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PREFACE. 


In  preparing  a  Second  Edition  of  my  "  Descriptive  and  Surgical 
Anatomy,"  I  trust  that  I  have  corrected  any  inaccuracies  contained  in 
the  previous  one;  every  page  has  been  carefully  revised;  much  addi- 
tional matter  has  been  added  to  the  text;  and  several  new  Illustrations, 
executed  with  great  care  and  fidelity  by  Dr.  Westmacott,  have  been 
inserted. 

Dkcember,  1860. 
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PREFACE  TO  THE  FIRST  EDITION. 


This  work  is  intended  to  furnish  the  Student  and  Practitioner  with  an  accurate 
view  of  the  Anatomy  of  the  Human  Body,  and  more  especially  the  application 
of  this  science  to  Practical  Surgery. 

One  of  the  chief  objects  of  the  Author  has  been,  to  induce  the  Student  to  apply 
his  anatomical  knowledge  to  the  more  practical  points  in  Surgery,  by  introducing, 
in  small  type,  under  each  subdi\'ision  of  the  work,  such  observations  as  show  the 
necessity  of  an  accurate  knowledge  of  the  part  under  examination. 

Osteology.  Much  time  and  care  have  been  devoted  to  this  part  of  the  work,  the 
basis  of  anatomical  knowledge.  It  contains  a  concise  description  of  the  anatomy 
of  the  bones,  illustrated  by  numerous  accurately -lettered  engravings,  showing  the 
various  markings  and  processes  on  each  bone.  The  attachments  of  each  muscle 
are  shown  in  dotted  lines  (after  the  plan  recently  adopted  by  Mr.  Holden),  copied 
from  recent  dissections.  The  articulations  of  each  bone  are  shown  on  a  new 
plan;  and  a  method  has  been  adopted,  by  which  the  hitherto  complicated  account 
of  the  development  of  the  bones  is  made  more  simple. 

77w  Articuktlmis.  In  this  section,  the  various  structures  forming  the  joints  are 
described ;  a  classification  of  the  joints  is  giveu ;  and  the  anatomy  of  each  carefully 
described:  abundantly  illustrated  by  engravings,  all  of  which  are  taken  from,  or 
corrected  by,  recent  dissections. 

77ie  Muscles  and  Fasciae.  In  this  section,  the  muscles  are  described  in  groups^ 
as  in  ordinary  anatomical  works.  A  series  of  illustrations,  showing  the  lines  of 
incision  necessary  in  the  dissection  of  the  muscles  in  each  region,  are  introduced, 
and  the  muscles  are  shown  in  fifly-eight  engravings.  The  Surgical  Anatomy  of 
the  muscles  in  connection  with  fractures,  of  the  tendons  or  muscles  divided  in 
operations,  is  also  described  and  illustrated. 

TIte  Arteries.  The  course,  relations,  and  Surgical  Anatomy  of  each  artery  are 

described  in  this  section,  together  with  the  anatomy  of  the  regions  containing  the 

arteries  more  especially  involved  in  surgical  operations.    This  part  of  the  work 

is  illustrated  by  twenty-eight  engravings. 

(  vii) 


Tin  PREFACE. 

The  Veins  are  described  as  in  ordinary  anatomical  works;  and  illustrated  by  a 
series  of  engravings,  showing  those  in  each  region.  The  veins  of  the  spine  are 
described  and  illustrated  from  the  well-known  work  of  Breschet. 

The  Lymphatics  are  described,  and  figured  in  a  series  of  illustrations  copied 
from  the  elaborate  work  of  Mascagni. 

The  Nervous  System  and  Organs  of  Sense.  A  concise  and  accurate  description  of 
this  important  part  of  anatomy  has  been  given,  illustrated  by  sixty-six  engravings, 
showing  the  spinal  cord  and  its  membranes;  the  anatomy  of  the  brain,  in  a  series 
of  sectional  views;  the  origin,  course,  and  distribution  of  the  cranial,  spinal,  and 
sympathetic  nerves;  and  the  anatomy  of  the  organs  of  sense. 

The  Viscera.  A  detailed  description  of  this  essential  part  of  anatomy  has  been 
given,  illustrated  by  fifty-five  large,  accurately-lettered  engravings. 

Regional  Anatomy.  The  anatomy  of  the  perineum,  of  the  ischio-rectal  region, 
and  of  femoral  and  inguinal  hernia,  is  described  at  the  end  of  the  work ;  the 
region  of  the  neck,  the  axilla,  the  bend  of  the  elbow,  Scarpa's  triangle,  and  the 
popliteal  space,  in  the  section  on  the  arteries;  the  laryngo-tracheal  region,  with 
the,  anatomy  of  the  trachea  and  larynx.  The  regions  are  illustrated  by  many 
engravings. 

Microscopical  Anatomy.  A  brief  account  of  the  microscopical  anatomy  of  some 
of  the  tissues,  and  of  the  various  organs,  has  also  been  introduced. 

The  Author  gratefully  acknowledges  the  great  services  he  has  derived  in  the 
execution  of  this  work,  from  the  assistance  of  his  friend.  Dr.  H.  V.  Carter,  late 
Demonstrator  of  Anatomy  at  St.  George's  Hospital.  All  the  drawings  from  whicli 
the  engraving  were  made,  were  executed  by  him.  In  the  majority  of  cases,  they 
have  been  copied  from,  or  corrected  by,  recent  dissections  made  jointly  by  the 
Author  and  Dr.  Carter. 

The  Author  has  also  to  thank  his  friend,  Mr.  T.  Holmes)  for  the  able  assistance 
afforded  him  in  correcting  the  proof-sheets  in  their  passage  through  the  press. 

The  engravings  have  been  executed  by  Messrs.  Butterworth  and  Heath ;  and 
the  Author  cannot  omit  thanking  these  gentlemen  for  the  great  care  and  fidelity' 
displayed  in  their  execution. 

Wilton-Street,  Bkloratb^ quark: 
luguet,  1858. 
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stracture  we  find  provided  in  the  various  bones,  which  form  what  is  called  the 
Skeleton  (-jxixjlm,  to  dry  up). 

Sirurfurc  and  Physical  Properties  of  Bone.  Bone  is  one  of  the  hardest  structures 
of  the  animal  body;  it  possesses  also  a  certain  degree  of  toughness  aud  elasticity. 
lb?  color,  in  a  fresh  stutc,  is  of  a  plnkislt-white  externally,  and  doop  red  iritliin. 
On  examining  a  section  of  any  bone,  it  is  sotfn  to  Ije  coinpoiifrl  of  two  kinds 
of  tifisue,  one  of  which  is  dense  and  compact  in  texture,  like  ivory;  the  other 
t-ConsiAting  of  slender  fibres  ami  lamellEe,  wjiich  join  to  form  a  rctiSOlar  structure; 
fthis,  from  its  rcsemblaace  to  lattice-work,  is  called  cancellaf^il  The  compact 
'tissue  is  always  placid  on  the  exterior  of  a  bone;  the  cancellous  tissue  is  aUvays 
internal.  The  relative  quantity  of  these  two  kinds  of  tiHsue  varies  in  difterent 
bones,  and  in  different  mrts  of  the  same  bone,  as  strength  or  lightuevsa  is  rc»piisitc. 
Close  examination  of  the  compact  tissue  shows  it  to  be  extremely  porous,  ho  that 
the  ditVerence  in  structure  between  it  and  the  cancellous  tissue  depends  merely 
upon  the  different  amount  of  solid  matter,  and  the  size  and  number  of  the  spai-es 
in  each;  in  the  compact  tissue  the  cavities  being  small,  and  the  solid  matter 
between  them  abandant>  whilst  in  the  cancellous  tissue  the  spaces  are  largo,  and 
the  sfilid  matter  <iiminishi>l  in  quantily- 

Chenti'cal  An-alysia.  Bone  cousista  of  an  organic  or  animal,  and  an  inoryanic 
or  earthy  material,  intimately  combined  together:  the  animal  matter  giving  to 
bone  its  elasticity  and  toughness,  the  eartby  part  its  hardness  an<l  solidity.  The 
uuimid  constituent  may  l>o  separated  from  the  earthy  by  steeping  bone  in  a  dilute 
solnrion  of  nitric  or  muriatic  acid:  by  this  process  the  earthy  constituents  are 
gradually  <Ussolvetl  out,  leaving  a  tough  semi-transi)arent  sid>staDce,  which  retains, 
in  every  ^espoc^  the  original  form  of  the  bone.  Tliis  is  often  called  cartilage, 
but  dilfers  from  it  in  being  softer,  more  flexible,  and,  when  b-ulwl  under  a  higli 
pressure,  it  is  almost  entirely  resolved  into  gelatine.  Cartilage  does,  however, 
form  the  animal  basis  of  bono  in  certain  parts  of  the  skeleton.  T!ms,  accoi*ding 
to  Tomb's  and  l>e  M<irgan,  it  occurs  in  the  petrous  part  of  the  temporal  bono;  and. 
acconling  to  Dr.  Sharpey,  on  the  articular  ends  of^  adult  bones,  IjiTUg  underne^ 
the  natural  cartilage  of  the  joint.  The  earthy  constituent  may  be  obtained  Tfl^ 
subjecting  a  bone  to  strong  heat  in  an  oi>en  fire  with  free  access  of  air.  By  these 
jineans  the  animal  matter  is  entirely  consnmeil,  the  earthy  part  remaining  as  a 
'white  brittle  substance  still  preserving  the  original  shaiie  of  tho  bone.  l^>th 
couatitnents  present  the  singular  property  of  remaining  unaltered  In  chomicoJ 
com[H-.sition  after  a  lapse  of  centuries. 
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The  organic  constituent  of  bone  forms  about  one-third,  or  33.3  per  cent.;  the 
inorganic  matter,  iwo-tkirds,  or  66.7  per  cent.:  as  is  seen  in  the  subjoined  analysis 
by  Berzelius: — 


Organic  Matter,    Gelatine  and  Bloodvessels 

!  Phosphate  of  Lime   . 
Carbonate  of  Lime    . 
Fluoride  of  Calcium 
Phosphate  of  Magnesia 
Soda  and  Chloride  of  Sodium 


38.30 

61.04 

11.S0 

2.00 

1.16 

1.20 

100.00 


Some  chemists  add  to  this  about  one  per  cent,  of  fat. 

The  relative  proportions  of  the  two  constituents  of  bone  are  found  to  differ  in 
different  hones  of  the  skeleton,  as  shown  by  Dr.  Owen  Reea.  Thus,  the  bones  of 
the  head,  and  the  long  bones  of  the  extremities,  contain  more  earthy  matter  than 
those  of  the  trunk;  and  those  of  the  upper  extremity  somewhat  more  tlian  the 
corresponding  bones  of  the  lower  extremity.  The  humerus  contains  more  earthy 
matter  than  the  bones  pf  the  forearm ;  and  the  femur  more  than  the  tibia  and 
fibula.  The  vertebrae,  ribs,  and  clavicle  contain  nearly  the  same  proportion  of 
earthy  matter.  The  metacarpal  and  metatarsal  bones  contain  about  the  same 
proportion  as  those  of  the  trunk. 

Much  difterence  exists  in  the  analyses  given  by  chemists  as  to  the  proportion 
between  the  two  constituents  of  bone  at  different  periods  of  life.  According  to 
Schreger,  and  others,  there  is  considerable  increase  in  the  earthy  constituents  of 
the  bones  with  advancing  years.  Dr.  Rees  states  that  this  is  especially  marked 
in  the  long  bones,  and  the  bones  of  the  head,  which,  in  the  fa;tus,  do  not  contain 
the  excess  of  earthy  matter  found  in  those  of  the  adult.  But  the  bones  of  the 
trunk  in  the  foetus,  according  to  this  analyst,  contain  as  much  earthy  matter  as 
those  of  the  adxilt.  On  the  other  hand,  the  analyses  of  Stark  and  Von  Bibra 
show  -that  the  proportions  of  animal  and  earthy  matter  are  almost  precisely  the 
same  at  different  periods  of  life.  According  to  the  analyses  of  Von  Bibra, 
Valentin,  and  Dr.  liees,  the  compact  substance  contains  more  esirthv  matter  than 
the  cancellous.  The  comparative  analysis  of  the  same  bones  in  both  sexes  shows 
no  essential  difference  between  them. 

There  are  facts  of  some  practical  interest,  bearing  upon  the  difterence  which 
seems  to  exist  in  the  amount  of  the  two  constituents  of  bone  at  different  periods 
of  life.  Thus,  in  the  child,  where  the  animal  matter  predominates,  it  is  not 
uncommon  to  find,  after  an  injury  to  the  bones,  that  the}'  become  bent  or  only 
partially  broken,  from  the  large  amount  of  flexible  animal  matter  which  they 
contain.  Again,  also  in  aged  people,  wherethe  bones  contain  a  large  proportion 
of  earthy  matter,  the  animal  matter  at  the  same  time  being  deficient  in  quantity 
and  quality,  the  bones  are  more  brittle,  their  elasticity  is  destroyed,  and,  hence, 
fracture  takes  place  more  readily.  Some  of  the  diseases,  also,  to  which  bones 
are  liable,  mainly  depend  on  the  disproportion  between  the  two  constituents  of 
bone.  Thus,  in  the  disease  called  rickets,  so  common  in  the  children  of  scrofulous 
parents,  the  bones  become  bent  and  curved,  either  from  the  superincumbent 
weight  of  tlie  body,  or  umler  the  action  of  certain  muscles.  This  depends  upon 
some  deficiency  of  the  nutritive  system,  by  which  bone  becomes  minus  its  normal 
proportion  of  earthy  matter,  whilst  the  animal  matter  is  of  unhealthy  quality, 
^^the  vertebra  of  a  rickety  subject,  Dr,  Bostock  found  in  100  parts  79.75  animal, 
and  20.25  cartliy  matter. 

Form  of  Bones.  The  various  mechanical  purposes  for  which  bones  are  employed 
in  the  animal  economy  require  them  to  be  of  very  different  forms.  All  the  scien- 
tific principles  of  Arohitecture  and  Dynamics  are  more  or  less  exem])lified  in  the 
cunstruetion  of  this  part  of  the  human  body.     The  power  of  the  arch  in  resisting 
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snperincumbent  pressure  ia  well  exhibiterl  in  various  parts  of  the  skeleton,  such 

a^  tbc  human  loot,  and  more  especially  in  the  vaulted  roof  of  the  crauium. 

Bonos  arc  divisible  into  four  classes:  Ltmg,  i^hort,  Flat,  and  frrf'jular. 

The  Lon<j  Botie^  are  found  cliielly  iu  llie  limba,  whure  they  form  a  aystem  of 

levers,  whieh  have  to  sustain  the  weight  of  jbc  trunt,  and  to  confer  extensive 

powers  of  locouiotiun.     A  long  bone  cotisiMls  of  a  lengthened  cyliiidor  or  hliaft, 

|.ftnd  two  extremities    The  s/ut/l  id  a  hollow  cylinder,  the  walls  consisting  of  deixso 

comp:ict  tiaauc  of  great  tliiokncss  in  the  middle,  and  becomiag  thinner  towards  tho 

extremities;  the  spongy  tissue  is  auanty,  and  the  bone  is  hollo\ve<l  oui  in  its  interior 

to  form  the  niM'dhinj_canal,     The  f^tr^rnitir^  are  generally  somewbat  ex[>auded 

for  greater  ainvemence  of  mutual  counection,  for  the  jmr|>oses  of  articulation,  and 

rto  aQbrd  a  broad  :4urfaee  for  muscular  atlacbment.     Ilere  the  bone  is  matlc  U])of 

rngy  tissue  with  only  a  thin  coating  of  compact  subsUince.    The  long  bones  arc, 
clavic^,  hnrwrtui^  raiUus,  ulna,\femu,r,  Ulna,  Jihnlit,  metacarjtal  and  mdalarsal 
bone;*,  and  tha  pfialan*/t9r  *— '      ^--^  • — —        -    ^ 

tShort  Bone*.  Where  a  part  ia  intended  for  strength  and  compactness,  and  tho 
r  motion  at  the  same  time  slight  and  limit4:;d,  it  is  dividu<l  into  a  nundier  of  small 
pieces  unile<l  together  by  liganients,  and  the  separate  bones  are  short  and  com- 
pressed, such  as  tho  bones  of  tho  earpiu  and  tarsus.  These  bones,  in  their  struc- 
ture, are  spongy  throughout,  excepting  at  tbeir  surface,  where  there  is  a  thin  oruat 
of  comp:ic-t  substance. 

Flat  lionr.-t.  Where  the  principid  requirement  is  either  extensive  protection,  or 
tbe  provision  of  broad  surfaces  for  muscular  alt^ichmeDt,  we  tlud  llie  o-sseonsi  btrue- 
ture  remarlcable  for  its  slight  thiekncss.  becoming  expanded  into  broad  fiat  plates. 
■  AS  is  seen  in  the  bones  of  the  skull  and  shouldcr-bhide.  These  bones  are  eompijsml 
"two  thin  layers  of  compact  tissue,  inclosing  between  them  a  variable  qiuintity 
of  cancellous  tissue.  In  the  cranial  bones,  these  layers  of  compact  tissue  are 
familiarly  known  as  the  tables  of  the  skull ;  the  outer  one  is  thick  and  tuugh,  the 
inner  one  thinner,  denser,  and  m»)re  brittle,  and  hence  termed  the  t:ilrmiut  tahle. 
The  intervening  eaneellous  liasue  is  called  the  dtploe.  The  Hat  bones  are,  the 
occipital,  parietal,  frordal,  iui»al,  lachrt/mal,  vomirr,  acapulse,  oaaa  innominata,  steminn^ 
and  ribs. 

Tho  Irregular  or  Mixed  bones  are  such  as,  from  their  peculiar  form,  cnnnot  bo 

t^ouped  iHider  either  of  the  preceding  heads.   Their  structure  is  simihir  to  tliat  of 

*«ther  bouofl.  consisting  of  a  Inyer  of  compact  tissue  externally,  and  of  sponirv 

cancellous  tissue  within.     The  irregular  boned  are.  the  vertebrve.  mrrnvt,  c^ 

temporal  splicnoid.  ethmoid,  superior  maxillary,  inferior  maxillary,  palate,  in/,...: 

turhinatiHl,  and  Ityoid. 

Surfrwes  »/  Bones.  Tf  the  surface  of  any  bono  is  examined,  certain  emincnoes 
and  ilepressions  are  seen,  to  which  descriptive  anatomists  liave  given  the  i'olIo'H'iiig 
names. 

A  prominent  process  projecting  from  the  surface  of  a  bone,  which  it  has  never 
been  separate  irotn.  or  movable  u|>ou,  is  termed  an  ajK\physis  (from  ino-tvoti^  tin 
excrescetice) ;  but  if  such  process  is  (leveloped  as  a  separate  piece  from  the  rest  of 
the  bone  to  which  it  is  altcrwards  joined,  it  is  termed  an  rjnpUysis  (from  ini^vvnf 
an  accrvtion). 

These  eminences  and  depressions  are  of  two  kinds:  articular  and  ni>n-articular. 
Well-marked  examides  of  articular  eminences  arc  found  in  tlie  beads  of  the 
humerus  and  femur;  and  of  articular  depressions,  in  tho  glenoid  cavity  of 
the  scapula,  and  the  acetabulum.  Non-articular  eminences  are  designated 
according  to  their  form.  Thus,  a  broad,  rough,  uneven  elev^ation  is  called  a 
tultemsity;  a  small,  rougli  prominonco,  a  tubrrvh;  a  sharp,  slender,  pointed* 
eminence,  a  apirw.;  a  narrow,  rough  elevation,  running  some  way  along  tho  suriace, 
a  rid^ft,  tir  line. 

The  non-articular  depressions  are  also  of  very  variable  form,  and  are  described 
as  foHsa>,  grtKives.  furrows,  lissures,  notches,  etc.  These  non-articular  eminences 
and  dcpresiiions  serve  to  iucreoac  the  extent  of  surface  for  the  attachment  of  liga 
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menu  and  muscles,  and  arc  usually  well  marked  iu  proportion  to  the  muscularit/ 
uf  llie  subject. 

Microscoj'iC  Stn/cture.  If  a  thin  transverse  section  from  the  shaft  of  u  long 
bone  be  e.^caminett  with  a  power  of  about  20  diameters,  a  number  of  aper- 
tures, surrounded  by  a  series  of  concentric  rings^are  observed,  with  small,  dark 
spots  grouped  around  them,  also  in  a  coucautrio  mamier.  Tlie  apertures  ai^o 
sections  of  die  Haversian  canals  (so  callod  after  tlicir  discoverer,  Clopton  IlavcrH); 
ihe  etmcentrie  riuj^  aro  bcctioiis  of  the  hvnelhe.  which  are  developed  around  tlia 
Haversian  canals;  the  dark  spots  are  small  cavities  in  the  substance  of  the  bono, 
called  lacuniv. 

The  Haversian  canals  are  channelled  out  of  the  compact  substance  for  the  pur- 
pose of  conveying  bloodvessels  for  its  nutrititm.  'I'iiey  vary  iu  size  from  the 
J,',,  to  the  jB^jxt  of  an  inch  in  diameter,  the  average  size  being  about  jjo.  They 
arc  generally  ruund  or  oval,  sometimes  angular.  Those  nearest  to  the  outer  sur- 
ticc,  where  the  bone  is  most  compact,  are  very  small ;  but,  towun.ls  the  medullary 
caual.tlieygradmUly  acquire  a  larger  size.antl  oix-n  into  it,  or  into  theet'llt*  of  iha 
cancellous  tissue.  The  llnvcrsiau  canals  aro  lined  by  a  delicate  membrane  con- 
tinuous with  the  periosteum;  the  smallest  canals  contain  a  single  capillary  ve&sel; 
those  larger  in  size  contain  a  network  of  vcsseU:  whilst  the  largest  contain  blood- 
vessels and  marrow.  If  a  thin  longitudinal  section  of  the  shaft  of  a  long  bone  be 
c.xauiiucd.  the  Haversian  canals  will  Iks  found  to  run  in  the  long  axis  of  the  bone, 
and  purallt;!  with  each  other,  conmiunioiitiiif;  freely  by  transversa)  or  obliciue  canal:*, 
so  as  to  form,  for  the  most  part,  rectangular  meshes.  Some  of  these  canals  open 
on  the  outer  surface,  to  admit  bloodvessels  from  the  periosteum ;  others  communi- 
cate with  the  medullary  caiuil,  receiving  blcwdvessels  from  the  interior  of  this  \Mvrl, 
By  this  means,  the  Haversian  canals  estiiblish  a  IVcc  communicatiou  between  the 
bloodvessels  of  the  periosteum,  and  those  of  the  nicdullary  mcmbrunc. 

If  a  higher  power  is  now  a]>plied  to  the  same  transverse  section,  each  Haversian 
canal  ap|>ears  surrounded  by  a  series  of  concentric  rings,  varying  in  number  i'rom 
eight  to  fifteen;  these  rings  are  termed  the  lamella',  and  their  appearance  is  j>ro- 
duced  by  transverse  sections  of  concentric  layers  of  bone  that  have  be^n  developed 
around  the  Haversian  caua!,  tho  last  fonned  layer  being  dejjosited  on  that  surface 
next  to  the  bloodvessel.  This  concentric  arrangement  is  not  complete  around  all 
the  canals;  for  here  and  there  one  set  of  lamellae  may  be  seen  ending  between  two 
adjacent  ones.  Besides  tho  lamclliu  surrounding  the  Haversian  canals,  some  are 
disposed  parallel  with  tlje  outer  aud  inner  surfaces  of  the  bone;  the^c  are  termed 
cirf"m/i'r*:fitial  lamellip,  and  may  be  considered  as  concentric  with  the  medullary 
canal.  Otliers,  again,  penetrate  .between  the  Haversian  systems;  these  are  termctl 
iitirrntiUal  lavuHa:  Kaeh  Haversian  canal,  together  with  its  concentric  lamelUo 
of  Inme,  laeumu,  elc,  is  called  an  Hitveman  system,  the  bloodvessel  conUiined  iu 
the  central  canal  iKjing  the  source  of  nutrititjn  to  the  lauielU«  which  suninind  it. 
Nearly  the  whole  of  the  compact  tissue  is  made  no  of  these  J/ai.t!rgi<m  si/stoJiSf 
each  one  being,  to  a  certain  extent,  independent  ot  the  rest.  In  a  longiludiiuil 
section,  the  lamella)  arc  seen  running  in  lines  parallel  witli  tho  Havcrsiun  canal 
which  they  surround,  e.xe**[)t  when  the  section  passes  transversely  or  obliquely 
across  a  caual,  iu  which  case  an  apj>earanuu  )s  seen,  somewhat  similar  to  that 
observed  in  a  transverse  section.  This  lamellated  structure  may  be  easily  demon- 
gtrawd  on  a  jjiece  of  bone  softoued  in  dilute  acid,  when  the  lamelluj  may  be  peeled 
from  the  surface  of  tho  bone  in  a  longitudinal  direction.  According  to  Dr.  Sharpey, 
the  lamellae,  iu  struoturo,  consist  of  fine  transparent  fibres  decussating  each  other, 
80  as  to  form  a  delicate  network,  the  fibres  apparently  coalescing  at  their  point 
of  junction.  The  lamellaj  are  pcrlbrated,  in  certain  situations,  by  bundles  of 
tibres  which  |wuetrale  them  in  a  more  or  k*^  oblique  direetiun,  serviug  to  securely 
approximate  the  several  jilates.  The  lamelhe  are  al.so  ]>erforated  by  numerous 
minute  apertures  placc<l  at  rcgidar  distances  apart,  wliich  arc,  probably,  transverse 
fteetions  of  the  canalicnii.  In  this  fibrous  basis  of  the  lamellae,  tlie  iuorganio 
vicmcutd  of  bone  arc  intimately  united. 
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A  tranaverse  ftcction  of  compuct  Iwnc  sometimes  exhibits  certain  vacuities  or 
spaces,  tormed,  hy  Messrs.  Touics  and  Dc  Mur<;an,  Mnvtrsian  sf^acvu.  These 
epaces  are  found  at  ii\\  pcrio<la  of  life,  but  especially  in  yuiing  and  j^i>wing  Ix^ncs, 
Ihev  ara  character izea  by  an  irregular  or  jii^'ged  outline,  and  are  apiiarfiitly 
produced  by  the  absorption  o\'  parts  of  several  Llavertiian  systems,  which  have 
been,  to  a  greater  or  loss  extent,  removed  in  order  to  form  tfieni.  Thcw)  Kpat'cs 
may  exist  in  various  conditions :  in  some,  the  process  of  absorption  is  evidentW 
going  on;  in  others,  the  spaces  are  linjd  by  newly-formed  lamellio  which  fill 
up  the  perijiheral  portion  uf  the-  Kpace:  in  others,  tlie  hiniellm  till  in  tli«  wliolo 
of  thu  space,  leaving  a  llarcrsian  canal  iu  the  centra.  It  would  thus  appear, 
tlinl  portions  of  the  liaver-jiau  systems  arc,  from  time  to  time,  removed  by 
ab^jrptioii,  and  a  new  system  of  lamellm  re-formed  iu  idace  of  those  previously 
cxUling.  Sometimes,  these  spaces  may  be  seen  tilled  in,  at  one  part,  by  the 
depo.sition  of  lamelho;  while,  at  another  part»  they  are  extending  themselves  by 
absorption. 

Wu  have  already  said,  that  the  dark  spots  »een  in  and  between  the  himellm, 
arranged  in  concentric  circles  around  the  ITaver-sian  tranals,  are  the.  larunw. 
They  arc  minute  cavities  existing  in  the  osseous  substance,  having  numeroiL*  fine 
tubea  called  cayuxlieuU  issuittg  from  all  parts  of  their  circmnference.  In  fronh 
bones,  each  lacmm  conta.ius  a  delicate  coll,  with  jiellucid  contontj*,  and  a  single 
nucleus;  and  from  the  cell  numerous  tine  processes  arc  given  off,  whicli  Hit  the 
canalicrili.  These  are  the  honr  ri^V.i,  iliscovenMl  by  Viruhow.  The  lacuuai  are 
oval  flattenod  3i>aces,  lying  parallel  to  the  direction  of  the  Inmelho.  The  Cjinaliculi 
issuing  from  them  arc  extremely  minute,  their  diameter  ranging  from  TT&o«r  ^** 
9iii«8  of  au  inch.  They  communicate  freely  with  the  canaliculi  of  adjoining 
lacunas,  some  opening  into  the  Haversian  canals,  or  in  the  cancelli  of  the  spongy 
sabstaaot*.  aud  some  ujion  the  fnre  surlace  of  the  Iwne.  By  this  comtiiuTiifiLtion 
between  the  lacunas  and  canaliculi  traversing  the  entire  substance  of  the  boue, 
the  plasma  of  the  blood  is  carried  into  every  part. 

1  €H!^th  of  Bone,  The  bloodvesseU  of  bone  are  very  numerous.  Thaw  of  the 
compact  tissue  are  derivei:!  from  a  close  and  dense  network  of  vessels,  which  ramity 
in  a  rtbrouii  membrane  termed  the  prrifKiteum,  which  covers  the  surface  of  the  bone 
iu  nearly  every  part.  From  this  membrane,  vessels  p:iss  through  the  minute  orillees 
in  the  comp:ict  tissue,  running  through  the  e^inals  which  traverse  its  snbstimce. 
The  eanct-llou'^  ti.ssue  is  snj>])lie<l  in  a  similar  way.  but  by  a  less  numerous  fid  cd' 
larger  vessels,  which,  perforating  the  outer  compact  tissue,  are  distribute*!  to  the 
cavities  of  the  spongy  portion  of  the  Ixme.  In  the  long  bones,  numerous  ai»i7rt.ures 
may  be  seen  at  the  ends  near  the  articular  surfaces,  some  of  which  give  passage  to 
the  arteries  referred  to:  but  the  greater  number,  and  these  are  the  largest  of  tliem, 
arc  fi>r  tlie  veins  of  the  cancellous  tissue  which  run  separately  from  the  arteriwi. 
The  medullary  canal  in  the  shafts  of  the  long  bones  is  Kupplied  by  ono  ] 
arterv, — ^ir  sometimes  mortj, — which  enters  the  bone  at  the  nutritious  iliri  u  !■ 
(situal«Hl,  iu  most  c:Lses,  |^r  tlic  centre  of  the  shaft),  and  perforates  obliquely  the 
compact  substance.  This  vessel,  usually  accompanied  by  one  or  two  veins,  sends 
branches  upw.irds  and  downwards,  to  supply  the  medullary  membrane,  whitrh 
lines  the  central  ciivily  and  the  adjoining  canals.  The  ramificatiuns  of  this  vessel 
ana^tomow  with  the  arteries  both  of  the  cancellous  and  compact  tissuc-s.  In  most 
of  the  flat,  and  in  many  of  the  short  spttngy  bones.  <me  or  more  large  apertures 
are  observed,  which  transmit,  to  the  centre  of  the  bone,  vessels  which  correspond 
to  the  medullary  arteric-s  and  veins. 

The  veins  emerge  from  the  long  bones  in  three  places  (Kolliker).  1.  By  a  large 
vein  which  accotn|>anies  the  nutrient  artery;  '2.  by  nujnerous  large  and  small  veins 
at  the  articular  extremities;  3.  by  many  small  veins  which  ari.*»i!  in  the  ci>nip:u*t 
subnlance.  In  the  flat  cranial  bones,  the  veins  are  largo,  very  numerous,  and  run 
in  tortuous  canals  in  the  fliploic  tissue,  the  sides  of  which  are  con-xlructed  of  n  thin 
lamelU  of  bone,  perforated  here  and  there  for  the  passage  of  branches  from  the 
adjacent  cancelli.    I'lie  veins  thus  inclose^l  and  supported  by  the  osseous  structure 
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have  exceedingly  thin  coats;  and  when  tlie  bony  structure  is  divided,  tbev 
remain  i.iatulous.  and  do  not  contract  in  the  canals  in  which  they  arc  contained. 
Hence  the  coiL'^tant  occurrence  ol'  jmruleut  absorption  after  amputation,  in  those 
cases  where  the  slump  becomes  inllanioJ,  and  the  cancelluus  tiaiiuo  is  infiltrated 
and  bathed  in  pus. 

Lt/mpfiittic  vessels  have  been  traced,  by  Crulkshank,  into  the  substance  of  bone, 
but  Kiillikcr  douljts  tlieir  existence.  2\erves  arc  distributed  irccly  to  the  perios- 
teum, and  iiccoiiipiiny  the  nutritious  arteries  into  the  interior  of  the  bone.  They 
are  said,  by  KtiUiker,  to  be  most  numurous  in  tlie  articular  extremities  of  the 
long  bones,  in  the  vertebra?,  and  the  larger  flat  bones. 

Peri(tsteum.  The  bones  ore  covered  by  a  tough  fibrous  membrane,  the  periosteum, 
which  adheres  to  their  surface  in  nearly  every  part,  oxeeptirg  at  their  cartilaginous 
extremities,  and  where  strong  tendons  are  attached.  It  is  highly  va.*tculur;  and, 
from  it,  numerous  vessels  pjissinto  minute  orificevi  which  cover  iho  entire  surface 
of  the  bone.  It  consists  of  two  layers  clos*'!y  unit<?d  togctliur;  the  outer  one 
formed  chielly  of  coantsctive  tissue,  and  occasionally  a  few  fat-cel]:t ;  the  inner  one, 
of  elastic  fibres  of  the  finer  kind,  which  form  dense  clastic  membranous  networks, 
superimposed  in  several  layers  (KulUker).  In  young  bones,  this  membrane  is 
thiek,  very  vascular,  intimately  connected  at  either  end  of  the  bone  with  the 
cpiphvsfd  oartilapje ;  but  less  elos«:;ly  eonncetcd  with  the  shaft,  from  which  it  is 
separated  l>y  a  layer  of  soft  blastema,  in  which  ossification  proceeds  on  the  exterior 
of  the  voung  bone.  Later  in  life,  the  periosteum  is  thinner,  less  vascular,  and 
more  efosoly  conncctwl  with  the  adjacent  bone,  this  adhesion  growing  stronger  as 
age  adviuieos.  The  periosteum  serves  as  a  nidus  for  the  ramification  of  the  vessiils 
previous  to  their  distribution  in  the  bone;  henc«  the  liability  of  bone  to  cxJulia- 
tion  or  necrosi.s  when,  from  injury,  it  is  denuded  of  this  membrane. 

Marrow.  The  medullary  canal  of  adult  long  bones,  the  cavities  of  the  cancellous 
tifisue,  and  the  larger  Uuvcrsian  canals,  arc  filled  with  a  substance  called  innn'otv, 
and  lined  by  a  highly  vascular  areolar  tissue,  the  medullary  membrane,  or  internal 
periosteum.  It  \s  by  means  of  llic  vessels  which  ramify  tnrough  this  membrane, 
that  the  nnuri.shmcut  of  the  medulla  and  contiguous  o.sseoua  tissue  is  eftecteil. 

The  marrow  dift'ers  in  composition  at  different  periods  of  life,  and  in  different 
bones.  In  young  bones,  it  is  a  transparent  rcd<li.-^h  fluid,  of  tenacious  consistence, 
free  from  fat;  and  coutiiins  numerous  minute  roundish  polynueleated  cells.  In 
the  shafts  of  adult  long  boncs^  the  marrow  is  of  a  ycUow  color,  and  contains,  in 
100  parts.  9rt.O  fat,  1.0  areolar  tissue  and  vessels,  and  3.0  of  fluid  with  extractive 
matters ;  whilst,  in  the  flat  and  short  bones,  in  the  articular  ends  of  the  long  bones. 
in  the  bodies  of  the  vertebnc,  the  base  of  the  cranium,  and  in  the  sternum  and 
ribs,  it  is  (ff  a  ml  color,  and  contains,  in  100  ports,  75.0  water,  and  2o.O  solid 

alter,  consisting  of  albumen,  fibrin,  extractive  matter,  salts,  and  a  mere  trace  of 

X.  It  consists  of  fat-cells  with  a  large  ([uantitv  "f  fluid,  containing  numerous 
polynucleatcfl  cells,  similar  to  those  found  in  fcetal  uiarrow. 

h'velnpinrnt  of  Jione.  From  the  peculiar  uses  to  ^ich  bone  is  apjdied  in 
forming  a  hard  skek-ton  or  framework  for  the  solH-r  m.-arerials  of  the  body,  nnd  in 
inclosing  and  ytrotecting  some  of  the  more  iinitortant  vital  organs,  wt;  firul  its 
development  takes  place  at  a  very  early  period.  Hence,  the  parts  that  appear 
soonest  in  the  embryo  are  the  vertebral  column  and  the  skull,  the  great  central 
column,  to  which  the  other  parts  of  the  skeleton  are  appended.  At  an  early  i>eriotl 
of  enibryouie  life,  the  parts  tlestined  to  iKicome  bone  eou.<ist  of  a  e<)ngcries  of  cells, 
connected  together  by  an  ajnorjihous  blastema  which  constitutes  the  simplest  form 
of  cartilage.  This  tttnporarrj  cartih'je,  us  it  is  termed,  is  an  exact  miniature  of 
the  bout;  which,  in  tluc  course,  is  to  take  its  placL*;  and  as  the  process  of  ossification 
is  slow,  and  not  completed  until  adult  life,  it  increases  in  bulk  by  an  inter.stitial 
development  of  new  cells.  The  next  step  in  this  process  is  the  ossification  of  the 
intercellular  subst:mce,  and  of  the  cells  comptisiug  the  ciirtilage.  Ossificatiim 
commences  in  the  interior  of  the  cartilage  at  certain  points,  called  po/jj/.*  or  cfn/rf^ 
It/  usnijicadon,  from  which  it  extends  into  the  surrounding  substance.     This  mode 
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of  osaification  is  called  intra'cartih^moi4S,  to  diftinguish  it  from  that  wUicli  takes 
place  iu  a  membrauous  tissue,  quite  ditt'ereut  iu  its  nature  Irom  cartilage  The 
latter  mole  of  osslfiuutton  U  called  irUra-Titcmbrarious.  Examples  of  it  are  seen, 
according  to  Kullikcr,  in  the  upj>or  half  of  the  expanded  p4jrti^-»n  of  the  occipital 
boue ;  the  pariutal  and  froulal  borios ;  the  squamous  portion  and  tympanic  ring  of 
the  tcRiiionil  l>oue ;  the  ioteroal  lamellu  of  the  pterygoid  prtx^ess  uf  thu  sphenoid ; 
the  cornua  8phcnoidalia ;  in  all  the  bones  of  the.  face,  excepting  the  inferior  turbi- 
nated; and,  according  to  Bruck,  in  the  clavicle. 

The  parioil  of  ossiuuation  is  different  iu  diHcrcnt  bones.  The  order  of  succas* 
sion  raay  be  thus  arranged  (KoUiker); — 

In  the  second  month,  first,  iu  the  clavicle,  and  lower  jaw  (fifth  to  seventh  week); 
then,  in  the  vertebrie,  humerus,  femur,  the  ribd,  and  the  cartilaginous  portion  of 
the  occipital  l>i>ne. 

At  the  end  of  the  second,  and  commeuoemeut  of  the  third  month,  the  frontal 
bone,  the  scapula,  the  bonea  of  the  forearm  and  leg,  and  up|>er  jaw,  make  their 
appearance. 

In  lliB  third  month,  the  remaining  cranial  bt^ncH,  with  few  exceptions,  begia  t*' 
ossify,  the  metatar^u.4,  the  metacarpu}*,  and  the  phalanges. 

In  the  fourth  month,  the  iliac  bone;*,  and  the  osi^icida  auditils. 

la  the  fourth  or  fifth  mouth,  the  ethmoid,  titeruura,  pubi*,  and  ischium. 

From  the  .sixth  to  the  s«ventii  month,  the  calauieum,  and  astragalus. 

Iu  the  eighth  montli,  the  liyoi<l  l>one. 

At  birth,  the  epiphyses  of  all  cylindrical  lx>ncs,  occasionally  with  the  exception 
of  thost^  of  the  femur  and  tibia;  uU  the  Vkhics  of  the  carpu.s;  the  five  ."smaller 
ones  of  the  tarsus;  the  patella;  sesamoid  bones;  and  the  last  pieces  of  the  coccyx, 
are  still  unossified. 

From  the  ti  mo  of  birth  to  the  fourth  year,  osseous  nuclei  make  their  appearance 
also  in  the.^e  part^. 

At  twelve  years,  in  the  pisiform  hone. 

The  number  of  ossific  centres  is  dill'crent  in  different  bones.  In  most  of  the  short 
bones,  ojisification  commences  by  a  single  point  in  the  centre,  and  j^roceeds  towards 
the  circumference.  In  the  long  bones,  there  is  a  central  point  of  assificatitm  for  the 
shaft  oyiiaphysis;  and  one  or  more  for  each  extremity,  the  epiphyses.  That  for  Iho 
shaft  isT-he  first  to  appear;  thoc«  for  the  extremities  appear  later.  For  a  l"iig  |teriixl 
after  birth,  a  thin  layer  of  unassified  cartila^ie  remains  Iwtween  the  diuphysis  and 
epiphyse-:!,  until  their  growth  is  finally  oi>rapletod,  their  junction  taking  place  either 
at  the  period  of  puberty,  or  towards  the  end  of  the  period  of  growtli.  The  union  of 
the  epiphyses  with  the  shaft  takes  phiee  iu  the  invereo  order  to  that  in  which  their 
ossification  began;  fi)r,  although  a-wifiiration  commences  latest  in  thtise  epiphyses 
towanls  which  the  nutritious  artery  in  the  several  bones  is  directed,  they  become 
joined  to  the  diaplivses  sooner  than  the  epiphyses  at  the  opposite  extremity,  with 
the  exception  of  the  fibula,  the  lower  end  ot  which  commences  to  ossify  at  an 
earlier  period  than  tlie  up[>er  end,  but,  nuverthelcss,  is  joinetl  to  the  shaft  earliest. 

The  order  in  which  the  epiphyses  become  united  to  the  shaft  appears  to  bo 
regulatol  by  the  dirofllion  of  the  nutritious  artery  of  the  b<^no.  Thus  the  nrteriea 
of  the  bones  of  the  arm  and  foivarm  are  directed  towards  the  elbow,  and  the 
epiphyses  of  the  bones  forming  this  joint  become  united  to  the  shaft  before  those 
at  the  opposite  extremity.  In  the  lower  extremities,  on  the  contrary,  the 
nutritious  arteries  pass  in  a  direction  from  thc'knee;  that  is  upwards  iu  the  femur, 
downwards  in  the  tibia  and  fibula;  and  in  them  it  is  observed,  that  the  upper 
epiphysis  of  the  femur,  aud  the  lower  epiphyses  of  the  tibia  and  fibula,  become 
first  uaite^i  to  the  shaft. 

Where  tliere  is  only  one  epiphysis,  the  medullary  artery  is  directed  towards  that 
cad  of  the  bone  where  there  is  no  additional  centre:  ha,  towards  the  acromial  end 
in  the  clavicle ;  tow;irds  the  disUd  end  of  the  metaciirpal  bone  of  the  thumb  aud  great 
toe;  anil  towanls  the  proximal  end  of  the  other  metacarpal  and  metatarsal  bone.«. 

A  kuowletlgc  of  the  e.\act  j)eriii<ls  when  the  epiphyses  become  joined  to  the 
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shaft  oicls  the  surgeon  in  tliL*  diiiguosi.s  of  ninuy  of  the  injuries  to  which  the  joints 
are  liable;  for  it  not  uufruqueully  hufipeua  that,  ou  tliu  application  of  severe  force 
to  a  joint,  the  epiphyses  become  separated  from  the  shaft,  and  such  injuries  may 
be  mistaknu  for  fracture. 

Growt/i  0/  Bone.  Increase  iu  the  length  of  a  bono  is  providetl  for  by  the  deve- 
lopment of  new  bone  in  the  cartiluge  at  either  end  of  the  sliaft  (Jiaphysiii);  and  in 
Uie  ihiekne&Sf  by  the  de[)osition  of  sofb  os-sifyiug  blastema  in  succeitaive  layers 
upon  the  inner  surface  of  the  periosteum. 

The  entire  skeleton  in  an  adult  consists  of  204  distinct  bones.     These  are — 

Vertebral  column  (sacrum  and  coccyx  included)       .  26 

Cranium 8 

Ossicula  auditfia 6 

Face U 

Os  hyoides,  sternum,  and  ribs  .         .         .         .         .26 

Upper  extremities     .......  64 

Lower  extremities 60 

204 

In  this  enumeration,  the  patellae  and  other  sesamoid  bones,  as  well  as  the 
Wormian  bones,  are  fixcludea.  as  are  also  the  teeth,  which  difler  from  bone  both 
in  atruelure,  development,  and  mode  of  growth. 


THE   SPINE. 


The  Spine  is  a  (lexuous  column,  formed  of  a  scries  of  bones  called  YerUbrte. 

The  VertebrfB  are  thirty-three  in  number,  exclusive  of  those  which  form  the  skull, 
and  have  received  the  names  cervicaiy  dfwsal,  lumbar,  sacral  and  coccytjfal.  according 
to  the  position  which  thoy  <>ceupy ;  seven  being  found  in  the  cervical  region,  twtflve 
in  the  dorsal,  five  in  the  lumbar,  five  in  the  sacral,  and  four  in  the  cocuyge^d. 
~  r  This  number  is  sometimes  found  increased  by  an  additional  segment  in  one 

^on,  or  the  number  may  bo  diminished  in  one  region,  the  deficiency  being 
supplied  by  an  additional  sograont  in  another.  These  observations  do  not  apply 
to  tne  cervical  portion  of  the  spine,  the  number  of  segmenta  forming  which  is 
seldom  increased  or  diminished. 

The  Vertebnc  in  the  three  uppermost  regions  of  the  spine  arc  separate  segments 
thi-oughout  the  whole  of  life ;  but  those  faund  in  the  sacral  and  coccygeal  regions  are, 
in  the  adult,  firmly  united,  so  ns  to  form  two  bones- — five  entering  into  the  formation 
of  the  upper  bone  or  socrum,  and  four  into  the  terminal  boue  of  the  spine  or  coccyx. 


Gexeral  Characters  op  a  Vertebra. 

V 

Each  vertebra  consists  of  two  essential  parts,  an  antt-'Hor  solid  segment  or 
body,  and  a  posterior  segment,  the  arch.  The  arch  is  formed  of  two  pedicles 
and  two  lamime,  supporting  seven  processes;  viz.,  four  articular,  two  transverse, 
and  one  spinous  process. 

The  Bodies  of  the  vertcbrro  are  piled  one  upon  the  other,  forming  a  strong 
pillar,  for  the  sujiport  of  the  cranium  and  trunk;  the  arches  forming  behind  these 
a  hollow  cylinder  for  the  protection  of  the  spinal  cord.  The  different  segments 
are  conneeteil  together  by  means  of  the  arti<ndar  processes,  and  the  transverse 
and  spinous  processes  serve  as  levers  for  the  attachment  of  muscles  which  move 
the  different  parts  of  the  spine.  liOstly,  between  each  pair  of  vertebrae  apertures 
exist  ihrougli  which  the  spinal  nerves  j^iuss  from  the  cord.  Each  of  these  con* 
xtituent  partti  must  now  be  separately  e\;i mined. 
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The  Body  is  the  largest  and  most  solid  part  of  a  Tertebm.  Above  and  below,  it 
is  slightly  concave,  prciH^nting  a  rim  around  its  circumferenoe;  and  its  surfaces  aro 
rough,  for  the  attachment  of  the  intervertebral  libro-cartilages.  In  front  it  is  convex 
firom  side  to  side,  concave  from  above  downwards.  Behind,  flat  from  al>ove  (iovra- 
warda  and  sliglitly  concave  from  Kiile  to  side.  Its  anterior  surface  is  perforated  by 
a  few  small  apfirturea,  for  the  passjige  of  nutrient  vhkscIs  ;  whilst  on  the  posterior 
surface  is  a  single  irregular -shaped  aperture,  or  occasionally  sevenU  large  apertures, 
fbr  the  exit  of  veins  from  the  bixly  of  the  vertebra,  tlie  venx  basis  vfrtebne. 

The  Pedicles  project  backwards,  one  on  each  side,  from  the  upper  part  of  tho 
body  of  the  vertebra,  at  the  line  of  junction  of  its  jKisterior  and  lateral  surfaces. 

The  concavities  above  and  below  the  pedicles  arc  tho  hittmnTtehmt  notchrs ;  they 
ore  four  in  number,  two  on  each  side,  the  inferior  ones  being  generally  the  d<:ffif  r. 
When  the  vortebriB  aro  articulated,  the  notches  of  each  contiguous  pair  of  bones 
form  the  iixterverOthral  foramina,  which  communicate  witE  the  spinal  canal  and 
transmit  the  spinal  uerves. 

The  Lnminte  arc  two  broad  plates  of  bone,  which  complete  the  vertebral  arch 
behind,  inclosing  a  foramen  which  serves  lor  the  proteGti<tn  of  the  spiiiul  coi-dj 
they  are  connected  to  the  body  by  means  of  the  pedicles.  Their  upper  and  lower 
bomera  aro  rough,  for  the  attachment  of  tho  lit/ain^ita  aubjlatxi. 

Tho  Articular  ProccMes.  four  in  number,  two  ou  each  side,  spring  from  tho 
junction  of  the  pedicles  with  the  lamime.     The  two  stiperior  project  upwards, 
ktbeir  articular  surface.-?  being  directed  more  or  less  bm-kward:*,  the  two  inferior 
"project  <lowuwards,  their  articular  surfiiccs  looking  more  or  ie?a  forwanls. 

The  SpiivtiM  Proccus  projects  backwards  from  tlie  junction  of  the  two  lamime, 
and  serves  for  the  attacliment  of  muscles. 

The  Transverse  Processes,  two  in  number,  project  one  at  each  aide  from  the 
point  where  the  articular  processes  join  the  pedicle.  Tliey  also  serve  for  the 
attachmeut  of  muscles. 

CUARACTKHS  OP  THE  CeBVICAL  VeBTEBH^K. 

The  Bodi/  (fig.  1)  is  smaller  than  in  any  other  region  of  the  spine,  and  broader 
from  side  to  side  than  from  before  backwards.  The  anterior  and  jx)sterior  surinces 
ore  flattened  and  of  equal  depth ;  the  former  ia  placed  ou  a  lower  level  thau  the 


Fig.  L— A  Cerrical  Tcrtebrt. 
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latter,  ahd  its  inforior  border  is  prolonged  downwards  so  as  to  overlap  the  upper 
and  fore  j)art  of  the  vertebra  below.  Its  u])|>cr  surface  is  concave  transversely, 
and  prosentd  a  projecting  lip  on  each  siilc;  its  lower  surface  be'mg  convex  from 
side  to  side,  concave  from  before  backwards,  and  presenting  laterally  a  shallow 
concavitv,  which  receives  the  corrcspondirig  prt>jet;ting  lip  of  the  adjactrnt  verte- 
bra.   The  j>c(iic/<-J  arc  directed  obliquely  outwards,  and  tho  superior  intervertebral 
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uotches  are  deeper,  "but  narrower,  than  the  inferior.  Tlie  laminw  are  nnrrow, 
long,  thinner  nlhive  tliun  below,  and  overlap  ciieh  other;  inclosing  the  spinal 
foramen,  wliich  is  very  large,  and  of  a  triangular  furra.  The  spinous  processes 
arc  short,  bitid  at  the  extremity,  to  aflbrd  gix*atcr  extent  of  surface  for  the  attach- 
ment of  muscles,  the  two  divisions  being  often  of  unequal  size.  They  increase 
in  length  from  the  fourth  to  tlie  seventh.  The  trajisverse  processes  are  short, 
directed  downwards,  outwards,  and  forwards,  are  bifid  at  their  extremity,  and 
markeil  by  a  groove  along  their  upper  surface,  which  runs  downwards  and  out- 
wards from  the  superior  inter vertebnd  notch,  and  serves  for  the  transmission  of 
one  of  the  cervical  nerves.  The  transverse  processes  are  pierced  at  their  base  by 
a  foramen,  for  the  transmission  of  the  vertebral  artery,  vein,  and  plexus  of  nerves. 
Each  process  is  formed  by  two  roots ;  the  anterior  root  arises  from  the  side  of  the 
body,  and  corresponds  to  the  ribs ;  the  posterior  root  springs  from  the  junction  of 
the  pedicle  with  the  lamina,  and  corresponds  with  the  transverse  processes  in  the 
dorsal  region.  It  is  by  the  junction  of  these  two  processes,  that  .the  vertebral 
foramen  is.formal.  The  extremities  of  each  of  those  roots  form  the  anterior  and 
posteri'tr  lubrrcJeti  of  the  transverse  proce-sses.  The  artioilar  processes  are  oblique: 
the  superior  are  of  an  oval  form,  flattened,  and  directe<l  upwards  and  backwards; 
the  iulcrior  downwards  and  forwards. 

The  peculiar  vertebra-  in  the  cervical  region  are  the  first  or  Alhs;  the  second  vr 
Axi";  ami  the  seventh  or  Vertrhra  promtfu^ns.  The  great  mollifications  in  the  form 
of  the  atlas  and  ilxis  are  to  admit  of  the  nodding  and  rotatory  movements  of  the 
liead. 

The  Atlas  (fig.  2)  is  so  named  from  supporting  the  globe  of  the  head.     The  chief 
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leculiaritics  of  this  bono  are,  that  it  has  neither  body  nor  spinous  process.  The 
3ody  is  detached  from  the  rest  of  the  bone,  and  forms  tlic  odontoid  process  of 
the  second  vertebra,  the  parts  corresponding  to  the  pedicles  pass  in  front  and 
join  to  form  the  anterior  arch.  The  atlas  consists  of  an  anterior  arch,  a  j)ostcrior 
arch,  and  two  lateral  masses.  The  anterior  arch  forms  at)out  oue-fifth  of  the 
bone ;  its  anterior  surface  is  convex,  and  presents  about  its  centre  a  tubercle,  for 
the  attachment  of  the  Longus  colli  muscle;  posteriorly  it  is  concave,  and  marked 
by  a  smooth  oval  or  circular  facet,  for  articulation  with  the  odontoid  process  of 
llie  axis.  The  yw-s'T/or  arch  forms  about  two-fiftha  of  the  circumference  of  the 
bone;  it  terminates  behind  in  a  tubei*cle,  wliich  is  the  rudiment  of  a  spinous 
process,  and  gives  origin  to  the  Rectus  capitis  posticus  minor.  The  diminutive 
gize  of  this  process  prevents  any  iutcrfcrcnce  in  the  movements  between  it  and 
the  cranium.  The  |>osterior  part  nf  the  arch  presents  above  a  rounded  edge; 
whilst  in  front,  immediately  behind  each  superior  articular  process,  is  a  groove, 
sometimes  converted  into  a  foramen  by  u  delicate  bony  spiculum  which  arches 
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backwards  from  the  posterior  extremity  of  iLc  superior  articular  process.  These 
grooves  reprtiseut  the  sii|>crior  intervertebral  notches,  and  are  peculiar  from  being 
situated  behind  the  articular  processes,  instead  of  before  them^  as  in  the  oilier 
vertebrae.  They  serve  for  the  transmission  of  the  vertebral  artery,  which,  a^^cending 
through  the  furameu  in  tlie  tran.sverse  prw'esa.  wiiitls  round  the  lutcral  mass  in  u 
direction  backwards  and  inwards.  Thoy  aiK>  irausmit  tlie  Bub-uccipital  nervcj^ 
■On  the  under  surface  of  the  po^iterior  arch,  in  the  same  situation,  are  two  other 
'groovea,  placed  behind  the  lateral  masses,  and  representing  the  inferior  intcrver- 
tobral  notches  of  other  vertebras ;  they  are  much  leas  marked  than  the  superior. 
The  lattral  masseji  are  the  most  bulky  and  solid  parts  of  the  alhw,  in  order  to 
support  the  weight  of  the  head;  tlii-y  present  two  articulating  pixxtesscs  alx»vc. 
and  two  below.  The  two  superior  arc  of  large  sixe,  oval,  concave,  and  appr^iach 
towards  one  another  in  fronts  but  diverge  behind;  they  are  directed  upwanls, 
inwards,  and  a  little  backwards,  forming  a  kind  of  cup  for  the  condyles  of  the 
occipital  b^ne,  and  are  admirably  adapted  to  the  nodding  movements  of  the  head. 
Not  uufrequently  they  are  partially  auodivided  by  a  more  or  Icat*  deep  indentation 
which  enenxichos  u[)on  each  lateral  margin;  the  inferirir  articular  pmcesseti  are 
circular  in  form,  flattened,  or  slightly  concave,  and  directed  dowuwanln,  inwartls, 
and  a  little  backwards,  articulating  with  the  axis,  and  permitting  the  rotatory 
movemeuL-i.  Just  below  the  inner  margin  of  each  superior  articular  surface,  i&  a 
small  tubercle,  for  the  attachment  of  a  ligament  which,  stretching  across  the  ring 
of  the  ulliLS  divides  it  into  two  nnet|ual  parts;  the  anterior  or  smaller  segment 
receiving  the  odontoid  process  of  the  axis,  the  posterior  allowing  the  trausuu9.sIon 
of  the  spinal  cord  and  its  membranes.  This  part  of  the  spinal  canal  is  of  con- 
siderable size,  to  atlbrd  space  for  the  spinal  cord ;  and  hence  lateral  displuccinciit 
of  the  atlas  may  occur  without  compression  of  the  spinal  cord.  (This  ligament 
and  the  odontoid  process  are  marked  in  figure  2  in  dottoti  outline.)  The  trau;'- 
verse  processes  are  of  large  size,  for  the  attachment  of  soecial  muscles  which 
a^^i.st  in  rotating  the  head — long,  not  bifid,  perforated  at  tneir  base  by  a  canal 
for  the  vertebral  artery,  which  is  directe<l  from  below,  upwards  and  backwards. 
The  Axis  (lig.  3)  is  so  named  from  formiug  the  pivot  upon  which  the  head 
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rotates.  The  most  distinctive  ch.irncter  of  this  bono  is  the  strong  prominent 
process,  tooth-like  in  form  (hence  the  name  odontoid),  which  rises  perpendi- 
cularly from  thf  u]ij)er  part  <jf  the  l>ody.  The  boily  is  of  a  triangular  form; 
dee|)er  in  I'nmt  than  behind,  and  prolonged  downwards  anteriorly  so  as  to  overlap 
ihc  upper  and  lore  part  of  the  adjacent  vertebra.  It  presents  in  front  a  median 
longitudinal  ridge,  separating  two  lateral  depressions  for  the  attachment  oS.  the 
limgi  colli  muMcles.     The  odontoid  process  presents  two  articulating  suriaccs: 
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one  in  front  of  an  uval  form,  for  articulation  with  tlio  atlas;  another  heliiml^  for 
the  transverse  ligninont;  the  latter  trcqucntly  oncroacbes  on  the  sides  of  iho 
process ;  the  apex  is  jKjinted.  Bulow  the  ai>ex  this  process  ia  somewhat  enlarged, 
and  protients  on  either  side  a  rough  impresaion  for  the  attachment  of  the  odontoid 
or  check  ligaments,  which  connect  it  to  the  occipital  bone;  the  base  of  the  pnx^esa, 
where  attached  to  the  body,  is  constricted,  so  as  to  prevent  displacement  from  the 
triiu.sver:jO  ligament,  which  binds  it  In  this  aituation  to  the  anterior  nrcli  of  the 
atlas.  Sometimes,  however,  this  proceaa  doea  become  disphiced,  especially  in 
children,  wliure  the  ligaments  are  more  relaxed;  instant  death  is  the  result.  The 
jHxlicle?  are  broad  an<l  strong,  especially  their  anterior  extremities  which  coalesce 
with  the  sides  of  the  body  and  the  root  of  the  odontoid  process.  The  laniinie  are 
thick  and  strong,  and  the  spinal  foramen  very  large.  The  sujwriur  articular 
surtaces  arc  round,  slightly  convex,  directed  upwards  and  outwards,  and  are 
jwculiar  in  being  supported  (tn  tho  body,  po<ltcles,  and  transverse  processes.  The 
inferior  articular  surfaced,  have  the  same  direction  aa  those  of  tho  other  cervical 
vertebra).  The  superior  intervertebral  notches  are  very  shallow,  and  lie  behind 
the  articular  proces^scs ;  the  inferior  in  front  of  them,  a.s  in  the  other  cervicjil 
verl^ltne.  Tlie  transverse  processes  arc  very  small,  not  l)iiid,  and  perforated  by 
the  vertebral  foramen,  which  is  directed  obliquely  upwards  and  outwards.  The 
Bpinous  process  is  of  large  size,  very  strong,  deeply  channelled  on  its  under 
surface,  and  presents  a  bifid  tubercular  extremity  for  the  attachment  of  muscles, 
which  serve  to  rotate  the  head  upon  tho  spine. 

Sa^nlh  Cervtcal  (fig.  4).     Tho 

Fig.  4.— 7th  Cervical  VertPb™  or  Vertebra  m08t  distinctive  character  of  tlus 

rromioeM.  vertebra  is  the  existence  (jf  a  very 

long,  and  prominent  sj)inous  pro- 
cess; hence  the  name  Verlehra 
protninf.Jis.  This  process  is  thick, 
int.^ffT.  nearly  horizontal  in  direction,  not 

bifurcated,  nnil  has  attached  to  it 
the  Ugamentum  nuchas.  The 
transverse  process  is  usually  of 
large  size,  especially  its  [wsterior 
root,  it«  upper  surface  hna  iisuaUy 
v^  a  shallow  groove,  and  seldom  pre* 
seutj^  more  than  a  trace  of  bifur- 
cation at  its  extremity.  The  ver- 
tebral foramen  is  .sometimes  as 
large  as  in  the  other  cerWeal  vcr- 
tebne,  u.sually  •smaller,  on  one  or 
both  sides,  and  sometimes  want* 
ing.  On  the  left  side,  it  occasion* 
nlly  gives  passage  to  tho  vertebral 
^iV.Mj  A>M{4  artery;  more  frequently  the  ver- 

tebral vein  traverses  it  on  I.)oth 

sides;  but  tlie  usual  arrangement  is  for  both  artery  and  vein  to  pass  through  the 

foramen  in  the  transverse  process  of  the  sixth  cervical. 
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Charactehs  of  toe  Dor-sal  Yehteur^. 

The  lodics  of  the  dorsal  vertebra?  (fig.  5)  resemble  tho.se  in  the  cervical  and 
lumbar  regions  at  the  respective  ends  of  this  (M>rtion  of  the  s]>ine ;  but  in  the 
middle  of  tho  dorsal  region  their  form  is  very  characteristic,  Ixiing  heart-Hhapcd, 
and  broader  in  the  antero-po.sterior  than  in  the  lateral  direction.  They  are 
thicker  Iwhind  than  in  frtmt,  flat  above  and  below,  convex  nnd  prominent  in 
front,  deeply  concnve  behind,  slightly  constricted  in  front  and  at  the  sides,  and 
marked  on  each  sidt^  near  the  root   of  the  pedicle^  by  two  dcmi-facets,  one 
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above,  the  other  below.  Tliese  are  covered  with  cartilage  in  the  recent  state; 
and,  when  articulated  with  the  adjoining  vertehrse,  Ibrm  oval  Burfact*^  ior  the 
reception  of  the  heads  ol'  the  corruapouding  ribs.  The  pedidts  are  directed 
backwards,  and  the  inferior  intervertebral  notehuA  are  of  large  size,  and  deeper 
than  ill  any  other  regi<m  of  the  spine.  The  lamhiuj  are  broad  and  tliiek,  ami 
the  fcpinal  Ibrameu  small,  and  of  a  circular  ibrm.  The  ariiculuT  jmKessvs  are  flat, 
nearly  vertical  in  direclion,  and  project  from  the  upper  and  lower  part  of  the 
pedicliM,  the  superior  being  dirCctctl  backwards  and  a  little  outwards  and  upwards, 
the  inferior  forwards  and  a  little  inwards  and  downwards.  The  transperse  pro- 
ceases  arise  from  the  same  purts  of  the  arch  us  the  posterior  roots  of  the  trans- 
verse processes  in  the  neck;  they  arc  thick,  strong,  aud  of  great  length,  directed 
obliquely  backwards  and  outwanhs,  presenting  a  clubbed  extremity,  lipped  on  its 
anterior  part  by  a  small  concave  surface,  for  articulation  with  the  tubercle  of  a 
rib.  Besides  the  articular  facet  for  the  rib,  two  iudistinct  iubcrcles  may  Ixj  seen 
rising  from  the  extremity  of  the  transverse  processes,  one  near  the  npper,  the 
other  near  the  lower  border.  In  mauy  they  ai*e  comparatively  of  small  size,  and 
serve  only  for  the  attachment  of  muscles.  But  in  some  animals,  they  attain  con- 
siderable magnitude  either  for  the  purpose  of  more  closely  counecting  the  seg- 
ments of  this  portion  of  the  spine,  or  lor  muscular  and  ligamentous  attachment. 
The  spinous  procenses  are  long,  triaugiiiar  in  form,  directed  obliquely  downwards, 
and  terminate  b^'  a  tubercular  margin.  They  overlap  one  another  from  the  filth 
to  the  eighth,  but  arc  loss  oblique  in  direction  above  and  below. 

,  Fig.  5.— A  Duriuil  Vert«br&. 
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The  peculiar  dorsal  vt-rtebrw  are  the  Jirst,  ninOi,  tenOi,  eirvfnth,  and  (wel/th 

{fig.  6).   .  , 

I      Tlio  First  Dorsal  \  erkhrn  presents,  on  each  .side  of  the  body,  a  single  entire 

articular  facet  for  the  head  of  the  first  rib,  ami  a  half  facet  for  the  upper  half  of 

the  second.     The  upper  surface  of  the  body  is  like  that  of  a  cervical  vertebra, 
r  being  broad  transversely,  concave,  and  lipiied  on  each  side.     The  artt'cuhr  stir- 

faces  arc  oblique,  and  the  spinoun  process  thick,  long,  and  almost  hnrizont.il. 
The  Ninth  Dorsal  has  no  demi-focjjt  below.     In  some  subjetits,  llio  ninth  has 

two  demi -facets  on  each  side;  then  the  tenth  has  a  demi-facet  at  the  upper  part, 

Donc  below. 

The  TctUh  Dorsal  ho^  an  entire  articular  facet  on  each  side  alwve;  no  dcini 

fiMjel  below. 
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Tn  tlie  Elerenih  Dorsal,  the  body  appronchea  in  its  form  and  size  to  the  lumbar 
vertcbruj.  The  aiticular  faceta  for  the  heads  of  the  ribs,  one  on  each  side,  are  of 
large  eize,  and  placed  chiefly  on  the  pedicles,  which  are  thicker  and  stronger  in  this 
and  tlie  next  vertebra,  than  iu  any  other  part  of  tlie  dors;xl  region.  The  transverse 
procej*serf  are  very  short,  tubercular  at  their  extremities,  and  have  no  articular 
IkceLs  f()r  the  tubercles  of  the  ribs.  The  spinous  process  is  short,  nearly  horizontal 
in  direction,  and  presents  a  slight  tendency  to  bifurcation  at  its  extremity. 
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The  TvxlfVi  Dorsal  has  the  same  general  characters  as  the  eleventh ;  but  may 
be  dij*tiu^niislif«l  from  it  by  the  inferior  articular  processes  beinjr  convex  aud 
turned  outwards,  like  those  of  tlie  lumbjir  vertehne;  by  the  general  form  of  the 
bwly,  laminio,  and  spinous  process,  approaching  to  tliat  of  the  lumbar  vertebrae; 
and  by  the  transverse  processes  being  shorter,  and  the  tubercles  at  their  extremi- 
tias  mure  marked. 


LUMUAU    VERTEBRAE. 


4T 


Characteus  of  the  Lumbar  Vertebra. 

The  Lumbar  Vortcbrffi  (fig.  7)  are  the  largest  se^ents  of  the  vertebral  cohimn. 
The  boily  is  large,  broader  from  side  to  side  than  from  before  baekwanln.  and 
about  equid  in  oejith  in  front  and  behind,  flattened  or  Blightly  eououve  above  and 
below,  concave  bt^hind,  and  dee|>Iv  constrif.ted  in  front  and  at  the  sides,  presenting 
prominent  margins  which  alToru  a  bruad  basi^  lor  the  sujiport  of  tlie  suiwriiicuni- 
Denl  weight.    The  ^diclcs  arc  very  strong,  directed  backwards  from  the  upjjer 


Fig.  7.— A  Lumbftr  Vertebra. 
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part  of  the  bodies;  oonfto<]uontlv  the  inferior  intervertebral  notches  arc  of  large 
size.  The  iaminte  arc  short,  but  broad  and  strong;  and  the  fommen  iriiingular. 
larger  than  in  the  dorsal,  similler  than  in  the  cervical  rcjiion.  The>superior  aidcnhr 
proces:tes  are  concave,  and  look  almost  directly  inward;*;  the  inferior,  convex,  look 
outwards  and  a  little  forwards;  the  Ibnner  are  sojjarated  by  a  much  wider  interval 
than  the  latter,  embracing  the  lower  articulating  processes  of  the  vertebra  above. 
The  iramtvrse  processes  are  long,  slender,  directed  transversely  outwards  in  the 
upper  three  lumbar  vertcbrat,  slanting  a  little  upwards  in  the  lower  two.  By 
ime  anatomists  they  are  considered  homologous  with  the  ribrf.  Of  the  two  tuler' 
M  notiuoil  iu  connection  with  the  transverse  processes  in  the  dors:d  n^giun,  the 
superior  ones  become  connected  inf  this  region  with  the  buck  part  of  the  superior 
articular  processes,  the  inferior  o^:|Avith  the  posterior  part  of  the  base  of  tho 
transverse  processes.  Although  in  man  they  arc  comparatively  small,  in  some 
animals  they  attjiin  considerable  size,  and  serve  to  lock  the  vertebrie  more  irlosely 
^gether.  The  .ynjvuut  proct^tses  nre  thick  and  broad,  somewhat  quadrilateral, 
horizontal  in  direction,  thicker  below  than  above,  and  terminate  by  a  rough 
uneven  l>ordt:r.  j 

The  Fifth  Lumifar  vertebra  is  characterizeil  by  having  the  body  much  thicker 
in  front  than  behind,  which  accounts  for  the  prominence  of  the  sacn>- vertebral 
articulation,  by  the  smaller  size  of  its  spinous  process,  by  the  wide  interval 
between  the  inferior  articulating  procefisea;  and  by  the  greater  size  and  thickness 
of  its  transverse  prouesses. 


Strccttre  axi)  Development  of  the  "Vertebra. 

he  structure  of  u  vertebra  differs  iu  diftcrent  jmrts.  The  body  is  composefl 
of  light  spongy  cancellous  tissue,  having  a  thin  coating  of  compact  tissue  on  its 
external  surface  perforated  by  numerous  orifices,  some  of  large  size,  for  the  piisstitje 
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of  vessels,  its  iuterior  Iwiug  traversed  by  one  or  two  large  canals  for  the  reception 
of  veins,  wliicU  couvergo  towarda  a  singlo  largo  irregular  aperture  or  several  small 

oues  at  the  posterior  part  of  tlie  body 
of  each  bone.  The  arch  and  processes 
projecting  from  it  have,  on  the  con- 
trary, an  exceedingly  thick  covering 
of  compact  tissue. 

Deirlojtmenl.  Each  vertebra  is  form- 
ed of  three  primary  cartilaginous  por- 
tions (fig.  8);  one  for  each  lamina  ami 
its  processes,  and  one  for  the  body. 
Ossification  cominonccs  in  the  laininao 
about  the  sixth  week  of  fcctnl  life,  in 
the  situation  where  the  iransver:^  pro* 
cesses  aftcrwanls  project,  the  ossific 
granulus  shooting  backwards  to  the 
spine,  forwards  to  the  body,  and  out- 
waixLs  into  the  transverse  and  articular 
processea.  Ossification  iu  the  body 
makes  its  appearance  in  the  middle  of 
the  cartilage  about  the  eighth  week. 
At  birlh,  these  three  pieces  are  per- 
fectly separate.  During  the  first  year, 
the  lamiuffi  become  united  iK-hind,  by 
a  portion  of  cartilage  in  which  the 
spinous  process  is  ultimately  formed, 
aud  thus  the  arch  is  com]>lele»l.  About 
tlic  third  year,  the  body  is  joined  to 
the  areli  on  each  side,  in  i^uch  a  man- 
ner that  the  budy  is  formed  from  the 
three  original  centres  of  ossification, 
the  amount  contributed  by  the  pedicles 
increasing  in  extent  from  below  up- 
wards. Thus  the  bodies  of  the  sacral 
vertebra;  arc  formed  almost  entirely 
from  the  central  nuclei,  tiic  luKJies  of 
the  lumbar  segments  are  formed  late- 
rally and  behind  by  the  pedicles.  In 
the  dorsal  region  the  pedicles  advanoo 
lis  far  forwards  a«  the  articular  cicprc5- 
sions  for  the  heads  of  the  ribs,  forming 
these  cavities  of  reception;  and  in  the 
neck  the  whole  of  the  lateral  ^wrtions 
of  tlie  bodies  are  formed  by  the  ad- 
vance of  the  jjedicles.  Before  puberty, 
no  other  changes  occur  excepting  a 
gruduul  increase  in  the growtliof  these 
primar)'  centres,  the  up]^er  and  under 
surface  of  the  bodies,  and  the  enils  of 
iho  transverse  and  spinous  processes, 
being  tipped  with  cartilage,  in  which 
ossilic  grannies  are  not  as  yfit  depo- 
sited. At  sixteen  j'ears  (fig.  0),  four 
secondary  centres  apjjear,  one  for  the 
tip  of  each  transverse  process,  and  two 
(sometimes  united  into  one)  for  tlio  end 
of  the  spinous   process.     At  twenty- 
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one  years  (fig.  10),  a  tliin  circulftr  plnte  of  bone  is  iormetl  in  iho  lliia  layer  of  carti* 
k)^  riiluatdd  on  the  upper  nnJ  under  surfuc«  of  tho  Kxiy,  the  former  VKiing  the 
thicker  of  the  two.  All  these  become  joined ;  and  the  bone  U  coinjjlelely  formed 
about  the  thirtieth  jear  of  life. 

Exceptions  to  tbw  mode  of  development  oecur  in  the  first,  second,  and  seventh 
cervical,  and  in  the  vertebrse  of  the  lunihar  region. 

The  Adan  (fig.  11)  is  develoiwd  by  two  primary  centres,  and  by  one  or  more 
epiphyses.  The  two  primary  centres  consist  of  the  two  lateral  of  neural  mas.se9, 
ossification  of  which  commences  before  birth,  near  the  articular  prot.-e.sse3,  and 
extending  backwards,  tbcy  are  separated  from  one  another  behind,  at  birth,  by  a 
narrow  interval  filled  in  with  cartilage.  Between  the  second  and  third  years, 
they  unite  either  directly  or  through  the  medium  of  an  cpiphviial  ecutn.%  devclopetj 
in  the  cartilage  near  their  point  of  junction.  The  anterior  arch,  at  birth,  is  alto- 
gether cartilaH^inou.%  and  thi.i  portion  of  the  atlas  is  completed  by  the  gradual 
extension  forwards  and  ultimate  junction  of  the  two  neural  processes.  Occaaion- 
ally  a  .separate  nucleus  is  developed  iu  the  anterior  arch,  widen,  extending  laterally, 
ioins  the  neural  processes  in  front  of  the  pedicles;  or,  there  are  two  nuclei  deve- 
loped in  the  anterior  arch,  one  on  either  side  of  the  median  line;  thoy  join  to  fomi 
a  single  mjL'^s,  which  is  afterwards  united  to  the  lateral  portions  in  front  of  the 
articulating  processes. 

The  Axii  (fig.  12)  is  developed  Vy  six  centres.  The  btxly  and  arch  of  this  bone 
are  formed  in  the  same  manner  a.s  the  cor resj Kind ing  parts  in  the  other  ■^'ertebrie: 
one  centre  for  the  lower  part  of  the  bo<ly,  and  one  for  each  lamina.  The  odontoid 
process,  which  is  really  the  centrum  or  uixly  of  the  axis,  t-rjiisi.-tta  originally  of  an 
extension  upwards  of  the  cartilaginous  mass,  in  which  the  lower  part  of  the  body 
is  formed.  At  about  the  sixth  month  of  f«jptal  life,  two  os-^cou-s  nuclei  make  their 
appejirance  in  the  base  of  this  process :  they  are  placed  laterally,  and  join  before 
birth  to  form  a  conical -shaped  bilobed  mass,  deeply  clefi  above ;  the  interval 
between  the  cleft  and  the  summit  of  the  process  is  formwl  by  a  wcdgi^-shaped 
piece  of  cartilage ;  the  base  of  tho  process  being  separated  fn>m  the  bofly  by  a 
cartilaginous  interval,  which  gradnnlly  becomes  ossified,  Bomctinies  by  a  separate 
epiphy?iul  nucleus.  Finally,  jls  Mr.  Hunipliry  has  lat*dy  denioiistrated,  the  apex 
oi  the  odontoid  process  has  a  separate  nucleus. 

?7ii*  Stvcnlh  Cervtcal.  The  anterior  or  costal  part  of  the  transverse  process  of 
the  seventh  cervical  is  developed  from  a  separate  osseous  centre  at  alwut  the 
sixth  month  of  foetal  life,  and  joins  the  body  and  posterior  division  of  tlte  trans- 
verse process  between  the  fifth  and  sixth  years.  Sometimes  this  process  continues 
as  a  separate  piece,  and  becoming  lengthened  outwards  constitutes  what  is  knowa 
as  a  cervical  rib. 

The  Lumbar  Vertfihrie  (fig.  13)  hare  tu-o  adflitional  centres  (b&siiles  those  peculiar 
to  tho  vertebrse  generally),  for  the  tubercles,  which  project  from  the  back  part  of 
the  superior  articular  jiroccsses.  The  transverse  process  of  the  first  lumbar  is 
sometinie:?  devclo]x;Ml  as  a  separate  piece.,  wliit:h  may  remain  ]>crmanenlly  unoon- 
uecietl  with  the  remaining  portion  of  the  bone;  thus  forming  a  lumbar  rib,  a 
peculiarity  which  is  »imetimes,  though  rarely,  met  with. 

Pbogbess  of  Ossification  ix  the  Shke  CENER.iLuy.  Ossification  of  the  laminw 
of  the  vertebr:o  commences  at  tho  upper  part  of  the  ppine,  and  proceeds  gradually 
downwanls;  hence  the  frequent  occurrence  of  spina  bilida  in  the  lower  part  of 
the  apitial  column.  Ossification  of  the  bodies,  on  tho  oilier  hand,  commences  a 
little  Ik'Iow  the  ccnti-e  of  the  spinal  column,  about  the  ninth  or  tenth  dorsal 
vertebra,  and  extends  both  upwartls  and  downwards.  Althouj^h,  liowever.  tho 
oeaifio  nuclei  make  their  first  appearance  in  the  lower  dorsal  vertebrse,  tho  lumbar 
and  first  sacral  are  those  in  which  these  nuclei  are  largest  at  birth. 

AUac/ivient  of  Mujtclt^s.  To  the  Atlas  arc  attached  the  Longus  colli.  Hectus 
anticus  minor.  Rectus  lateralis.  Rectus  jinstieus  minor.  Obliquus  sujv^rinr  and 
inferior,  Splenius  colli,  Levator  angnii  scipula?,  Interspinous,  and  Intertransverse. 

To  tho  AxU  are  attached  the  Longus  colli,  Obliquus  inferior,  Rectus  posticus 
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major,  Scmispinalis  colli,  Multifidus  spimo,  Levator  angnii  scapultP,  Splenitis  colli, 
Trausversalis  colli,  Scalenus  posticus,  Interiransversales,  Interspinales, 

To  tlio  remaining  Vertebrae  generally  are  attached,  anteriorhj,  the  Rectus  anticus 
major,  Lonniis  colli,  Scalenus  anticus  and  posticus,  Psoas  magnus,  Psojls  pnrvug, 
Quadraius  lumboruni,  Diaphragm,  Obliqnus  internws  and  Trtinsversalis, — }njsk- 
Twrly,  the  Tritpuzius,  Latissiinus  dorsi,  Levator  anguli  scapulie.  Khoraboidcus 
major  anrl  minor,  Scrrntus  r>t>.sticus  superior  and  inferior,  Splenius,  Sacro-lumbalis, 
Tjungiasiniua  dorsi,  S[>inalis  dorsi,  Cervicalia  ascendena,  Transversalis  colli, 
Trachelo-niastoid,  Complexua.  Scmi-spinalis  dorsi  and  colli,  Multilidus  spinio, 
Interspinalcs^  Supruspinales,  Inter  trans  versales,  I^vatores  costarum. 

Sacral  jc/td  Coccygeal  Vebtebr^. 

The  Sacral  and  Coccygeal  Vertebrae  consist,  at  an  early  period  of  life,  of  nine 
separate  pieces,  which  arc  unitod  jq  the  adult,  so  as  to  ibrm  two  bones,  five 
oniering  into  the  fonnatiun  of  the  sacrum,  four  of  the  coccatc, 

TliK  Saohl'M  (lig.  14).  so  called  from  its  having  been  offered  in  sacrifice,  and 
hcuce  coiLsidcrcd  sacnd,  is  a  large  triaugalar  boue,  situated  at  the  lower  part  of 

T'^.  1-4.— Sarrutii:  Anterior  Surface. 
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the  vertebral  column,  and  at  the  upper  and  back  part  of  the  pelvic  cavity,  where 
it  is  inserted  lilce  a  wcdgc  between  the  two  ossa  iauominata;  its  upper  part, 
or  base,  articulating  with  the  last  lumbar  vertebra,  its  apex  with  the  coccyx. 
The  sacrum  is  curved  upon  itself,  ami  placed  very  oblifjucly,  its  upper  extremity 
projecting  forwards,  forming,  with  the  last  lumbar  vertebra,  a  very  ])rominent 
angle,  called  the  protnontori/  or  sacrO'Wrtebml  anrfk,  whilst  its  central  part  ia 
directed  backwards,  so  as  to  give  increased  capacity  to  the  pelvic  cavity.     It 
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presents  for  examination  an  anterior  and  posterior  surface,  two  lateral  surfaces,  & 
Daae,  an  apex,  and  a  central  canul. 

Tht  AnierMT  SHr/ace  la  uouuava  from  hIkjvc  duwnwanls,  and  sligbtly  so  from 
side  to  si<)o.  In  the  middle  are  seen  lour  transTcrso  ridges,  indicating  the  original 
division  of  the  bone  into  five  se|>urute  pieces.  The  portions  of  Itone  intervening 
iMitwocu  the  ridgea  correspond  lo  ihc  bodies  of  the  vertebrsD.  The  b'xiy  of  the 
first  segment  is  of  large  sissc,  and  in  form  reseniblca  tl»al  of  a  lumbar  vertebra;  the 
stieeeeiling  ones  diminish  in  size  from  above  downward^  are  flattened  from  before 
backvardii,  and  curveil  so  as  to  accom- 
modate themflolves  to  the  form  of  the 
sacrum,  being  concave  in  front,  convex 
behind.  At  each  end  of  the  ri<lges,  above 
mentioned*  are  seen  the  anterior  aaeral 
foramina,  analogouii  to  the  intervertebral 
foramina,  four  in  numlwr  on  each  side, 
HoniHwhut  rounded  in  form,  dimiaisbing 
in  si;ic  from  above  downwanls,  and  di- 
rected ontwarrla  and  forwards;  they 
transmit  the  anterior  branches  of  the 
sacral  nerves.  E.^ctemal  to  these  fora- 
mina is  the  lateral  moss,  consisting,  at 
an  early  period  of  life,  of  separate  seg- 
ments, wliioU  coprespond  to  the  anterior 
transverse  processes ;  these  become  blend- 
ed, in  the  adult,  with  the  bodies,  with 
eacb  other,  and  with  tlie  posterior  trans- 
verse processes.  Kach  lateral  mass  is 
traversed  by  four  broad  shallow  grooves, 
which  lodge  the  anterior  sacral  nerves  as 
thoy  pass  outwards,  the  grooves  being 
separated  by  prominent  ndgcs  of  bone, 
which  give  attsichment  to  the  slips  of  the 
Pyriformia  muscle. 

If  a  vertical  section  is  made  through 
the  centre  of  the  bone  (fi^.  ir>),  the  bodies 
are  seen  to  be  united  at  their  circumfe- 
rence by  bone,  a  ^^ido  interval  being  left 
centrally,  which,  in  the  recent  state,  is 
filled  by  intervertebral  substance.  In 
flijine  bones,  this  union  is  more  complete 
between  the  lower  segments  than  between 
the  upper  ones. 

Tlie  Pnsterior  Surface  (fig.  16)  is  convex,  and  much  narrower  than  the  anterior. 
In  ihe  middle  line,  are  three  or  four  tubercles,  which  represent  the  rudimentary 
spinous  processes  of  the  sacral  vcrtcbrm.  Of  these  tubercles,  the  first  is  usually 
prominent,  and  perfectly  distinct  from  the  rest;  the  second  and  third  are  either 
separate,  or  united  into  a  tubercular  ridge,  which  diminishes  in  size  from  above 
downwards;  the  fourth  usually,  and  the  fifth  always,  remaining  undevelo])etb  Ex- 
ternal lo  the  spinous  processes  on  each  side  are  the  Imninvc,  broad  and  well  marked 
in  the  three  first  pieces;  sometimes  the  fourth,  and  generally  the  fifth,  being  un- 
developwl;  in  this  situation  the  lower  end  of  the  sacral  canul  is  exposed.  External 
to  the  lamina)  is  a  linear  scries  of  indistinct  tubercles  repreaeutiug  the  urlicnlar 
procrMtri :  the  upper  pair  arc  large,  well  developed,  and  correspond  in  sha]ic  and 
direction  to  the  superior  articulating  processes  of  a  lumbar  vertebra;  the  second 
and  third  are  small;  the  fourth  and  fifth  (usually  blended  together)  are  situated 
on  each  side  of  the  sacral  canal :  they  are  called  the  sacra/  cnmHO,  and  articulate 
with  the  cornua  of  the  coccyx.    External  to  the  articular  processes  are  the  four 
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posterior  sacral  foramina ;  they  are  smaller  in  size,  and  less  regular  in  form  than 
the  anterior,  and  transmit  the  posterior  branches  of  the  Hacral  nerves.  On  the 
out«r  side  of  the  posterior  sacral  foramina  is  a  series  of  tubercles,  the  rudimentary 

Pip.  ]6. — Saorom:  Posterior  Surface. 
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posterior  trawverse  processes  of  the  sacral  vertebra?.  The  first  pair  of  transverse 
lul)ercle3  are  of  large  size,  very  distinct,  and  correspond  with  each  superior  angle 
of  the  bone;  the  seconH,  Rmulf  in  size,  enter  into  the  formation  of  tlie  sacro-iliac 
articulation;  the  third  give  attachment  to  the  oljlique  sacro-iliae  ligaments;  and 
the  fourth  and  fifth  to  the  great  sacro-ischintio  ligaments.  The  intersiiacc  between 
the  spinous  and  transverse  pr<,>cesses  on  the  back  of  the  sacrum,  presents  a  wide 
shallow  concavity,  called  the  sacral  groove;  it  is  continuous  above  with  the 
vertebral  groove,  and  lodges  the  origin  of  the  Erector  spincc. 

The  Lateral  surface,  broad  above,  becomes  narrowed  into  a  thin  edge  below. 
Its  upper  half  presents  in  front  abroad  ear-shaped  surfaoe  for  articulation  with 
the  ilium.  This  is  caUe<l  the  auricular  or  txir-sha}>ikl  surface,  and  in  the  fresh 
state  is  coatcfl  with  cartilage.  It  is  bounded  posteriorly  by  deep  and  uneven 
impressions,  for  the  attachment  of  the  posterior  sacro-iliac  ligaments.  The  lower 
half  is  thin  and  sharp,  and  gives  attachment  to  the  greater  and  lesser  saero-isehiatic 
ligaments,  and  to  some  fibres  of  the  Gluteus  maximus ;  l>e]ow,  it  presents  a  deep 
notch,  which  is  converted  into  a  foramen  by  articulation  with  the  transverse 
process  of  tlie  upper  piece  of  the  coccyx,  and  transmits  the  anterior  branch  of  the 
fifth  sacral  nerve. 

The  Base  of  the  sacrum,  which  is  broad  and  expanded,  is  directed  upwunls  and 
forwards.  In  the  middle  is  seen  an  oval  articular  surface,  which  corresponds  with 
the  under  surface  of  the  Ixjdy  of  the  last  himbar  vertebra,  bounded  Ix^hind  by 
the  largo  triangular  orifice  of  the  sacral  canal.  This  orifice  is  forinod  behind  by 
the  spinous  process  and  hiniiuie  of  the  first  sacral  vertebra,  whilst  pivjectiug  from 
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it  on  each  side  are  tbe  superior  articular  procc&«cs;  tbcy  ore  oral,  concaTC, 
directed  backwards  and  inwards,  like  the  superior  articuhir  jtrtrcessesof  a  lumbar 
vertebra;  in  frout  of  ejich  articular  proce^  is  an  intervertebral  notch,  which 
forms  the  lower  half  of  the  l;u*t  intervertebral  foramen.  Lastly,  on  each  side  of 
the  arti(;ular  surface  is  a  broiid  and  flat  triangular  surface  of  bone,  which  extends 
outwards,  and  ia  continuous  on  each  side  wiih  the  iliac  fossa. 

The  Apex,  directed  downwards  and  forwarda.  presenta  a  Bmall  oval  concave 

'  surface  for  articulation  with  the  coccyx. 

The  Sacral  Catial  runs  throughout  tlie  greater  part  of  the  bone ;  it  is  large 
and  triangular  in  form  alwve,  small  and  flattened  from  before  backwards  >ielow. 
In  this  situation  ila  posterior  wall  is  incomplete,  from  the  uou-dcvelopment  of  the 

I  laminae  and  spinous  processes.     It  lodges  the  sacral  nerves,  and  ia  perforated  by 
the  anterior  and  posterior  sacral  foramina, 
through  which  these  pass  out. 

Structure.    It  consists  of  much  loose 

I  e|>ongv  tissue  within,  invested  exter- 
nally W  a  thin  layer  of  compact  tissue. 

UlFFERE.VCES      IN     THK     SaCRUM     OK 

THE  Male  xsd  Femalk.  The  sacrum 
in  the  female  is  usually  wider  than  in 
the  mule;  and  it  i.-?  much  less  curve<I, 
the  upper  half  of  the  Iwne  bein^  nearly 
straight,  the  lower    half  presenting  the 

f  greatest    amount    of    curvature.      The 

''bone  is  also  directed  more  obliquely 
Ijackwards;  which  increases  the  size  of 
the  pelvic  cavity,  and  forms  a  more  pro- 
minent sac ro- vertebral  angle.  In  the 
male,  the  curvature  is  more  evenly  dis- 
tributed over  the  whole  length   of  the 

[bone,  and  is  altogether  greater  than  in 
the  female. 

PKCUMARinKS        OP       TUT.       SACRtTM. 

This  bone,  in  ^me  cases,  consists  of 
six  pieces;  occasionally  the  number  is 
reduced  to  four.  Sometimes  the  bodies 
of  the  first  and  second  segments  are 
not  joined,  or  the  laminae  and  spinous 
proce.'wcs  have  not  coalesced.  Occa- 
sionally, the  upper  pair  of  transverse 
tubercles  are  not  joined  to  the  rest  of 
the   Iwiue   on  one  or  both   eidcs;    and, 

ilasUy,  the  sacral  canal  may  be  open  for 
nearly  the  lower  half  of  the  bone,  in 
consequence  of  the  imperfect  develop- 
ment of  the  laminiQ  and  spinous   pro- 

L^cesseB.  The  saerum,  also,  varies  con- 
siderably with  respect  to  its  degree  of 
curvature.  From  the  exaiuiuatiou  of 
a  lurj;e  number  of  skolcton-s,  it  would 
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appear,  that,  in  one  set  of  cases,  the 
anterior  sur&oe  of  this  bone  was  nearly 
straight,  the  curvature,  which  was 
very  slight,  affecting  only  ita  lower  end. 
In  another  set  of  cases,  the  bone  was 
curretl  throughout  its  whole  length, 
but  especially  towards  ita  middle.    In 
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a  third  set,  iKe  degree  of  ourvature  was  less  marked,  oud  aiTected  especially  the 
lower  third  of  the  bouc. 

JJivtiopmtmt  (fig.  17).  The  sacrum,  formed  hy  the  union  of  five  vertebra;,  ha.s 
thir{i/-Jive  ceiiti'etj  of  ossification. 

iTie  Ifodii^  of  the  sacral  vcrtebraa  have  each  three  oasific  centres ;  one  for  the 
central  part,  and  one  for  the  opi|ili  \  sal  plates  on  it**  upper  and  under  suriaoe. 

The  laminne  oi'  the  sacral  vertel>ra3  are  each  developed  by  two  centres ;  these 
meet  behind  to  form  the  areh,  and  subsequently  join  the  body. 

The  lateml  mcmacs  have  six  additional  eenli-ey,  two  fur  each  of  the  first  three 
vertubno.  These  centres  make  their  appcanmcc  above  nud  to  the  outer  side  of 
the  anterior  sacral  foramina  (lig.  17),  and  arc  developed  into  separate  segments, 
which  correspond  with  the  anterior  transverse  pnx^'^scs  (fig.  1»);  they  are  subse- 
quently blended  with  each  other,  and  ^vith  the  bodies  and  the  posterior  transverse 
processes,  to  form  the  lateral  mass. 

Lastly,  each  laicral  surface  of  the  sacrum  is  developed  by  two  cpiphysal  plates 
(fig.  19):  one  for  the  articular  surface,  aud  one  for  the  remaiuiug  purt  of  the  thin 
lateral  edge  of  the  bone. 

Period  of  Dtv^ilopment.  At  about  the  eighth  or  ninth  week  of  feetal  life,  ossifi- 
cation of  the  central  nart  of  the  bodies  of  the  first  three  vertebne  ooramcncos; 
and,  at  a  somewhat  later  perio<i,  that  of  the  last  two.  Between  tho  sixth  and 
eighth  months,  ossification  of  the  laminie  takes  place:  aud,  at  about  the  same 
period,  the  characteristic  osseous  tubercles  for  the  three  first  sacral  vertebne  make 
their  appearance.  The  lamiiuo  join  to  form  tJic  arcii,  and  are  uniteil  to  the  bodies, 
first,  in  the  lowest  vertcbra\  This  occurs  about  the  second  year,  the  uppermost 
scgmcut  api>eariQg  as  a  single  piece  about  the  iiilh  or  sixth  year.  About  the  six- 
teenth year,  the  epiphyses  for  tiie  upper  and  under  surlaces  of  the  bodies  are 
formed:  aud,  between  the  eighteenth  and  tweutielh  years,  those  for  each  lateral 
surlace  of  the  sacrum  make  their  appearance.     At  alwut  this  jHritKl,  the  last 

two  segimiuts  are  joinetl  tooue  another;  and  this  pro- 
cess gradually  extending  upwards,  all  the  piecee* 
become  united,  and  the  bone  completely  formed  from 
the  twenty-fifth  to  the  thirtieth  year  of  lil'e. 

Articulations.  With  four   bones;   the  la.*^  lumbar 
*      vertebra,  coccyx,  and  the  two  ossa  ininmiimtta. 

Atiachment  of  Muscles,  The  Pyrilormis  and 
Coccygetxs  on  either  side ;  behind,  tho  Gluteus  mAxi- 
mus,  and  Krector  spinie. 


Pig.  20.— Cooo/x. 
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TuE  Coccvx. 

The  Coccyx  («o««i4.  citckoo),  so  called  from  resem- 
bling a  cuckoo's  beak  (lig.  20),  is  usually  formed 
of  four  small  segments  of  bone,  the  most  rudi- 
mcDtarv  parts  of  the  vertebral  column.  In  each 
of  the  first  three  segments  may  be  traced  a  rudi- 
mentary body,  articular  and  transverse  processes ; 
the  last  piece  (sometimes  the  thiid)  being  merely 
a  rudimentary  nadulo  of  hone,  without  distinct 
processes.  All  the  segments  are  deslitutc  of  lami- 
njB  an<l  sj>inoUH  processes;  and,  consequently,  of 
spinal  canal,  and  intervertebral  foramina.  Tlie  first 
segment  is  the  largest,  resembles  the  lowermost 
sacr.al  vertebra,  mul  often  exista  as  a  separate  piece; 
tht;  likst  three,  diminishing  in  size  from  above  down- 
wards, are  usually  blended  together  so  as  to  form 
a  single  bone.  The  gradual  diminution  in  tho 
size  of  the  pieces  gives  this  bono  a  triangular 
form,  articulating  by  its  base  with  the  end  of  tho 
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sacrnm.  Tt  presents  for  cxaminntion  nn  witerior  and  posterior  surface,  two  borders, 
a  bajM',  and  an  apex,  Tliu  anlerior  surface  is  sligUuy  concave,  and  marked  nvith 
three  transverse  grooves,  indieating  the  points  of  junction  of  the  diflbrcnt  pieces. 
It  liflfl  attached  to  it  the  anterior  saoro-eoccygcal  ligaineut,  the  levator  ani  muscle, 
aad  supports  the  lower  end  of  the  rectum.  The  jx^aterior  surface  is  convex, 
marked  bv  transverse  grooves  simihir  to  those  "i  the  anterior  surface;  and  presents 
on  eacli  side  a  linear  row  of  tubercles,  the  rudimentarv  articular  processes*  of  the 
coccygeal  vertebraj.  Of  these,  the  superior  pair  arc  very  large ;  and  arc  called 
the  cortvta  of  (he  coccyx;  thoy  project  upwardk,  and  articulate  with  the  comiia  of 
the  sacrum,  the  junction  butween  these  two  bfjnes  cfjniplcting  the  fifth  Httcral 
foramen  for  the  transmission  of  the  posterior  branch  of  the  6fth  sacral  nerve. 
The  lateral  borders  are  thin,  and  present  a  scries  of  small  emiueuccs,  which  re* 
present  the  transverse  proccascs  of  tlie  coccygeal  vertebra).  Of  these,  the  first  on 
each  side  is  of  large  sixc,  tiutteiivd  from  l»cfbre  backwanls;  and  oltcn  ascends  to 
join  the  lower  part  of  tlie  thin  hitt'ral  wlge  of  the  sacrum,  thus  conijilcliiig  the 
firth  sacral  foramen:  the  others  diminish  in  size  from  above  downwards,  and  are 
oft^jn  wantiuff.  The  bt>rderfl  of  the  coccyx  are  na^  ■•  w,  and  give  attachment  on 
each  side  to  the  sacro-sciatic  ligaments  and  Coccygeus  muscle.  The  Imse  ])rcscnts 
an  oval  surface  for  articulation  with  the  sacrum.  The  npcx  is  rounded,  imd  has 
attached  to  it  the  tendon  of  the  external  Sphincter  muscle.  It  is  occasionally 
bifid,  and  sometimes  deflected  to  one  or  other  side. 

Developmenl.  The  coccyx  is  developed  by  fonr  centres,  one  for  each  piece. 
Occasionally,  one  of  the  first  three  pieces  of  thw  bone  is  developed  by  two  centres, 
placed  side  by  side.  The  oasific  nuclei  make  their  appeunmco  in  the  following 
order:  in  the  first  st^umtjut.  at  birth;  in  the  second  jiicce,  n\  from  five  to  ten  years; 
in  the  third,  from  ten  to  fifteen  years;  in  the  fourth,  from  firt^icu  to  twenty  years. 
As  age  advances,  these  various  segments  become  uniteil  in  the  following  order: 
the  firi>t  two  pitjces  join;  then  the  third  and  fourtb;  and,  la.stlv,  the  bone  is  com- 
pleted by  the  union  of  the  second  and  third.  At  a  late  period  of  life,  especially 
in  female?,  the  coccyx  become.s  joined  to  the  end  of  the  sacrum. 

ArU'cuiitfion.  Witli  the  sacrum. 

AtUtchnumt  if  Masclcn,'  On  either  side,  the  Coccygeus;  behind,  the  Gluteus 
maximuji;  at  its  ape.v,  the  Sphincter  ani;  and  in  fronts  the  Levator  ani. 

Op  tub  Spixe  ix  geneiial. 

The  spinal  column,  formed  by  the  junction  of  the  vertebra,  is  situated  in  the 
median  line,  at  the  posterior  part  of  the  trunk  :  its  average  length  is  alxjut  two 
feet  two  or  three  inche^i;  the  lumbar  region  coutributing  sevca  parts  of  that 
lengtli,  tlie  dorsal  eleven,  and  the  cervical  five. 

Viewetl  in  front,  it  presents  two  pyramids  joined  together  at  their  bases,  the 
tipper  one  being  formed  by  all  the  vertebra;  from  the  second  cervical  to  tlie  last 
lumbar;  the  hiwer  one  hy  the  saeruni,  and  coccyx.  Viewed  somewhat  morech)sely, 
the  upjiermost  pyramid  is  seen  to  be  Ibrmcd  of  three  smaller  pyramids.  Of  theae, 
the  mtxsL  sujienor  one  consists  of  the  six  lower  cervical  vertebra);  its  apex  being 
formed  by  the  axis  or  second  cervical ;  its  base,  by  the  firist  dorsal.  The  second 
pyramid,  which  is  inverted,  is  formed  by  the  four  upper  dorsal  vertebras,  the  base 
being  at  the  first  dur^d,  the  smaller  end  at  the  fourth.  The  third  pyramid  com- 
rooDcea  at  the  fourth  dorsal,  and  griidually  increases  in  size  to  the  fifth  lunjbar. 

Viewed  laterally  (fig.  21).  the  spinal  column  presents  several  curvtsi,  wiiich 
©orrcsjHjnd  to  tlie  dift'ereat  regions  of  the  column,  and  are  called  cervical,  thraal, 
lumbar,  ami  pelvic.  The  crryjVar  curve  commences  at  the  apex  of  the  odontoid 
proces.«.  and  terminates  at  the  middle  of  the  .setioud  donud  vertebra;  it  is  convex 
m  frunt,  but  the  least  marked  of  all  the  curves.  The  dorsal  curvature,  which  is 
concavo  forwards,  comuienees  at  the  middle  of  the  second,  and  terminates  at  the 
midille  of  the  twelllh  dorsal,  its  most  jjruiuinent  pnint  Iwhind  corresponds  to 
the  bfjdy  of  the  seventh  or  eighth  vertebra.  The  lumlxi r  cnrve  commences  at  the 
middle  of  the  lost  dorsal,  and  terminates  at  the  sac ro- vertebral  angle   It  is  convex 
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Pig,  21.— Lat«na  Vww  of  Spint. 
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anteriorly;  the  convexity  of  the  lower 
tliree  vertebraa  l>eiug  much  greater  thim 
tliat  of  tbe  upper  ones.  The  iytlx:k  curve 
commences  ut  the  sacro-vertcbnil  articula- 
tion, nud  terminates  at  the  point  of  the 
coccyx.  It  \a  concave  posteriorly.  Tljese 
curves  arc  partly  due  to  the  shape  of  the 
bofliea  of  the  vertcbrro,  and  partly  to  the 
intervertebral  substiinces,  as  will  be  ex- 
plained in  tlie  Ariicx(.\aim\s  of  fJte  Sjnne. 

Tbe  lupine  has  alsf^  a  i>liglit  lateral 
curvature,  the  convexity  of  which  is  di- 
rected toward  the  right  side.  This  is 
most  probably  produced,  as  Bicbal  first 
explained,  from  the  eflbct  of  muscular 
action:  most  persons  using  the  riplit  arm 
in  preference  to  the  left,  efipecially  in 
making  long-continued  efibrts,  when  tbe 
bofly  ia  curved  to  the  right  side.  In 
support  of  tbis  explanation,  it  has  been 
found,  b}'  Beclard,  that  in  one  or  two  in- 
dividnals  who  were  left-handed,  tbe  lateral 
curvature  was  dircctctl  to  the  Icfl  side. 

The  spinal  column  presents  for  exami- 
nation an  anterior,  a  posterior,  and  two 
lateral  surfaces;  a  base,  summit,  and  ver- 
tebral canal. 

The  atUtrior  sur/rue  presents  the  bodies 
of  the  vertebrio  st^parated  in  the  recent  state 
by  the  intervertebral  disks.  The  bodies 
arc  broad  in  the  cervical  region,  narrow 
in  the  upper  ^wirt  ef  the  dorsal,  and  broadest 
in  the  lunilaar  region.  The  whole  of  this 
Burlaee  is  convex  transversely,  concave  from 
above  downwards  in  the  dorsal  region,  and 
convex  in  the  same  direction  in  tbe  cervical 
and  lumbar  regions. 

The  jtry-iferior  surface  presents  in  the 
median  line  the  spinous  process<"s.  These 
are  short,  horizontal,  with  bifid  extremi- 
ties in  the  cervical  region.  In  the  dorsal 
region,  they  are  tlirecttxi  obliquely  above, 
assume  almost  a  vertical  direction  in  the 
middle,  and  arc  horizontal,  like  tho  spinea 
of  the  lumbar  vertcbrie,  below.  They 
are  se|>arate4  by  considerable  intervals  in 
the  loius,  by  narrower  intervals  in  the 
neck,  and  are  closely  approximated  in 
the  middle  of  the  dor.snl  region.  Oo- 
casionallv  one  of  these  processes  deviates 
a  little  from  the  median  line,  a  fact  to 
l>e  rcmcmlxired,  a.s  irrefrularities  of  this 
stirt  are  atti^ndant  on  fracturt's  or  dis- 
placements of  the  spine.  On  either  side  of 
tbe  spinous  processes,  extending  tho  whole 
length  of  the  column,  is  tbe  vertebral 
groove,  fonned  by  the  lauiimu  in  tho  cer- 
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vical  and  lumbar  regions,  wliere  it  is  aballow,  and  by  the  laminso  and  transverae 
prooeaaes  in  the  dorsal  region,  where  it  is  deep  and  broad.  In  the  recent  biate, 
these  grooves  lixlge  the  deep  imwcles  of  tlie  hiuik.  External  jo  the  vertebral 
{^roorea  are  tlie  articular  proccssea,  and  still  more  externally  the  transverse  pro- 
cesaes.  Tu  the  dorsal  region,  the  latter  pnM'e.ssejsstJiiul  baekwanU,  on  n  place  eon- 
sidcrably  posterior  to  the  same  processes  iu  the  cervical  and  lumbar  rugluriri.  la 
the  cervical  region,  the  transverse  pnxxssea  are  placed  in  front  of  the  artieidar 
ppocciiseK,  and  between  the  intervertebral  foramina.  In  the  lumbar,  they  are  placed 
also  in  front  of  the  articular  process,  but  behind  the  intervertebral  foramina.  In 
the  dorsal  region,  they  are  posterior  both  to  the  articular  proceaaefi  and  foramina. 
-  The  iaieral  surfaces  are  separated  from  the  posterior  by  the  articular  proceaaea 
in  the  eervicml  ami  lumbar  regions,  and  by  the  transverse  processes  in  the  dor^ial. 
ThcKO  iiurfa<:es  present  iu  front  the  sides  of  the  borliea  of  the  vertebnp.  marked  in 
the  dorsal  region  by  the  facets  for  articulation  with  the  heads  of  the  ribs.  More 
posl*;riorly  arc  the  intervertebral  foramina,  formed  by  the  juxtaposition  of  the  inter- 
vertebral notches,  oval  in  shape,  smallest  in  the  cervical  and  upper  purt  of  the  dorsid 
regions,  and  gradually  increasing  in  size  to  the  last  lumbar.  They  are  situated 
between  the  transverse  processes  in  the  neck,  and  in  front  of  them  in  the  back  and 
loins,  and  transmit  the  spinal  nerves.  The  hose  of  the  vertebral  column  is  formed 
by  the  under  surface  of  the  limly  of  the  fifth  limd)ar  vertebra;  imd  the  summit  by 
the  upper  surface  of  the  atlas.  The  verttbral  cattal  follows  the  differeut  curves 
of  the  Kpine ;  it  is  largest  in  those  regions  in  which  the  spine  <*njoys  the  greatest 
freerlom  of  movement,  ils  in  the  neck  and  loins,  where  it  is  wide  and  triangular; 
and  narrow  and  roxinded  in  the  back,  where  motion  is  more  limited* 


THE  SKULL. 

The  Skull,  or  superior  expansion  of  the  vertebral  column,  is  composed  of  f(»ur 
vertebne,  the  elementary  parts  of  which  are  sjwciftlly  mo<lified  in  form  and  size, 
and  almost  immovablv  connected,  for  the  reception  of  the  brain,  and  special 
organs  of  the  seiises.  'These  vcrtebrte  are  the  occipital,  parietal,  frontal,  and  nasal. 
Dt^riptivo  anatomists,  however,  divide  the  skuU  into  two  parts,  the  Cranium  and 
the  Face.  The  Cranium  (»(>«»«(,  a  helmet)  ia  comjtoscd  of  eigfit  bones:  viz.,  the 
occipital,  two  parietal,  frontal,  ttco  lenifxtral,  sphtnoid,  and  ethmoid.  The  iaco  is 
oomposed  oi  fourteen  bones:  viz.,  the  /uvt  nasal,  ttvo  superior  maxUlartj,  ttro  lachry- 
mal, two  nuilar,  tu-n  palate,  tfi)o  inferior  turbinated,  vomer,  inferior  vmrillary.  Tlie 
Oisicula  audit&s,  the  Udfi,  and  Wormian  lows,  arc  not  included  in  this  enumeration. 

Occipital. 

Two  Parietal, 

Cranium,  8  bones.      (     Z^^'^'^n}'  i 

^     Two  Temporal. 

Sphenoid. 

Ethmoid. 


Face,  14  bones. 


SkuUf  22  bones.    {  j     Two  Nasal. 

Two  Superior  Maxillary. 

Two  Lachrymal. 

Two  Malar. 

Two  Palate. 

Two  Inferior  Turbinated. 

Vomer. 

Inferior  Maxillary. 

BONKS  OF  THE  CRANIUM. 

The  Occipital  Bonk. 

The  Occipital  Bone  (lig.  22)  is  situated  Ht  the  back  part  and  base  of  the  cranium, 
is  irajjezoid  in  form,  curvetl  iijion  itself,  and  presents  fur  examination  two  sur- 
iaoes,  four  bonlers,  and  Jbur  angles. 
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The  External  Surface  is  convex.  Midway  botween  tlio  summit  of  tlic  bono 
and  the  posterior  margin  of  the  foramen  fiiagmim  ia  a  proiaineut  tubercle,  tha 
external  occipital  prolulwruiioc,  for  the  attachment  of  tho  Ligaintiiitum  nucha;;  and 
desctnnling  from  it>  as  far  as  the  foramen,  a  vertical  ritlge,  the  external  ooelpitat 
crest.  This  tubercle  and  crest  vary  in  prominence  in  ditlercat  skulls.  Passing 
outwardfi  from  the  occipital  protuberauce  on  each  side  are  two  semicircular  ridgCM, 
the  superior  curved  lines ;  and  running  parallel  with  these  from  the  middle  of  the 
crest,  are  the  two  inferior  curved  liue^.  The  Buriacc  of  the  bone  above  the  6Uj)c- 
rior  curved  lines  is  smooth  on  each  side,  and  in  the  reoeat  state  is  covered  by  the 
Otx'ipit-o-f'routalis  inudcle,  whilst  the  ridges,  as  well  as  the  surface  of  the  bono 
between  them,,  eei'V©  for  the  attachment  of  uumoroua   muscles.     The  superior 

ri£.  22.— OccipUal  Drtm'.    Ootw  Surface. 
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curved  line  gives  attachment  internally  t<j  the  Trapezius,  externally  to  the  Occi- 
pito-fi-on talis,  and  Sterno.clcido-ma-stoid,  to  the  extent  shown  in  the  figure.  The 
depressions  between  the  curvcfl  lines  to  the  Oiinplexu.s  internally,  the  Spleniua 
cu]>itis  and  Obliquus  sujierior  externally.  The  inferior  curved  line,  and  the 
deprci-sioiis  Ix-low  it,  afford  insertion  to  the  Rectus  capitis  posticus,  major  and  mini)r. 
The  foramen  V}agnnm  '\^  a  large  oval  aperture,  its  long  diameter  extending 
from  l^efore  backwartK  It  transmits  the  spinal  cord  and  its  membranes,  the 
spinal  accessory  nerves,  and  the  vertebral  arteries.  Its  back  part  is  wide  for  the 
transmission  of  the  cord,  and  the  corresponding  margin  rovigb  for  the  attachment 
of  the  dura  mater  inclosing  it;  the  forepart  is  narrower,  being  eneroaclicd  uj)on 
by  the  condyhrs;  it  has  i>rojceting  towards  it  from  below  the  odontoid  process, 
and  \\jA  margins  are  smooth  and  bevelled  internally  to  support  the  medulla 
oblmigata.  On  each  side  of  the  foramen  magnum  are  tiio  condyles  for  articulation 
with  the  atlas;  thoy  are  etmvex,  oblong  or  reniform  in  shnpe,  and  directed  down- 
irards  and  outwa^ls;  they  converge  in  front,  and  encroach  slightly  uiwn  the 
onicrior  segmeui  of  the  foramcu.    On  the  inner  border  of  each  condyle  a  a  rough  i 
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tubercle  for  the  attachment  of  the  ligaments  (check)  which  connect  this  bone  with 
the  odontoid  process  of  the  axi» ;  wmlst  external  to  them  is  a  rough  tubercular 
j>romineiice,  the  transverse  or  jugular  process  (the  representative  of  the  trans- 
verse process  of  a  vertebra),  channelled  in  front  by  u  deep  notch,  which  forms 
pan  of  the  jugular  foramen.  The  under  surface  of  this  process  afibrds  attach- 
ment CO  the  Ifpoctus  capitis  lateralis;  its  up]>or  or  cerebral  surface  presents  a  deep 
groove,  which  lodges  part  of  the  lateral  sinus,  whilst  ita  prominent  extremity  ia 
marked  by  a  quadrilateral  rough  surface,  covered  with  cartilage  in  the  fresh  istatc. 
and  articulating  with  a  similar  surface  on  the  petrous  portion  of  the  temporal 
bone.  On  the  outer  side  of  each  eondylo,  near  its  fore))art,  is  a  foramen,  the 
anterior  condyloid  ;  it  is  directed  downwards,  outwards,  and  forwards,  and  trans- 
mits* the  hypoglossal  nerve.  This  foramen  is  sometimes  double.  Behind  cach- 
condyle  is  a  foAsa,'  perforated  at  the  bottom  by  a  foramen,  the  posterior  condyloid, 
for  the  tramtmis«i<m  of  a  vein  to  the  lateral  sinus.  In  fi-out  of  the  foramen 
magnum  is  a  strong  quadrilateral  plate  of  l)onc,  the  basilar  process,  wider  behind 
than  in  front;  its  untier  surface,  which  is  rough,  jiresenting  in  the  mcilian  line  a 
tubercular  ridge,  the  pharyngeal  spine,  for  the  attaclinient  of  the  tendinous  raphe 
and  Superior  constrictor  of  the  pharynx ;  and  on  each  sitle  of  it  are  rough  depressions 
for  the  attachment  of  the  Beetus  uapitis  anticus  major,  and  Kectus  capitis  minor. 

Fig.  23.— OocJpitAl  Bone:  lunar  Surface. 
Sufien'ttf  Atifflr 


-Z--^    •#« 


tr. 


^^ 


.\* 


c«' 


LV 


-trf^ 


»i' 


1   *'• 


\» 


Va' 


Afag  i 


f»rV»*JjimiJJ 


^ 


V 


^--C 


.^. 


tnjwricr  A-n^^ 


sit 


The  Iniemal  or  (knhml  Surface  (fig.  23)  is  deeply  concave.    The  posterior 

<  Tliia  fogsn  piTAHitii  tnnny  vanRltans  m  »\xfi.  It  ii«  oKanlly  fihallow,  and  the  foramPii  i^inall ; 
o«:cft*i<>»ally  wnnling.  on  one.  or  tmth  BJd^^s.  Somdiiuos  iM.th  fossa  anil  foramen  are  large,  but 
coofinnl  to  uae  side  only;  more  nirclj,  the  fossa  and  foramen  are  very  targe  on  botb  sidtis. 
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or  occipital  jv^rt  is  divitled  by  a  crucial  ridge  into  four  fossie.  The  two  superior, 
the  smaller,  receive  the  postorior  lobes  of  tlie  cerebrum.  nnH  present  slight  emi- 
nences and  depressions  corresponding  to  Ihcir  convolutions.  The  two  inferior, 
which  receive  the  lat-eral  lobes  of  the  cerebellum,  aro  larger  tlian  the  former,  and 
comparatively  smooth ;  both  are  marked  by  slight  grooves  for  the  lodgment  of 
arteries.  At  the  point  of  meeting  of  the  four  divisionK  of  the  crucial  ridpc  is  an 
eminence,  the  internal  occipital  protul)eraiice.  It  nearly  correa|)Oud«  to  that  on 
the  outer  surface,  and  is  perforated  by  one  or  more  large  vascular  foramina. 
From  this  eminence,  the  superior  division  of  the  crucial  ridpe  runs  upwards  to 
the  superior  angle  of  the  bone ;  it  presents  occasionally  a  deep  groove  for  the 
superior  longitudinal  sinus,  the  margins  of  which  give  attachment  to  the  falx 
cerebri.  The  inferior  division,  the  iiii^rnal  occipit;il  crest,  rums  to  the  po.sterior 
margin  of  the  foramen  magnum,  on  the  e<lge  of  which  it  becomes  gradually  lost: 
this  ritlge,  which  is  bifiu'catcd  below,  ecrves  for  the  attachment  of  the  liilx  cere- 
belli.  The  transverse  grooves  pass  outwards  to  the  lateral  angles;  they  are 
deeply  channelled,  for  the  lodgment  of  the  lateral  sinuses,  their  prominent  margins 
aftbrtliug  attachment  to  the  t<mtorinm  c<*rel)«lli.'  At  the  ]>oint  of  metaling  of  these 
grooves  is  a  depres*;icm,  the  "Torcular  Ilerophili,"'  placed  a  little  to  one  or  the 
other  side  of  the  internal  occipital  protuberance.  More  anteriorly  is  the  foramen 
magnum,  and  on  each  side  of  it,  but  nearer  its  anterior  than  its  posterior  part, 
the  internal  openings  of  the  anterior  condyloid  foramina;  the  internal  openings 
of  the  posterior  condyloid  foramina  being  a  little  external  and  posterior  to  them, 
protected  by  a  small  arch  of  bone.  In  front  of  the  foramen  magnum  is  the  basilar 
process,  presenting  a  shallow  depression,  the  basilar  groove,  which  elopes  from 
behind,  upwards  and  forwards,  and  supports  the  medulla  oblongata;  mid  on  each 
side  of  the  basilar  process  is  a  narrow  cuanuel,  which,  wheu  united  witli  a  similar 
channel  on  the  petrous  portion  of  the  temporal  bone,  forms  a  groove,  which  lodges 
the  inferior  petro.sal  sinus. 

Anfjh:s.  The  superior  angle  is  received  into  the  interval  between  the  posterior 
superior  angles  of  the  two  parietal  biuics;  it  corresponds  with  that  juirt  of  the 
skull  in  the  fwtus  which  i.s  called  the  posterior  fontamlle.  The  in/erior  angle  is 
represented  by  the  square-shaped  surface  of  the  basilar  process.  At  an  early 
period  of  life,  a  layer  of  cartilage  separates  this  part  of  the  bone  from  the  sphenoid ; 
bat  in  the  adult,  the  union  between  them  is  osseous.  The  lateral  angles  correspond 
to  the  <nitcr  emls  of  the  transverse  grooves,  and  arc  received  into  the  interval 
between  the  posterior  inferior  angles  of  the  parietal  and  the  mastoid  portion  of 
the  temporal. 

BordiT.f.  The  superior  extends  on  each  side  from  the  superior  to  the  lateral 
angle,  is  deeply  serrated  for  articulation  with  the  ]inrietal  bone,  and  forms  by 
this  union  the  lambdoid  suture.  The  inferior  border  extends  from  the  lateral  to 
the  inferior  angle;  its  upyver  half  is  rough,  and  articulates  ■nnth  the  mastoid  por- 
tion of  the  temporal,  forming  the  maato- occipital  suture:  the  inferior  half  articu- 
lates with  the  petrous  portion  of  the  temporal,  forming  the  petro-occipital  suture : 
these  two  portious  are  separated  from  one  another  by  the  jugular  process.  In 
front  of  this  process  ia  a  deep  notch,  which,  with  a  similar  one  on  the  petrous 
portion  of  the  temporal,  forms  the  foramen  lacerum  posterius.  This  notch  is 
occasionally  subdivided  into  two  parts  by  a  small  process  of  bone,  and  presents  an 
aperture  at  its  upper  part,  the  internal  opening  of  the  posterior  condyloid  foramen. 

Stmctnrf,,  The  occipital  bone  consists  of  two  compact  lamina!,  called  the  fiiiter 
and  inner  tables,  having  between  them  the  diploic  tissue ;  this  bone  is  e.«pecially 


*  UsTiallT  one  of  the  transrc ree  prooves  is  deeper  nnil  brooder  than  the  other :  this  sorms  in 
nearly  fqual  proportion  on  the  two  iiiilef«;  occjujiooully  I'dh  grooves  Bre  of  equul  ilepth  and 
lireaihh,  (ir  Imtb  tMiually  inilislinrt.  The  lirouder  of  the  two  truiisvente  griiovcR  18  nenrly  olwajTB 
eontinuoua  with  the  vertical  prouve  for  the  superior  longiludiiiftl  sioas,  and  ocoapiea  tlie  corrfr 
spomling  FiOe  uf  ibf  median  line. 

*  llic  columoB  of  blood  coming  ia  different  directions  were  supposed  to  be  pressed  together  at 
this  point 
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thick,  at  the  ridges,  protuberances,  condrleR.  and  anterior  part  of  the  basiLir 
process;  whilst  ut  the  Ixittom  of  the  fossie,  especially  the  inferior,  it  is  thin,  semi* 
tmnspareut,  aud  detitilute  of  diploe. 

UevvhpntetU  {fig.  24).   The  occipital  bone  has /our  centres  of  dcvclopiacnt ; 
one  for  the  posterior  or  (X'ci- 

Fig.  24.— Development  of  OccipiUl  Bone. 
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pitai  part,  which  is  formcl  in 
membrane ;  one;  for  the  busilur 
]K)rtion ;  and  one  for  each 
condyloid  portion,  which  ore 
formed  in  cartilage. 

The  centre  for  the  occipi- 
tal portion  appt'^ra  alx»ut  the 
tenth  week  of  fcetal  life;  and 
consist?,  according  to  Bhmdin 
and  Cruveilbicr,  of  a  small 
oblong  plate  which  appears 
in  the  situation  of  the  occi- 
pital protuberance.'  The 
condyloid  portions  then 
ossify,  and  latitly  the  basilar 
portion.  At  birth,  the  bone 
conaiala  of  four  parts,  separate  from  one  another,  the  occipital  portion  being  tis-surcd 
in  the  diroctiun  aV>ove  indicated.  At  about  the  fourth  ywir.  the  oceipit;d  aud  the 
two  conilyloid  pieces  join ;  and  about  the  sixth  year  the  bone  coilslsIs  ol'  a  single 
piece.  At  a  later  period  between  the  eighteenth  and  twenty-fifth  yeara,  the 
oocipital  and  sphenoid  become  united,  forming  a  single  bone. 

Articulatiorut.  With  six  bones;  two  parietal,  two  temporal,  sphenoid,  and  alias. 

AUachm^nt  of  Mrtscks.  To  the  sujwrior  curved  line  are  attached  the  Occipito- 
frontalis,  Trajwzins,  and  Sterno-cleido-mastoid.  To  the  spaec  between  the  eur^'cd 
lined,  the  Comploxu.'t,  Splenius  cai>itis,  and  Oblinuus  su|K;rior;  t<>  the  inferior 
curved  line,  and  the  space  between  it  and  the  ioramen  magnum,  the  Rectus 
posticus  major  and  minor;  to  the  transverse  process,  the  liectus  lateralis;  and  to 
the  basilar  process,  the  Kecti  antici  majores  and  minorcs,  and  Superior  Constrictor 
of  the  pharynx. 

The  Parietal  Boxes. 

The  PariHal  Bones  (^paries,  a  wall)  form  by  their  union  the  sides  and  roof  of 
the  skull;  each  bone  is  of  an  irregular  qua<lrilateral  form,  and  presents  for  ex- 
amination two  surfaces,  four  bonlers  and  four  angles. 

Sur/atxs,  The  external  surface  (fig.  20)  is  wmvcx,  smixith,  and  marked  about 
its  centre  by  an  eminence^  called  the  parietal  eminence,  which  indicates  the  point 
wliere  os^^ification  commenced.  Cros-sing  the  centre  of  the  Ijone  in  im  arched 
direction  is  a  curved  ridge,  the  temporal  ridge,  for  the  attachment  of  the  temporal 
iadcia.  Above  thi.n  ridge,  the  surface  of  the  bone  is  rough  aud  porous,  and  covered 
by  the  aponeurosis  of  the  Occipito-frontidis;  l>elow  it  the  Ixjne  is  smooth,  forms 
part  of  the  temporal  fossa,  and  affords  attachment  to  the  Temporal  muscle.  At 
the  back  part  of  the  superior  border,  close  to  the  sagittal  suture,  is  a  small 
foramen,  the  parietal  foramen,  which  transmits  a  vein  to  the  superior  longitudinal 
sinus.     Its  existence  is  not  constant,  and  its  size  varies  considerably. 

The  internal  surfacf,  (fig.  26),  conclave,  pre.'Hjnte  emineucen  and  deprcssiooa  for 
lodging  the  convolutions  of  the  cerebrum,  and  numerous  furrows  for  the  ramifica- 
tions of  the  meningeal  arteries;  the  latter  run  upwards  and  backwards  from  tho 

'  H^liinl  rnnMi(lMr8  litis  se^mont  tn  have  four  rcntros  of  oMiBcalinn.  airaap'ccl  ia  pairs.  Iwo 
«hov<r,  »[)•)  two  hclow  the  eurved  linra,  nnil  Mrcki'l  dfM.Tibt'fl  cipht.  four  of  which  i-urn-pponil  ia 
«tu«tion  with  those  ubovc  descrihcti;  of  tho  other  four,  two  arc  plwfO  in  joxta-pi>fitK>a,  fti  ilic 
upper  iiogic  of  the  bone,  aad  lli«  ivoiaining  two,  oav  ul  each  side,  iu  tlio  lateral  ang-Ies. 
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anterior  inferior  angle,  and  from  the  central  And  posterior  part  of  tbe  lower 
border  of  tbe  boue.  Along  tbo  upper  margin  is  ptirl  of  a  shallow  groove,  whicli, 
■when  joined  to  the  opposite  pUirietal,  forms  a  channel  for  tlie  Buperior  longitudinal 
sinus,  the  olevat^d  edges  of  which  aftbrd  attachment  to  the  falx  ocrcbri.  Near 
the  groove  are  seen  several  depressions;  they  lodge  the  Pacchionian  bodies. 
The  internal  opening  of  the  parietal  foramen  is  also  seen  when  that  aperture 
exists. 

Fig.  25.— Left  F&ri«tal  Bod«  :  Extenisl  Surface. 
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Bordrrs.  Tlie  superior,  the  longest  and  thickest  is  dentated  to  articulate  with 
\Xa  fellow  of  the  opposite  side,  forming  the  sagittal  suture.  The  inferior  is 
divided  into  three  parts ;  of  the.se,  tbe  anterior  i.s  thin  and  pointed,  bevelled  at  the 
expense  of  the  outer  surface,  and  overlapped  by  the  tij>  of  the  great  wing  of  the 
Bphenoid;  the  middle  portion  is  archea,  bevelled  at  the  expense  of  the  outer 
surface,  and  ovcrlap])ed  by  the  ajuamou.s  jiortion  of  the  temporal;  the  posterior 
portion  being  thick  and  serrated  lur  artieulatiua  with  the  mastoid  portion  of  tbe 
temporal.  The  anterior  bord>^r,  deeply  serrated,  is  bevelled  at  the  expense  of  the 
outer  surface  above,  and  of  the  inner  below ;  it  articulates  with  the  frontal  bone, 
forming  the  coronal  suture.  The  pmta-ior  border,  deeply  denticulated,  articulates 
with  the  (K^eipital,  forming  tlie  lambdoid  suture. 

Anrjks.  The  (tritrrior  fitijifrior,  thin  and  jiointed,  corresponds  with  that  ]M>rtion 
of  the  skull  which  in  the  foetus  is  membranous,  and  i.s  called  the  anhTior  fon- 
Uanelle.  The  anterior  inferior  anyk  is  thin  and  lengthened,  being  received  in  the 
inlcrval  between  the  great  wing  of  tbe  sphenoid  and  the  frontal.  Tls  inner 
surface  is  marVcd  by  a  deep  groove,  sometimes  a  canal,  for  the  anterior  branch  of 
the  middle  meningeal  artery.  The  posterior  supt^ior  frTjy?^  corresponds  with  the 
junction  of  the  sagittal  and  lambdoid  sutures.  In  the  i'tetus  this  part  of  the  akuU 
is  membranous  and   is   called   the  posterior  fontanelle.     The  jjottterior   inferior 
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an>jU  articulates  with  the  mastoid  portion  of  the  temporal  bone,  and  generally 
presents  on  its  inner  surlacc  a  broad  shallow  groove  for  lodging  part  of  the  lateral 

DevelopmmL  The  parietal  bone  is  formed  in  membrane,  being  dovolopod  by 
L^OM  centre,  which  corresponds  with  the  parietal  eminence,  and  makes  its  first 
l^pearanoe  about  the  tiflh  ur  sixth  week  of  fwtal  life.     Ossiiication  gradually 

Pig.  26.— Left  PurieUl  Bone;  Internal  Butdicr. 
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extends  from  the  centre  to  the  circumference  of  the  bone,  the  angles  are  conse- 
quently the  parts  last  formed,  and  it  is  in  their  situation,  that  the  iontanellea  exist, 
previous  to  the  completion  of  the  growth  of  tl»o  bone. 

Artt'culaiions.  With  live  bones;  the  o|)po.site  parietal,  the  occipital,  frontal, 
temporal,  and  sphenoid. 

AtiachmerU  0/  Muscles,  To  one  only,  the  Temporal. 


Ths  FnoxTAL  Bone. 

This  bone,  which  raiembles  a  cookle*shell  in  f<jrm.  consisii  of  two  portions — 
a  trrlical  or  froiit'tl  portion,  situated  at  the  anterior  part  of  the  cranium,  funning 

^thu  forehead  ;  and  a  horizontal  or  orhito-nasal  portion,  which  enters  into  the  fonna- 

'tion  of  the  ri»of  of  the  nrliits  and  nose. 

Vertical  Portif}n.  Krternal  Sfirface  (fig.  27).  In  the  median  line,  traversing 
the  l)one  from  the  upper  to  its  lower  part^  is  occasionally  seen  a  slightly  elevated 
ridge,  and  in  young  subjects  a  suture,  which  represeuta  the  point  of  union  of  tho 
two  lateral  halves  of  which  the  bone  consists  at  an  early  period  of  life;  in  the 
adult,  this  suture  usually  dLs;i[i|Hyirs,  excepting  Wlow.  Oa  either  sidi)  of  this 
{tidge,  a  little  below  tho  centre  of  the  bone,  is  a  rounded  ciniuence,  the  frontal 

reminenee.     These  emincinKJs  vary  in  size  in  different  individuals,  and  are  occa- 
aionally  unsymmctrical  in  the  same  subject.     They  are  espgeially  pronjinent  in 
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cases  of  well-marked  cerebral  developnient.  The  wliole  surface  of  the  bone  above 
tliis  part  is  smooth,  imd  covered  by  the  aponeurosis  of  the  OccipUo-IrcDtalis 
muscle.  Below  the  fi*ontal  emiueiice,  and  scparjited  from  it  by  a  slight  groove,  is 
the  superciliary  ridge,  broad  internally  where  it  is  continuous  with  the  Basal 
eminence,  but  less  distinct  as  it  archea  outwartta.  These  ridges  are  caused  by  the 
projection  outwards  of  the  frontal  sinuses.  Beneath  the  superciliary  ridge  is  the 
supra-orbital  arch,  a  curved  and  prominent  margin,  which  forms  the  upjier 
boundary  of  the  orbit,  and  separates  the  vertical  from  the  horizontal  portion  of 
the  bone.  Tim  ontur  part  of  the  arch  is  sharp  and  prominent,  aflbnling  to  the 
eye,  in  that  aituaiiou,  considerable  protection  from  injury ;  the  inner  part  is  less 
promiucut     At  the  inner  third  of  this  arch  ia  a  notch,  sometimes  converted  into 

Fig.  27.— Frontal  Dene :  Outer  SnrtMW. 
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a  foramen  by  a  bony  process  or  Ugiunent,  and  called  the  supraorbital  notch  or 
foramen.  It  transmits  the  5U])raurbital  artery,  veins,  and  nerve.  A  small 
aperture  is  seen  in  the  upper  part  i)f  the  notch,  which  transmits  a  vein  from  the 
diploe  to  join  the  ophthalmic  vein.  The  supra-orbital  arch  terminates  exicmally 
in  the  external  angular  process,  and  internally  in  the  interal  angular  process. 
The  external  angular  proce.'is  is  stronjr,  prominent,  and  articulates  with  the  malar 
bone:  running  upwards  and  backwards  from  it  is  a  sharp  curved  crest,  the  tem- 
poral ridge,  for  the  attachnicut  of  the  temporal  &scia ;  and  beneath  it  a  slight 
concavity,  that  forms  the  anterior  part  of  the  temporal  fossa,  and  gives  origin  ti> 
the  Tem^wrnl  muscle.  The  internal  angular  processes  are  less  marked  than  the 
external,  and  articulate  with  the  lachryuiai  bones.  Between  the  two  is  a  rough, 
uneven  interval,  the  nasal  notcfiy  which  articulates  in  the  middle  line  with  the 
nasal,  and  ou  either  side  with  tlic  na.siil  process  of  the  superior  maxillary  bone. 
The  notch  is  contiguous  below,  with  a  long  pointed  process,  the  nasal  spint. 
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Vcrlicnl  Portion.  Internal  Snr/ace  (6g.  28).  Along  tlic  miJillc  lino  is  ft  vertical 
groove,  tlie  edges  of  whicb  uuite  below  to  form  a  ridge,  the  frontal  crcet;  tUe 
groove  lodges  the  superior  longitudinal  sinus,  whilst  its  edges  atYord  attachment 
to  Uie  falx  corobri  The  crest  temiinotos  below  at  a  small  opening,  the  foramen 
ci£cum,  which  is  generally  completed  behind  tho  ethmoid.  This  foramen  varies 
in  sixc  in  difterent  subjects,  is  usu:d]y  partially,  or  c*>mpletely,  im|jcrvious,  lodges 
n  proce.NS  of  the  falx  cerebri,  and.  when  oi>cn,  transmits  a  vein  from  the  liuiug 
membrane  uf  the  nose  to  the  su{>erior  longitudinal  sinus.  On  either  side  of  the 
groove,  the  bone  is  deeply  conwive,  presenting  cmineuces  and  depressions  for  tho 
convolutions  of  the  brain,  and  numerous  small  furrows  for  lodging  the  rumifica- 
tiODs  of  the  anterior  meningeal  arteries.  Several  small,  irregular  fossai  are  abo 
ccon  on  either  side  of  tho  groove,  for  the  reception  of  the  I'accbionian  bodies. 


Fig.  28.— Frontal  B«u«.     Inmn-  Surtaot, 
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ITonzontnl  Portion  :  external  ^ur/ace.  This  portion  of  the  bone  consists  of 
two  thin  plates,  which  form  the  vault  of  the  orbits,  separated  from  one  another  by 
the  ethmoidal  notch.  Each  orbital  vault  coiwists  of  a  snioollj,  concave,  triaiiguhir 
plate  of  Iwne,  markc<l  at  its  anterior  and  external  part,  immediately  beneath  the 
external  angular  process,  by  a  shallow  depression,  the  lachrymal  f*:>ssar  for  Uxlging 
the  lachrymal  gland;  and  at  its  anterior  and  internal  part,  by  a  depression,  some- 
times n  small  tubercle,  for  the  attachment  of  the  fibrous  pulley  of  the  Superior 
oblique  muscle.  The  ethmoidal  notch  separates  the  two  orbital  plates:  it  is 
•  luadrilatcrnl,  and  filled  np,  when  the  bones  are  united,  by, the  cribritorm  plate  of 
the  ethmoid.  The  margins  of  this  notch  present  several  lialf-ctills,  which,  when 
united  with  corresponding  half-cells  on  the  upper  surface  of  the  ethmoid,  complete 
the  ethmoidal  cells:  two  grooves  are  also  Been  crossing  these  etlges  transversely; 
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they  arc  convcTtcd  into  c^inals  by  articulation  with  tlio  ethmoid,  nnd  are  called 
the  anterior  nnd  posterityr  ethmoidal  canals;  they  opcu  on  the  inner  wall  of  the 
orbit.  The  anterior  one  transmila  the  na±tal  nerve  ami  anterior  ethmoidal  veseels; 
the  posterior  one,  the  posterior  ethmoidal  vessels.  In  front  of  ttie  ethmoidal 
noten  is  the  nasal  spine,  a  sharp-pointed  eminence  which  projects  downwards  and 
forwards,  and  articulates  in  front  with  the  crest  of  the  na^al  bones;  behind,  it  is 
marked  by  two  grooves,  separated  by  a  vertical  ridge:  the  ridge  articulates  with 
the  pt;rpcndieular  lamella  of  tbo  ethmoid,  the  grooves  form  part  of  the  roof  of  the 
nasal  fossaj.  On  cither  side  of  the  base  of  the  nasal  spine  are  the  openings  of  the 
frontjil  sinuses.  These  are  two  irregular  cavities,  which  extend  U|>wards  and 
outwards,  a  variablfe  distjince,  between  the  two  tables  «)f  llie  skull,  and  are  separated 
from  one  another  by  a  thin  bony  septum.  They  give  rise  to  the  prominences 
above  the  rorjt  of  the  nose,  called  the  nasal  eviinenccs  and  svjiercih'ary  rid'jts.  In 
the  child  they  are  generally  absent,  and  they  Ijccome  gradually  developed  as  ago 
advances.  These  cavities  vary  in  size  in  dilTerent  persons,  are  larger  in  men  than 
in  women,  and  arc  frequently  of  nnequal  size  on  the  two  sides,  the  left  being 
commonly  the  larger.  Occasionally  they  are  subdivided  by  incomplete  bony 
lamiuiu.  Thcv  are  lined  by  mncous  membrane;  and  commnnicate  with  the  nose 
by  the  infundilMiluni.and  CHxasionally  with  each  other  by  apertures  in  the  septum. 
The  Internal  Snr/ace  of  the  horizonkil  portion  presents  the  convex  upper 
surfaces  of  tlie  orhilal  jtlates,  separated  from  each  other  in  the  middle  line  by  the 
ethmoidal  notch,  and  marke<l  by  eminences  and  depressions  for  the  convolutions 
of  the  anterior  lobes  of  the  brain. 

Borders,  The  border  of  the  vertical  portion  is  thick,  strongly  serrated,  bevelletl 
at  the  expense  of  the  internal  table  above,  where  it  rests  upon  the  parietal,  at  the 
cxpen.'V  of  the  external  table  at  each  side,  where  it  rcMiv^s  the  lateral  ])rcssure  of 
those  bones:  this  bonier  is  continued  below,  into  a  triangular  rough  surface,  which 
articuhitcs  with  the  great  wing  of  the  sphenoid.  The  border  of  the  horizontal 
portion  is  thin,  .sernitwl,  and  articulates  with  the  Icssty  wing  of  the  splieiioid. 

Sintcture.  The  vertical  portion,  and  external  anj^uhir  processes,  arc  very  thick. 
consisting  of  diploic  tissue  contained  between  two  compact  lamina?.  Tlie  hori- 
zontal portion  is  thin,  translucent,  nnd  comp<>sed  entirely  of  compact  tissue;  hence 
the  facility  with  which  instruments  can  penetrate  the  cranium  through  Ihia  part 
of  the  orbit. 
Uei^lopnient  (fig.   2J>).      The   frontal   bone   is  forineil   in   membrane,   being 

developed  by  tvs)  centres,  one  for  each 
lateral  half,  which  make  their  appearance, 
at  an  earlv  period  of  fu.'tal  life,  in  the  situ- 
ation of  the  orbital  arches.  yi*om  thia 
point,  ossification  extends,  in  a  radiating 
manner,  upwards  into  the  forehead,  and 
backwards  oVer  the  orljit.  At  birth,  it 
consists  of  two  pieces,  which  afterwards 
lieconie  united  along  the  middle  line,  by 
a  suture  which  runs  from  the  vertex  to 
the  roflt  of  the  nose.  This  suture  be- 
comes obliteratcil  within  a  few  years  after 
birth:  but  it  occasionally  remains  through- 
out life. 

Articulalions.  "With  twelve  l>one«  two 
parietal,    sphenoid,    ethmoid,    two    nasal, 
two  superior  maxillary,  two  laehrymal,  and  two  malar. 

AUncfivtcnt  n/  Muscks.  To  three  pairs:  the  Corrugator  supcrcilii,  Orbicularia 
])alpebrarum,  and  Temporal. 


Pig.  29.— Prontal  Rone  nt  Birth. 
l>«Tttlo|>ed  \tf  two  Iftteral  DnlruH. 
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The  Temporal  Boxes. 

TTie  Temporal  Bones  are  so  called  because  thej  occupy  that  part  of  tlie  bead 
on  which  the  hair  lirst  begins  to  turn  grar,  thus  indicating  the  age.  They  are 
t^itunted  at  the  side  aud  hose  of  the  skull,  an^  present  for  examination  a  stjuamora, 
vitLfhid,  and  j^trous  portion. 

The  Squavious  Portion  {sffnama,  a  scale),  the  most  anterior  and  sxiporior  part  of 
the  b<me(fig.  30),  is  scale-like  in  fonn,  thin  and  transluecnt  in  texture.  Its  outer 
surface  is  smooth,  convex,  and  grooved  at  its  back  part  for  the  deep  teui)X)ral 
arteries ;  it  affords  attachment  to  the  Temporal  muacle,  and  forms  part  of  the 
tenipond  fossa.  At  its  back  part  may  be  seen  a  curved  ridge,  part  of  the  tem- 
poral ridge:  it  scrvea  for  the  attachment  of  the  temporal  fa.seia.  limits  the  origin 
of  the  Temporal  muscle,  and  markn  the  boundary  between  the  snuamouii  and 
mastoid  portions  of  the  bone.    Projecting  from  tlie  lower  part  of  tlie  squamous 

Fig.  30.— Uifl  Temporal  Booe.     Outor  Siir&c«. 
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portion  is  a  lonff  arched  outgrowth  of  bone,  the  zygomatic  process.  It  is  at  first 
directed  outwards,  its  two  surfaces  looking  up  wanks  an*l  downwards ;  it  then  appears 
as  if  twisted  upon  itself,  aud  talq|s  a  direction  forwards,  its  surfaces  now  looking 
inward.-*  and  outwards.  The  superior  border  of  this  process  is  long,  tliln.  and 
sharp,  and  serves  for  the  attachment  of  the  temporal  fascia.  The  inferior,  short, 
thick,  and  arched,  has  attached  Uy  it  some  fibres  of  tlie  Massetcr  muscle.  Its  outer 
Burtaoe  is  convex  and  subcutaneous;  its  inner  is  concave,  and  also  affords  attachment 
to  the  Masseter.  The  extremity,  broad,  and  deeply  serrated,  jirticulJates  vatU  the 
malar  bone.  This  process  is  connected  to  the  temporal  bone  by  three  divisions, 
,  called //*«  rooti  of  the  zygoinadc  prof^w,  an  anterior,  middle,  and  posteri'ir.  Tlie 
■  anterior,  which  is  short,  but  broad  and  strong,  runs  transversely  inwnrd>j  into  a 
rounded  eminence,  the  eminentia  articularis.  This  eminence  forms  the  front 
boundary  of  the  glenoid  fossa,  and  in  the  recent  state  ia  ©jvcred  with  cartilage. 
The  middle  root  forms  the  outer  margin  of  the  glenoid  cavity;  running  obliquely 
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iawanla  it  terminates  at  the  comincncement  of  a  well-marlced  fissure,  the  Glaserian 
fissure;  whilst  the  posterior  root,  \t-litoh  is  strongly  marked,  runs  from  the  upper 
border  of  th«  zygoma,  in  an  arched  direction,  upwards  and  hackwui'ds,  forming  the 
posterior  pait  of  the  temporal  ridge.  At  the  junction  of  the  Jiutcrior  root  with 
the  zygoma  is  a  projection,  culled  the  tubercle,  for  the  attacliment  of  the  external 
lateral  ligament  of  the  lower  jaw ;  and  Ix-tweeu  the  anterior  and  middle  roots  is 
an  oval  aepression,  forming  part  of  the  glenoid  fossa  (yx^n:,  o  shalhw  pit),  for  the 
reception  of  the  condyle  of  the  lower  jaw.  This  fossa  is  bounded,  in  front,  by  the 
cmiuentia  articuUiris;  behind,  by  the  vaginal  prtK-ess:  and,  externally,  by  the 
ftnditfjry  process,  and,  middle  root  of  the  zygoma;  and  is  divided  into  two  parts 
by  a  narrow  slit,  the  Glaserian  iiasure :  the  anterior  j>urt,  formed  by  the  sqi:iamou3 
portion  of  the  bone,  is  smooth,  and  covered  in  the  recent  stiite  with  cartilage,  and 
orliculates  with  the  comlyle  of  the  lower  jaw.  This  part  of  the  glenoid  losau.  ia 
sejKiruted  from  the  auditory  process,  by  a  small  tubercle,  l\ie  post- (/IcnoiU  jtrocts*, 

Fig.  3]. — Lvft  Teuiiior»l  Houv,     luDerBurfav«. 
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the  representative  of  a  prominent  tubercle  which,  in  some  of  the  mammalia, 
descends  behind  the  condyle  of  the  jaw,  and  jircvents  it  being  <lisplaccd  l)ack  wards 
during  miisticatiou  (Humphry).  Tlio  piwleriur  part  of  the  glenoid  fossi»  is  formed 
chiefly  bv  the  vaginul  process  of  the  petrous  portton,  and  lodges  part  of  tlie  parotid 
gland.  I'he  Glaserian  fissure,  which  leads  into  the  tympanum,  hxlges  the  pro- 
cessus gracilis  of  the  malleus,  and  transmits  the  Laxator  tyiapaui  muscle  and  the 
anterior  tymnanio  artery.  The  chorda  tympani  iicrvo  passes  through  a  separate 
canal  parallel  to  the  Glaserian  fissure  (canal  of  Huguier),  un  the  outer  side  of  the 
Eustachian  tube,  in  the  retiring  angle  between  the  squamous  and  petrous  portions 
of  the  temporal  bone. 

The  internal  surface  of  the  squamous  |K)rti<)n  (fig.  81)  is  concave,  presents 
numerous  eminences  and  depression.^  for  the  convolutions  of  the  cerebrum,  and 
two  well-marked  grooves  for  branches  of  the  middle  meningeal  artery. 

Bonlcrs.  The  superior  Iwrdcr  is  thin,  bevelled  at  the  cxjifense  of  the  interaal 
surface,  so  as  to  overlap  the  lower  border  of  the  parietal  bone,  forming  the 
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BquamoTia  suture.  Tlie  nnterior  iufcrior  Lonler  ia  thick,  serrated,  ami  bevelled 
altcrniitcly  «l  the  expense  of  tho  inner  and  -outer  flurfacea,  for  articulation  ^\^th 
the  great  wing  of  the  sphent^id. 

The  Mastoid  Portion  (M'w^of,  a  nippk  or  teal)  \s  situated  at  the  posterior  part  of 
the  Vine;  its  outer  surface  is  rough,  and  perforated  by  numerous  fonimina.  <">no 
of  these,  of  large  size,  ^itianted  nt  the  i)o.«terior  l>ortlcr  of  the  bime,  is  termed  the 
moAUiid  foramen;  it  transmits  a  vein  to  the  lateral  sinus  and  a  sini»U  arter}'. 
The  position  and  size  of  this  foramen  are  very  variable,  being  sometimes  situated 
in  the  occipital  bone,  or  in  the  Buturo  between  the  temporal  and  the  oecipitjJ. 
The  mastoid  portion  is  continued  below  into  a  conical  projection,  the  mastoid  pro- 
cess, the  size  and  form  of  whitdi  vary  somewhat  in  niftorcnt  individuals.  This 
process  serves  for  the  attachment  of  the  Sterno-mastoid,  Sjdenius  capitis,  aud 
Tracholo-mastoid  muscles.  On  the  inner  side  of  the  mastoid  process  is  a  drep 
groove,  tho  digastric  fossa,  for  t!ic  attachment  of  the  I)igastric  mTiscle;  and  ninuing 
parallel  with  it.  but  more  internal,  the  occipital  groove,  which  lodge*  the  occipital 
artery.  The  internal  surface  of  the  mastoid  portion  presents  a  deeply-  cun-od 
groove,  Vfhieh  lodges  part  of  the  lateral  sinus;  and  into  it  may  be  seen  opeaiug 
the  mastoid  foramen.  A  section  of  the  mastoid  process  shows  it  to  be  hollowed 
out  into  a  numAcr  of  cellular  8]>ace^  communicating  with  e.ich  other,  called  the 
mastoid  cdls ;  they  open  by  a  single  or  double  oriiico  into  the  back  of  the  tym- 
panum ;  are  lined  oy  a  profougaliou  of  its  lining  membrane ;  and.  probably,  form 
some  secondary  part  of  the  organ  of  hearing.  The  mastoid  eells,  like  the  other 
sinuses  of  the  cranium,  are  nut  developed  until  after  puborty;  hence  the  pi-omj- 
ncnee  of  this  process  in  tho  adult. 

Borders.  The  sujwrior  border  of  the  ma.stoid  portion  is  broad  and  rough,  it« 
serrated  edge  sloping  outwards,  for  articulation  with  the  posterior  inferi<ir  angle 
of  the  parietal  bono.  T!»c  posterior  border,  also  uneven  and  serrated,  articMilates 
with  the  inferior  border  of  the  occipital  bone  between  its  lateral  angle  and  jugular 
process. 

The  Petrous  Portion  (nirfloi,  a  rork),  st>  named  from  its  extreme  density  and 
hardness,  is  a  jjyramidal  prinx'ss  of  bone,  wedged  in  at  the  base  of  the  skull  btrtweeu 
the  flphcuoid  and  occipital  bones.  Its  direction  from  without  is  fon^•a^Js,  inwanls. 
and  a  little  downwards.  It  i>rcsent3  for  examination  a  bas^  on  apex,  three  sur- 
faces, and  three  borders;  and  coDtaitis,  in  its  interior,  the  essential  parts  of  tho 
organ  of  hearing.  Tlie  ftase  is  applied  against  the  intemid  surface  of  the  .s<)uamoas 
:^nd  nia-sloid  ]x)rtious,  its  U]iper  hall'  l>enig  concealed ;  but  its  lower  half  is  exposed 
by  their  divergence,  which  brings  into  ^ncw  the  oval  expandc<l  orilice  of  a  lumal 
leading  into  tho  tym[)auum,  the  meatus  auditorius  externum.  This  canal  is  situated 
Iwlween  the  mastoid  process  aud  tlic  posteri<ir  and  middle  roots  of  the  zygoma ; 
its  upper  margin  is  smooth  an<l  roundefl,  but  tho  greater  part  of  its  circumierence 
is  surrounded  by  a  curved  plate  of  bone,  the  auditory  process,  the  free  margin  of 
which  is  thick  and  rough  for  the  attachment  of  the  cartilage  of  the  external  ear. 

The  rtyjwof  the  petrous  port>>n,  rough  and  uneven,  is  received  into  the  angular 
interval  between  the  spinous  process  of  tho  sphenoid,  aud  the  basilar  pro<;ega  of 
the  occipital ;  it  presents  the  anterior  orifice  of  thfS  carotid  canal,  and  forms  the 
])o.*jterior  and  eAtern.**!  boundrrry  of  the  foramen  lacerum  medium. 

The  anterior  sur/ttci  of  the  jxjtrous  portion  (Jig.  81)  forms  the  posterior 
Kiundary  of  the  middle  fossa  of  tlie  skull.  This  surface  is  continuous  with  tlic 
tuamous  portion,  to  which  it  is  united  by  a  suture,  tho  tt:mpural  suture,  tho 
remains  of  which  are  distinct  at  a  late  period  of  life.  Tniis  surface  presents  six 
point*  for  examination.  1.  An  eminence  near  tho  centre  which  indicates  the 
Rluarion  of  the  superior  semicircular  canal.  2.  On  tho  outer  side  of  this  eminence 
ia  a  depression,  Jndic.iting  the  position  of  the  t^Tnpanum,  the  Inver  of  hmc  which 
0ej>nrat«s  the  tympanum  from  the  cranial  ca\'ity  being  extretindy  thin.  3.  A 
liallow  groove,  sometimes  double,  leading  backwards  to  an  oblique  opening,  tho 
iatns  F!U!o()ii.  ftj'r'the  passage  of  the  petrosal  branch  of  tho  Vidian  nerve.  4. 
A  smaller  opening,  occasionalfy  seen  external  to  tho  latter  for  tho  passage  of  tho 
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smaller  petrosal  nerve.  5.  Kear  the  apex  of  tlic  bone  is  seen  the  terminatioD  of 
the  cai*otid  canal,  tho  wall  of  which  iu  this  sitiiation  is  deficient  in  front.  6.  Abo\'o 
tliis  canal  is  a  shall(>w  ilcprciwiun  for  tlm  rt!c<*ption  of  llie  CisScirian  ganglion. 

Tlie  posterior  surface  Ibrnis  the  front  buunJary  uf  thi;  i>ostcrior  fossa  of  llie 
ekull,  and  is  continuous  with  the  inner  surface  of  the  mastoid  portion  of  tlie  bone. 
It  |in_!scnts  three  points  for  examinatioiL  1.  Ab<»ut  its  a^-utre  is  a  hirge  orifice, 
the  meatus  auditorius  iutenius.  This  aperture  varies  considerably  in  aize;  its 
margins  are  flm(x>th  and  ronnded;  and  it  leads  int<j  a  short  canal,  about  four  lines 
in  length,  whicli  nins  directly  outwards.  The  en<l  of  the  canal  is  closed  by  a 
vertical  plate,  divided  by  a  horizontal  crest  into  two  une<iual  ]>ortions.  It  trans- 
mits the  auditory  and  facial  nerves,  and  auditory  artery.  2.  Beliind  the  meatus 
auditorius  is  a  small  slit,  almost  hidden  by  u  tbin  jrtate  of  bone,  leading  to  a 
eau;tl.  the  aquaxluctus  vestibuli ;  it  transmit*  a  small  artery  and  vein,  an<l  hxlges 
a  process  of  the  dura  mater.     3,  In  the  interval  between  tnese  two  openings,  but 

Fig.  32.— Putraos  Portion.     Inferior  Bar&ce, 
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above  them,  is  an  angular  depression  which  lodges  a  process  of  the  dura  mater, 
and  transmits  a  small  vein  into  the  canceUous  tissue  of  the  bone. 

The  iti/en'or  or  hasHar  surface  (fig.  32)  is  rough  and  irrt^uhir,  and  forms  part 
of  the  base  of  the  skull.  I'assing  from  the  apex  to  the  ba.se.  this  surface  ])rcseuts 
eleven  poiuts  for  exiunination,  1.  A  rough  surface,  quadrilateral  in  fi;rm,  which 
serves  |>artly  for  the  attachment  of  the  Levator  palati,  and  Tensor  tyrapani  muscles. 
2.  The  opening  of  the  carotid  caiud,  a  large  circular  aperture,  whicli  ascends  at 
first  vert.ii;ally  upward.s,  and  then,  making  a  bend,  runs  noriKontally  forwards  and 
inwards.  It  transmits  the  internal  carotid  artery,  and  the  ciirotid  plexus.  S.  The 
uqua?ductu8  ctxOiU'je,  a  small  triangular  opening,  lying  on  the  inner  side  of  the 
latter,  close  to  the  posterior  border  of  the  petrous  portion ;  it  transmits  a  vein  from 
the  e«jehlea,  whieh  joins  the  internal  jugular.  4.  Behind  these  openings  is  a  deep 
depression,  the  jugxdar  fossa,  which  varies  in  depth  and  size  in  diflerent  skulU;  it 
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lodgea  tho  internal  jugular  vein,  and,  with  a  similar  doprc^sion  on  the  margiu  of 
tbo  occipital  liouo,  foruLs  tlie  foramen  lacenim  pDstcriuji.  6.  A  small  foramen  for 
the  pasKige  of  Jaoobson's  nerve  (the  tympanic  Lrancli  of  the  glo&so-i>Iuiryngcal). 
Tbid  la  seen  in  front  of  the  bony  ridge  cUvitling  the  carotid  canal  from  tlie  juguhir 
fossa.  6.  A  small  foriunen  ^eeti  on  the  inupr  wall  of  the  jugxdar  fossa,  for  the 
eUranct  of  the  auricular  branch  of  the  pneumogagtric  ( Arnold't)  ncr\c.  7.  Buhind 
the  jugular  fussji  is  a  smooth  square-shaped  facet,  the  jugular  surfiu-e;  it  w  covered 
with  *:artibge  in  tbe  recent  atate^  and  articulates  with  ilie  jugular  process  of  the 
ueeipital  bone.  8.  The  vaginal  prooesa,  a  very  brojid  slieath-liko  iilaie  of  boue, 
which  extendi  from  the  carotid  canal  to  the  mastoid  process ;  it  divides  behind 
into  two  lamime,  receiving  between  them  the  9th  point  for  examination,  the  Htyloid 
prooess;  a  long  sharp  spine,  about  an  inch  in  length,  continuous  with  the  vaginal 
process,  between  the  lamina)  of  wliich  it  is  received,  and  dii-ecte<l  tlownwards, 
forwards,  and  inwards.  It  varies  iu  size  and  sbapc;  and  sonictimes  consiste  of 
several  pieces  united  by  cartilage.  It  afibrds  attachment  to  three  muscleti,  tho 
Stylo-pbaryngeus,  Stylo-glossus,  and  Stylo-hyoideus;  and  two  ligaments,  tho  stylo- 
hyoid, and  stylo  maxillary.  10.  The  stvlo-mastoid  foramen,  a  rather  large  orifice, 
placed  between  the  styloid  and  mastoid,  processes;  it  is  the  terminatiuu  of  tbo 
aqunifluctii(3  Kallopvi.  and  transmits  the  facial  nerve,  and  styln-mastcid  artery. 
11.  The  auricular  iL-wure,  situated  between  the  vaginal  and  mastoid  proce.HS4is,  for 
the  fJ-U  of  the  auricular  branch  of  the  pneuraogastric  nerve. 

BorrUrs.  The  xujh'.ritir,  tho  longest,  is  gTLM>vcd  for  the  superior  petrosal  sinus, 
and  has  attaclied  to  it  tho  tout(jrium  ccrebclli:  at  its  inner  extremity  is  a  seuuhmar 
notch,  u|>on  winch  reclines  tbe  fifth  nerve.  The  7>o-v/tT('<w  l^>rder  ia  intormmliato 
iu  length  between  tho  superior  and  tho  anterior.  Its  inner  half  is  marked  by  a 
groove,  which,  when  completed  by  its  articulatiou  with  the  occipital,  forms  the 
uhannel  for  the  inferi(jr  petrosid  sinus.  Its  outer  half  presents  a  dfop  excavation, 
the  jugular  fossa,  wliich,  with  a  similar  notch  on  the  occipital,  forms  the  foramen 
lacerum  posterius.  A  projecting  euiineuce  of  bone  occasionally  stands  out  from 
the  centre  of  the  notch,  and  divides  the  foramen  into  two  parts.  Tho  anterior 
bonier  is  divided  iuto  two  parts,  an  outer,  joined  to  tho  W(uumuus  portion  by  a 
suture,  the  remains  of  whicli  are  distinct;  an  inner,  free,  articulating  with  tho 
*f^iDOU;$  process  of  the  sphenoid-  At  tho  angle  of  junction  of  these  two  parts,  are 
seen  two  canals,  separated  from  one  another  by  a  thin  plate  of  bone,  the  processus 
ixwhleuriformis;  they  both  Iciul  into  the  tympanum,  the  upper  one  trausmittiug 
the  Tensor  tyuipuui  muscle,  tlie  lower 
one  linj  Eu>-t:u;hian  tube. 

Strurliur.  'Dm  .stiuumous  portion  is 
like  that  of  the  other  cranial  bones, 
itio  mastoid  portion  cellular,  and  the 
petrous  portion  dense  and  hard. 

Jjfirhpnu^ii  (fig.  33).  Tbe  tem[>o- 
ral  bone  is  developed  by /y«r  centres, 
exclortlve  of  those  for  the  iuternal  ear 
and  the  ossieiila,  viz.; — one  tor  the 
fiqoamoas  portion  includingthc  zygo- 
ma, one  for  the  petrous  and  miustuid 
parts,  one  for  tho  styloid,  and  ouc  for 
the  auditory  prt^cess  (tympanic  bone). 
The  first  traces  of  the  developmeut  of 
this  bone  appear  in  the  squamous  por- 
tion, about  ibe  lime  when  osseous 
matter  is  deposited  in  the  vertebraj; 
the  auditory  process  succeeds  next; 
it  eousi*is  of  an  elliptical  portion  of 
bone,  iorming  alwut  three-fourths  of 
a  circle,  the  defifleucy  being  above;  it       i /tr  sigi^cJ prv». 


Fig.  33.— D«vi'ln|iuMn]t  nf  Tvmpont  Bouc. 
11/  ftiar  C«>titr«<. 
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18  ffrooTi'<l  nVmg  its  concftvc  surface  for  the  nttacbment  of  the  mcmbrana  tympanl, 
ana  becomes  unitod  by  its  ex-treniities  to  tlie  squamous  portit»n  during  the  last 
months  of  iiitra-ntcrine  life.  The  petrous  and  mastoid  portions  then  l>ecome 
oasiiied,  and  lastly  the  styloid  process,  which  rcmaina  separate  a  considerable 
period,  and  is  occasionally  never  united  to  iho  rest  of  the  bone.  At  birth,  the 
temporal  bone,  excluding  the  styloid  process,  is  formed  of  three  pieces,  the 
sfjuamoua  and  zygomatic,  the  petrous  and  mastoid,  and  the.  auditory.  The 
auditorj  pnwcsa  joins  witli  the  sf[uamou3  at  abovit  ihe  ninth  month.  Tlic  petrous 
and  mastoid  join  with  the  squamous  durinp  the  first  year,  and  the  styloid  process 
becomes  united  between  the  seeoud  and  third  years.  The  subsequent  ciianjres  in  thia 
bone  are  the  extension  outwards  of  the  auditory  process,  so  as  to  form  the  meatus 
auditorius;  the  glenoid  fossa  becomes  deeper;  and  the  mastoid  part,  which  at  an 
early  period  of  life  is  quite  flat,  enlarges  from  the  development  of  numerous 
cellular  cavities  in  its  interior. 

Articulations.  With  five  bones,  occipital,  parietal,  sphenoid,  inferior  maxillary 
and  malar. 

Attnchmtnt  of  Mnschs.  To  the  squamous  portion,  the  Temporal ;  to  the  zygom.-i, 
the  Masseter;  to  the  mastoid  portion,  the  Occipito-froutalis,  Stem o- mastoid, 
Splenius  capiti-s,  Trachelo-mastoi<l.  Digastricus  anil  Retrahens  aurein  ;  to  the 
styloid  process,  the  Stylo-phiiryngcus,  Slylu-hyoideus  and  Stylo-g]o.«Biw;  and  to 
the  petrous  portion,  the  Levator  piilati,  Tensor  tympani,  and  Stajxidius. 

The  Sphen-oid  Bonk. 

Tlic  Sphenoid  bone  (otv*'.  a  urthji';  flioi  lil-mfss)  is  situatoft  at  the  anterior  part 
of  the  base  of  the  ?kull,  articulating  with  all  the  other  cnuiial  bones,  whieii  it 
biuds  (irmly  and  solidly  togotber.  In  its  form  it  somewhat  resembles  a  bat,  with 
its  wings  extended;  and  is  dividetl  into  a  central  portion  or  body,  two  greater 
and  two  lesser  wings  extending  outwards  on  each  side  of  the  body;  and  two 
processes,  the  ptcr^-goid  procosse.i,  whicli  project  from  it  below. 

The  Jioilt/  is  of  large  size,  quadrilateral  in  ibrm,  and  hollowed  out  in  its  interior 
BO  as  to  form  a  mere  shell  of  bone.  It  presents  for  examination  four  surfaces — 
a  superior,  an  inferior,  an  anterior,  and  a  posterior. 

The  superior  surface  (fig.  34).  From  l>efore.  backwards,  is  st-en  a  prominent 
spinCi  the  ethmoidal  spine,  for  articulation  with  the  ethmoid ;  behind  this  a  smooth 


Fig.  34.— S|ikuunitl'Done.   Superior  Borface. 
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surface  presenting,  in  tlio  mc^Uan  htm,  a  slight  longitudinal  eminence,  with  a 
depression  on  each  &i<le,  ior  lodging  the  olfactory  nerves.  A  narrow  transverse 
groove,  tbe  optic  groove,  bounds  tlie  abovemeutioucd  BurCicc  behind;  it  lodges 
tne  optic  comuiissui'c,  and  tcrminutca  on  either  side  in  tlie  optic  foramen,  for  the 
passage  of  the  optic  nerve  oud  ophtlmlmic  artery.  Behind  the  optic  groove  is  a 
siimll  emiuonce.  ulive-like  in  ttUape,  the  olivary  process ;  uiid  8till  more  pt'stcriorlv, 
a  deep  depression,  the  pituitary  fossa,  or  sella  Turcica,  which  lodges  the  pituitiiry 
body.  This  fo3!$a  is  perforated  by  numoroua  foramina,  for  the  transmission  of 
nutrient  vessels  to  the  subsUmce  of  the  bone.  It  is  bounded  in  front  by  two  finudl 
cminent'erf,  one  on  either  side,  called  the  middlo  cUiioid  processes  (»xirij,  a  Ud), 
and  Imhind  by  a  square-shaped  plate  of  bone,  terminating  at  each  superior  angle 
in  a  tubercle,  the  |>ostcrior  clinoid  processes,  the  size  and  form  of  which  vary 
considerably  in  different  individuals.  Tliese  processes  deepen  the  pituitary  fossa, 
and  serve  for  the  attiichmeut  of  prolongations  from  the  tentorium.  Tlie  sides  of 
the  plate  of  bone  supporting  the  posterior  clinoid  processes  are  notched,  for  the 
passogie  of  the  sixth  jmir  of  nerves;  and  l)ehind,  it  presents  a  shallow  depression, 
which  slopes  obliquely  Ixickwards,  and  is  continuous  with  the  b;isilar  groove  of 
the  occipital  bone ;  it  supports  the  ruedulla  oblongata.  (.)u  either  side  of  the  body 
is  a  brond  groove,  curved  somewhat  like  the  itiUic  letter/;  it  lotlges  the  internal 
carotid  artery  and  the  cAVcrnous  sinus,  and  is  callud  the  cavert%oui  groove.    The 

Fig.  U5.— Sphenoid  Bone.   Aiitorlor  8ur£iio«. 
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posUrhr  anrfact,  qnadrilatenil  in  form,  articulates  with  the  basilar  process  of  the 
occipital  bone.  During  cliildhootl,  a  separation  lietween  these  bones  exists  by 
iue:ms  of  a  layer  of  cartilage;  but  in  after-lifo  this  becomes  ossificfl,  a»»Ritieation 
CMmmeneing  above,  and  ext^'udini^  downward,  and  the  two  hones  are  then  im- 
movably connected  together.  The  anterior  anrfane  (fig.  35)  presents,  in  the 
middle  line,  a  vertical  lamella  of  bone,  which  articulates  in  front  with  the  per- 
pendicular plate  of  the  ethmoid,  forming  part  of  the  septum  of  the  nose.  On 
either  side  of  it  are  the  irregular  ojKMiings  leading  into  the  sphenoidal  sinuses. 
These  arc  two  large  irn^gnlar  cavities,  hollowed  out  of  the  interior  of  the  boly 
of  the  sphenoid  bone,  and  Si^parnted  from  one  another  by  a  more  or  leas  c-omplcte 
jierpcuflicular  bony  septum.  Their  form  and  si/.e  vary  considerably;  they  are 
seldom  symmetrical,  and  are  often  partially  subdinded  by  irregular  osseous 
lamino).  Occasionally  they  extend  into  the  basilar  proee*?  of  the  occipital  nearly 
as  far  as  the  foramen  magnum.  Tlie  septum  is  seldom  quite  verti<ral,  commonly 
being  bent  to  one  or  the  other  side.    These  sinuses  do  not  exist  in  children;  but 
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they  increase  in  size  as  age  ad\*ances.  They  are  partially  closed,  in  front  and 
"below,  by  iwo  tliia  curved  plates  of  bone,  the  snbenoidiU  turbinated  bones, 
leaving  a  n:»uud  ojKjning  at  their  upper  parts,  by  whiob  they  cuiuniunicuto  with 
the  npjKT  and  back  part  of  the  nos<j,  and  occastonnUy  with  tlie  jK>stcrior  ethmoidal 
cells.  The  lateral  margins  of  this  surface  prcneut  a  serrated  edge,  vhich  artieu- 
latea  ■vs'ith  the  08  planum  of  the  ethmoid,  completing  the  posterior  ethmoidal  cellfl ; 
the  lower  margin,  alao  rtjugh  and  serrate*!,  nrliculat-es  with  the  orbital  process  of 
the  pjilate  bone;  and  the  up|x;r  margin  with  the  orbital  plate  of  the  frontal  bone. 
The  tn/crior  surface  prL'Ajnts,  in  the  mitldlc  line,  a  triangular  spine,  the  rostrum, 
which  is  continuous  with  the  verlii;al  pbite  on  the  anterior  suH'ace,  and  is  received 
into  a  deep  fissure  betwt»en  the  alie  of  the  vomer.  On  each  side  may  be  seen  a 
projecting  lamina  of  bone,  which  runs  htjrizoutally  inwards  froui  near  the  Viase  of 
the  pterygoid  proeesa:  these  plates,  termed  the  vaginal  j)rocefifiea,  articulate  with 
the  e<Jf;;e5  of  the  vomer.  Close  to  the  root  of  the  pterygoid  process  is  a  groove, 
formed  into  a  complete  cnnul  when  articulated  with  the  sphenoidal  process  of  the 
palate  bone ;  it  in  called  the  ptery  go -palatine  canal,  and  transmita  the  pterygo- 
palatine vessels  and  phiiryngeal  nerve. 

The  Greater  Winrfs  are  two  strong  processes  of  bcjne,  which  arise  at  the  sides 
of  the  body,  and  are  curved  in  a  direction  upwards,  outwards,  and  backwards ; 
being  prolonged  Ijchind  into  a  sharp-pointod  extremity,  the  fpi nous  process  of  the 
epficiioid.  Each  wing  presents  three  surfaee-s  and  a  circumference.  The  sttpa-iar 
or  cerrhral  surfa(Hi  ioitns  part  of  the  middle  fossa  of  the  skull;  it  is  decjilv 
concave,  and  nre.sent.s  eniineue^^  and  depressions  for  the  convolutions  of  the  bruin. 
At  its  anterior  and  internal  part  is  seen  a  circular  aperture,  the  foramen 
rolundum,  for  the  transmission  of  the  second  division  of  the  tifth  nerve.  Behind 
and  exlermd  to  thus,  is  a  largo  oval  foramen,  the  foramen  ovule,  for  the  transmission 
of  the  third  j3ivision  of  the  liilh,  the  small  rneningenl  artery,  and  the  small  petrosal 
nerve.  At  tlie  inner  side  of  the  loramen  ovale,  a  sntall  aperture  may  occa.«innaIly 
bo  seen  opposite  the  root  of  the  pterygoid  pr^jcet^s;  it  is  the  foramen  Vesalii. 
transmitting  a  small  vein.  Lastly,  in  tlie  apex  of  the  spine  of  the  splu'noid  is  a 
fthort  canal,  sometimes  doable,  the  foramen  spinosum;  it  transmits  the  middle 
meningeal  artery.  The  external  surface  is  convex,  and  divided  by  a  transverse 
ridge,  the  pterygoid  ridge,  into  two  portions.  The  superior  or  larger,  convex 
from  abiive  downwards,  concave  fix>m  before  backwards,  enters  into  the  formation 
of  the  t^-auporal  fossa,  and  attaches  part  of  the  Trinporal  muscle.  The  inierior 
portion,  smaller  in  size  and  concave,  enters  into  the  fom^atiou  of  the  zygomatic 
fossa,  and  affiirda  attachment  to  the  £.\ttirual  ]>terygoid  muscle.  It  presents,  at 
its  posterior  part,  a  sbarp-pointcd  eminence  of  l>onc.  the  spinous  process,  to  which 
are  connected  the  internal  lateral  ligament  of  the  lower  jaw,  and  the  I^iixator 
tympani  muscle.  Tlie  pterygoid  ridge,  divniling  the  tcmjioral  and  zygomatic 
portions,  gives  attachment  to  part  of  tlie  Kxtcmul  pterygoid  muscle.  At  its  inner 
extremity  is  a  triangular  spine  of  bouCj  which  serves  to  increase  the  extent  of 
origin  of  this  muscle.  The  anOirhr  or  orbital  smihcc,  smooth  and  quadrilateral 
in  form,  assists  in  forming  the  onter  wall  of  the  orbit.  It  is  bounded  above  by  ft 
Berrated  edge,  for  articulation  with  the  frontal  bone;  below,  by  a  rountled  bonier, 
which  enlci's  into  the  tbrmation  of  the  sp  he  no- maxillary  fissure:  internally,  it 
enters  '\n\o  the  formation  of  the  sphenoi<lal  fissure;  whilst  externally  it  presents  a 
serrated  margin,  for  articidation  with  the  malar  bone.  At  the  nij|>er  purt  of  the 
inner  border  is  a  notch,  for  the  transmission  of  a  bmnch  of  the  ophthalmic  artery; 
and  at  its  lower  part  a  small  pointed  spine  of  Ixme,  which  sen-^es  for  the  attachment 
of  part  of  the  lower  head  of  the  External  rectus  muscle.  One  or  two  small  ibnimina 
may  occasionally  bo  seen,  for  the  passage  of  arteries;  they  are  called  the  external 
orhitar  foraimna.  Circuirifprence :  from  the  body  of  the  sphenoid  to  the  spine, 
oommencing  from  behind,  tlic  outer  half  of  this  margin  is  serratctl,  for  articida- 
tion with  the  petrous  portion  of  the  temporal  bone;  whilst  the  inner  half  forms 
the  anterior  Ixmnilary  of  the  foramen  laecrum  medium,  and  presents  the  posterior 
aperture  of  the  Vidian  canal.    In  front  of  the  spine,  the  circmuferenee  of  iho 
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ffreat  win^  presents  a  serrated  edge,  bevelled  at  the  expense  of  the  inner  table 
below,  ana  of  the  external  above,  which  articulatoa  with  the  »quamuud  portion  of 
the  temporal  bone.  At  the  tip  of  the  grefit  wing  a  Irianguhir  portion  is  seen, 
bevelltHl  at  the  expense  of  the  internal  surface,  ior  arliculaiiuu  with  the  anterior 
inferior  angle  of  the  parietal  bone.  Internal  to  this  is  a  broad  serrated  surface, 
for  ai'tli-'iihitiun  with  the  frontal  bono:  tliis  surface  is  continuous  iiUeriially  with 
the  sharp  inner  edge  of  tho  orbital  plate,  which  ossIbLb  in  the  formation  of  tho 
flpheDoiiial  tissure. 

The  Lesser  Winfjs  (processes  of  Ingrassias)  are  two  thin  triangular  plates  of 
bone,  which  arise  from  the  upper  aiul  lateral  parts  of  the  body  of  the  sphtuoid; 
and,  projecting  transversely  outwards," terminate  in, a  more  or  less  acute  fM>int. 
The  sujterior  surface  of  each  is  &m<x»th.  flat,  liroader  iutemally  than  externally, 
and  supports  the  anterior  lobe  of  the  brain.  The  inferior  burface  forms  the  back 
part  ot  the  roof  of  the  orbit,  and  the  upper  boundary  of  the  sphenoidal  fissure  or 
torameu  lacerum  auterius.  This  fissure  is  of  a  triangular  form,  and  leads  from 
the  cavity  of  tlie  cranium  into  the  orbit;  it  is  bounded  internally  by  the  body  of 
the  sphetioid;  above,  l>y  the  Icw^r  wing;  below,  by  the  orbital  suri'ace  of  the 
greater  wing;  and  ia  converted  into  a  foramen  by  the  articulation  of  this  bomi 
with  the  frontal.  It  transmits  the  thinl,  fourth,  ophthalmic  division  of  the  fifth  and 
sixth  nerves,  and  the  ophthalmic  vein.  The  anterior  bonier  of  the  lessor  wing  is 
serrated,  for  articulatitjuwilh  the  frontal  bone;  tho  posterior,  smooth  and  rouniied, 
is  received  into  the  fissure  of  Sylvius  of  tho  brain.  The  inner  extremity  of  this 
bowler  forms  tho  anterior  clinuid  process.  The  Itjsser  wing  is  connected  to  the 
side  of  the  boily  by  two  roots;  the  uf^r  thin  and  flat,  the  lower  thicker,  obliquely 
directed,  and  presenting  on  its  outer  side,  near  its  junction  with  the  body,  a  small 
tubercle,  for  the  attachment  of  tho  eommon  tendon  of  the  muscles  of  tho  eye. 
Between  the  two  roots  is  the  optic  foiamcn,  for  the  transmission  of  tho  optio  nerve 
and  ojihths^ie  artery. 

The  Phnfj/onl  processes  (itripvi,  a  wing,  »Hoj,  Ukene9»y,  one  on  each  side  (fig.  30), 
descend  lUTpondicuIarlv  Irom 

the  point  where  the  ImxIv  and  ^'K*  30.— Splmnold  Bona.     PwUrrior  Surlkco. 

great  ^Hng  unite.    Eacli  pro- 

■  ceea  consists  of  an  external 

land  an  internal  plate,  sejjar- 

*«ted  behind  by  an  interven- 
ing notch,  the  pterygoid  fossa ; 
but  joined  partially  in  front. 
The  external  pterytfoCU  p fate  is 
broad  and  thin,  turned  a  little 
outwartls,  and  forms  purt  of 
the  inner  wall  of  the  zygo- 
matic fossa.  It  gives  attach- 
ment, by  its  outer  surface,  to 
the  External  pterygoid;  its 
inner  surface  forms  part  of 
tho  pterygoid  fossa,  and  gives 

''tttachment   to    the    Internal 

pterygoid.  'Hic  inlernai  pten/<foid  plate  is  much  narrower  and  longer,  curving' 
outwards,  at  its  extremity,  into  a  hook  like  proees.**  of  bone,  tlie  hamular  process, 
around  which  turns  the  tendon  of  the  Tensor  palati  muscle.  At  the  base  of  this 
plate  is  a  small,  oval,  shallow  depression,  the  scaphoid  fossa,  from  which  arises  the 
Tensor  p:dati,  and  above  which  is  seen  tho  posterior  orifiee  of  the  Vidian  canal. 
The  outer  eurface  of  this  plate  forms  part  of  the  pterygoid  fossa,  the  umer  sur- 
face ff.irmiug  the  outer  boundjiry  of  the  [Misterior  a[>ermro  of  the  nares.  The 
two  pterygoid  jdatcs  are  separated  below  by  an  angular  interval,  in  which  the 
plerygoii^  pnx'esa,  or  tuberosity,  of  the  palato  bone  is  receive*!.  The  anterior 
surface  of  the  pterygoid  pnxsess  is  very  broiul  at  its  base,  and  forms  the  pos- 
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Fip.  37.— I'lnn  of  the  Devctnpment  of 
tjfilitnnid.     Bjr  T«ii  C«nt»rt. 


terior  wall  of  the  Kj)lieno.inaxillary  fossa;  it  8Upi><irb<  Mecfcel'f*  piiigiion.  It 
prciJouta,  above,  tlic  anterior  orifice  of  the  Vidian  canal ;  and,  bcri.»w,  ii  rough 
margin,  which  articulates  with  the  perjwndicular  plate  of  the  palate  bone. 

lJ€V*ilojwi^?iL  The  sphenoid  Iwne  is  developed  by  kn  centres,  six  for  the  pos- 
terior epiienoidal  dinsion,  and  four  for  the  anterior  sphenoidal.  The  six  centres 
for  the  posterior  8j)henoi(lal  division  are,  one  for  each  greater  -wing  and  external 

pterygoid  plate;  one  ibr  each  internal  jitery- 
gnid  pinte;  two  for  jiosteritir  part  of  tno 
IkkIv.  The  four  for  t!ie  anterior  sphe- 
noidal are,  one  for  each  lesser  wing  and 
anterior  part  of  the  Ixxly;  and  one  for 
each  sphenoidal  turbinat^nl  bone.  Of*sifi- 
cation  takes  place  in  tlieso  pieces  in  tho 
following  order:  the  greater  wing  and  ex- 
ternal pterygoid  plate  are  first  f!>rmed, 
ossifio  granult?.-;  iK^ing  dejwisitetl  close  to  the 
foramen  rotundurn  on  each  Bide,  at  alxiut 
the  second  month  of  fretjil  life;  ossification 
spreiuling  oiilwanls  into  ilie  gre.'it  wing, 
and  downwards  into  the  external  pterygoid 
plate.  Each  internal  pterygoid  plate  is 
then  formed,  and  becomes  united  to  the  external  about  the  middle  ol'  fn'tal  life. 
The  two  centres  for  the  posterior  ])art  of  the  botly  a]^j)ear  as  separate  nuclei,  side 
by  side,  beneath  tho  .sella  Turcica;  they  join  alxjut  tno  middle  of  ftptal  life  into 
a  single  piece,  which  remains  ununited  to  the  rest  of  the  bono  until  after  birth. 
Each  lesser  wing  is  formed  by  a  separate  centre,  which  appears  on  the  outer  side 
of  the  optic  foramen,  at  alx>ut  tho  third  tnoiitb ;  they  beccnie  unite<l  and  join 
with  tho  body  at  about  the  eighth  month  of  fa^al  life.  At  about  the  eml  of  the 
third  year,  ossification  ha.s  made  its  appearance  in  the  sphenoithd  spongy  bones. 
At  birth,  tho  sphenoid  consists  of  three  pieces;  viz.,  the  greater  wing  and 
pterygoid  }jrocesses  on  each  side;  tho  les.ser  wings  and  body  unitjed.  At  the  first 
year  after  birth,  the  greater  wings  and  bo<ly  are  united.  From  tho  tenth  to  tho 
twelfth  year,  the  spongy  bones  are  jKirtially  nnite^i  to  the  sphenoid,  their  junction 
being  complete  by  the  twenti<!th  year.     Lastly,  the  sphenoid  joins  the  oenijiital. 

Articulations.  The  sphenoid  articulates  wth  all  tho  bunea  of  the  cranium,  and 
five  of  the  face ;  the  t^vo  malar,  t  wo  palate,  and  vomer.  The  exact  extent  of  articu- 
lation with  e.ach  boue  is  shown  in  tlie  accompanying  figures. 

Attaclnnml  of  Unscks.  The  Temporal,  External  pterygoid,  Internal  pterygoid, 
Superior  consIrictDr,  Tcn.sc>r  pidati.  Lnxator  tympani,  Levator  palpebne.  Obliquus 
superior,  Superior  rectus,  lutcruul  rectus,  luierior  rectus,  Kxternal  rectus. 


The  Sphexoidal  Spongy  Boxes. 

Tho  Sphenoidal  Spnnrjy  Bones  are  two  tlnn,  curved  plates  of  bone,  which  exist 
•as  separate  pieces  until  pulwrty,  and  occasionally  are  not  joine*!  to  the  sphenoid 
in  the  adult.  They  arc  situated  at  the  anterior  and  inferior  part  of  the  Ixidy  of 
the  sphenoid,  an  afierture  of  variable  size  being  left  in  their  anterior  wall  through 
which  the  8phenoi<la]  sinuses  open  into  the  nasal  fossie.  They  arc  irregular  in 
form,  and  taper  to  a  ]ioint  Iwhind.  being  broader  ami  thinner  in  front.  Tlieir 
inner  surface,  which  looks  towards  the  cavity  of  the  sinus,  is  concave;  their  outer 
surface  convex.  Each  bone  articulates  in  front  with  the  ethmoid,  exteruaUy  with 
ihe  palate;  Iwhind,  its  jujint  is  plaa^l  alxjve  the  vomer,  and  is  received  Iwtween 
ihe  root  of  the  pterygoid  process  on  the  outer  aide,  and  the  rostrum  of  the  sphe- 
noid on  the  inner. 


ETHMOID   BONE. 


Fig.  38.— Blbmoid  Bone.    Out«>r  SiirfwM  of  Right  Lat«»l 
Maaa  (entargvd). 
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The  Kthmoiu  Boke. 

The  Ethmoid  (t}9^i,  a  aiew)  is  an  exceedingly  light  spongy  bone,  of  a  cubical 
form,  ditviated  at  the  anterior  port  of  the  base  of  ihe  crauiuio,  between  the  two 
orbitja,  at  the  root  of  the  nose, 
and  contributing  to  form  cAch 
of  theae  cuvities.  It  eousitits 
of  three  parts :  a  horizontal 
plato,  which  forms  part  of  the 
boae  of  (he  cranium ;  a  per* 
pendicalar  plate,  which  forma 
part  of  tlie  scptuni  nam  ;  and 
two  lateral  masses  of  cells. 

The  Horizontal  or  Cribri- 
fonik  Plate  (fig.  ^B)  forms 
part  of  the  anterior  fosda  of 
the  base  of  the  skull,  and  is 
received  into  the  ethmoid 
Qotoh  oi  the  frontal  bone  be- 
tween the  two  orbital  plates. 
Projecting  upwards  from  the 
middle  lino  of  this  plate,  is  a 
tbtok  smooth  triangular  pro- 

Lcess  of  bono,  the  crista  galli, 

fBocidlcd  from  its  resemblance 
to  a  cock's  comb.  Its  base  joins  the  cribriform  plate.  Its  posterior  border,  long, 
thin,  and  slightly  curved,  serves  for  the  attairliment  of  the  falx  cerebri.  Ita 
anterior  border,  short  and  thick,  articulates  with  the  frontal  bone,  and  presents 
two  smnll  projecting  uho,  which  are  received  into  corresponding  dcprcssioiw  in 
the  frontal,  compldtiug  the  foramen  cnxjutn  behind.  Its  sides  are  smooth,  and 
sometimes  bulging,  when  it  is  found  to  inclose  a  small  sinus.  On  each  side  of 
the  crLsla  galli,  the  cribriform  plate  is  narrow,  and  dccpiv  grooved,  to  support 
the  bulb  of  the  olfactory  nerves,  and  is  perforated  by  foramina  for  the  passage  of 
its  fibmcnts.  These  foramina  are  arranged  in  three  rows;  the  inncnnost,  which 
are  the  largest  and  least  numerous,  arc  lost  in  grooves  on  the  upper  part  of  the 
septum;  the  foramina  of  the  outer  row  are  continued  on  tn  the  surface  of  the  uit[ior 
Bpong)*  Ihme.  The  foramina  of  the  middle  row  arc  the  smallest ;  they  perforate  the 
Done,  and  trjinsmit  nerves  to  the  roof  of  the  nose.  At  the  front  part  of  the  cribri- 
form plate,  on  each  side 
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of  the  crista  galli,  is  a 
email  fissure,  whicb 
transmits  the  niisal 
braacb  of  the  oj)hthal- 
mic  nerve;  and  at  ita 
posterior  part  a  trian- 
gular ni*tch,  which  re- 
ceives tho  ethmoidal 
spine  of  the  sphenoid. 

The      PtrpemUcii  lar 

PUxVi  (fig,  39)  is  a  thin 

r  flatt43ned      lamella     of 

bone,   which    descends 

jm  tho  under  surface 
jf  the  cribriform  plate, 
and  assists  ia  forming 
the  septum  of  the  nose. 
It  ia  much  thinner  in 
the  mid'llo  ihun  at  the 


Pig.  39,— Ferpeuaicnlar  PUtn  of  RtlimoUI  f  mliir^wl). 
r»inoTiiig  th«  Right  Latviul  Hius. 
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circumference,  ami  is  generally  deflected  a  little  to  one  side.  Its  anterior  Iwrder 
articulates  with  the  frontal  spine  and  crest  of  the  nasal  bones,  Ju  |K>st.erioP. 
divided  into  two  parts,  is  connectetl  hy  its  uppor  half  with  the  rostrum  of  the 
sphenoid;  by  iU  lower  half  with  the  vomer.  The  inferior  border  serves  for  the 
attachment  of  the  triangular  cartilage  of  the  nose.  Un  each  fiide  of  the  perpen- 
dicular plate  numerous  grooves  and  canaU  are  seen,  leading  from  foramina  on 
the  cribriform  plate;  they  lodge  filaments  of  the  olfactory  nerves. 

The  Lateral  Masses  of  the  ethmoid  consist  of  a  number  of  thin-walled  cellular 
cavities,  the  ethmoidal  cells,  interposed  between  two  vertical  ])late,s  of  bone,  the 
outer  one  of  which  ibnns  part  of  tho  orbit^  and  the  inner  one  part  of  the  nasal 
foesa  of  the  corresponding  aide.  In  the  disarticulated  bone,  many  of  these  cells 
appear  to  be  broken ;  but  when  the  bones  are  articulated,  tbey  are  closed  in  in 
every  part.  The  upper  surface  of  each  lateral  masjt  presents  a  number  of  apparently 
half  broken  cellular  spaces;  these,  however,  are  cornplott^ly  cK)s<^d  in  when  articu- 
latol  with  the  edges  of  the  ethmoiilal  fissure  of  the  frontal  bone.  Crossing  this 
surface  are  two  grtxives  on  each  side,  converted  into  canals  by  articulation  with 
the  frontal ;  they  are  the  anterior  and  posterior  ethmoidal  foramina,  and  open 
OQ  tho  inner  wall  of  the  orbit.  The  posterior  surface  also  presents  large  irregular 
cellular  cavities,  which  are  closed  in  by  articulation  with  the  sphenoidal  turbi- 
nated bones,  and  orbital  process  of  tho  palate.  Tlic  cells  at  the  anterior  surface 
are  completed  by  tho  lachrymal  bono  and  nasal  process  of  the  superior  maxillary, 
and  th<_>ao  below  also  by  tho  superior  nuixillary.  The  outer  Kurface  of  each  lateral 
mjuss  is  formed  of  a  thin  smoolii  square  plate  of  bone,  called  the  as  pfanvm;  it 
forms  jiart  of  the  inner  wall  of  the  orbit,  and  articulates  above  with  the  orbital 
plate  of  the  frontal ;  below,  with  tho  superior  maxillary  and  orbital  process  of  tho 
palate;  in  front,  with  the  lachrvnnal ;  and  behind,  with  the  spheiioia. 

From  the  interior  part  of  eai-ii  lateral  uiass,  immediately  beneath  the  os  planum, 
there  projects  downwards  and  backwards  an  irregular  lamina  of  bone,  called 
the  unci/orvk  proems,  from  its  hook-like  form ;  it  serves  to  close  in  the  upper  part 

of  the  orifice  of  the  antrum,  and  aiti-  - 
Kig.  40.-Ethmoia  BoTie.    In«<-r  Snrface  of  Riglit       culatcs  with  the  ethmoidal  process  of 
Lateral  altua  (enlarged).  *i.     •    r     •        »      u-      *    i  u 

*    '  the  interior  turbinnted  bone. 

The  inner  surface  of  each  lateral 
mass  forms  jmrt  of  the  outer  wall  of 
the  nasal  fossa  of  tlio  corresponding 
side.  It  is  formed  of  a  thin  lamella 
of  bone,  which  descends  from  tho 
under  surface  of  the  cribriform  plate, 
and  termiuates  below  in  a  free  convo- 
luted margin,  the  middle  turbinated 
hone.  The  whale  of  tins  surface  is 
rough,  and  marked  above  by  numerous 
grooves  which  nm  nearly  vcftically 
downwards  from  the  cribriform  jilate; 
tbey  lodge  branches  of  the  olfactory  nerve,  which  arc  distributed  on  the  mucous 
membrane  covering  the  bone.  Tho  back  part  of  this  surface  is  subdivided  by  a 
narrow  oblique  fisj^ure,  the  superior  mejitus  of  the  nose,  bounded  above  by  a  thin 
curved  plate  of  bonc^ — the  superior  turbinated  bone.  By  means  of  an  orilicc  at 
the  npper  part  of  this  fissure,  tho  posterior  etlimoidal  cells  open  into  the  nose. 
Below  and  in  front  of  the  su]>erior  meatus  is  seen  the  convex  surface  of  another 
jhiu  convoluted  plate  of  bone — the  middle  turbinated  bone.  It  cxtciul.-^  along  the 
whole  length  of  the  inner  surface  of  each  lateral  mnss;  its  lower  margin  is  freo 
and  thick,  and  its  concavity,  directed  outwards,  assists  in  forming  tne  middle 
meatus.  It  is  by  means  of  a  large  orifice  at  the  upper  and  front  part  of  the 
middle  meatus,  that  the  anterior  ethmoid  cells,  and  through  them  the  frontal  sinuses, 
bv  means  of  a  finmel-shapetl  eanal,  the  infundibulum,  communicate  with  the  nose. 
iW  cellular  cavitiL's  of  each  Iatcr.il  mass,  thus  walled  in  by  the  os  planum  On 
tho  outer  side,  and  by  its  articulation  with  tho  other  bones  already  mentioned,  aro 
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fig.  41.— Skull  at  Birtli,  ahoiriug  II10  Anterior 
and  t'oHttirior  Kontanelltr«. 


divided  by  a  thin  transverse  buny  partition  into, two  acla,  wbicli  do  not  commu* 

nicate  witli  each  other;  they  are  termed  the  aiUmor  and  p(tstcrior  ethmoitlalctUs; 

the  former,  the  t^mallest  but  the  most  numerous,  communic&tc  with  the  frontal 

anuses  above,  and  the  niidille  meatua  below,  by  means  of  a  loug  tlexuous  cellular 

L'Canal,  the  in/uniiihulum ;  the  j>ostorior,  the  largent  and  loajiit  numerous,  opt^u  into 

rthe  eu[>erior  meatu:^,  aud  CDiniuuuieitto  (occadioually)  with  the  £pheuoid:tl  biuuMJs. 

Development,    By  thrtx  ccntres;>one  for  the  perpendicular  lamella,  au<l  one  for 

each  lateral  ni^iSH. 

The  lateral  massed  are  first  developed,  08si£o  granules  making  their  first 
appearance  in  the  oa  planum  between  the  fourth  Bud  filth  montlis  of  fwud  life, 
au'l  al\erwards  in  the  spongy  bones.  At  birth,  the  buiie  consists  of  the  two 
klateral  masses,  which  are  small  and  ill-developed;  but  when  the  perpendicular 
"and  horizontal  plates  begin  to  os.sity,  us  they  do  about  the  first  year  id\cr  birth, 
the  lateral  maaaes  become  joineil  to  the  cribriform  plate.  The  formation  and 
increase  in  the  ethmoidal  cells,  which  complete  the  formation  of  the  bone,  take 
place  about  the  fifth  or  sixth  year. 

Artie*j.Jalions.  With  llflccn  b^jucs;  the  sphenoid,  two  sphenoidal  turbinated,  the 
frontal,  and  eleven  of  the  face — livg  nu^al,  two  superior  maxillary,  two  lachrymal, 
two  palate,  two  inferior  turbinate^!,  aud  vomer. 

Developmext  op  the  CR-OfirM. 

The  develnnment  of  the  cranium  tiikcs  place  at  a  Tcry  early  period,  on  occoont  of  tlic  ioi- 
porliuicc  of  iDv  orgfiD  it  is  iuteotJed  to  protect.  Jq  its  moKt  niilimt-'ntan-  {•tstc,  it  cnufUis  of  a 
tbin  iiicinhmuuuii  I'uptiule:  iitclo&iDg  tliu  corvlirum.  aa«l  iicmnilcly  munldctl  upon  itn  rturfure. 
TbiH  rapiinle  is  plarcil  cxtrrnal  to  the  dnra  mater.  asJ  in  riose  conini-t  with  it;  it&  wulU  arc 
continuous  with  the  ciinnl  Tor  the  lipionl  cord,  nnd  tbo  chorda  ilorsalis,  or  primitive  part  of  ihi> 
Vertebral  coliiiDn.  in  contioued  rurwiinls.  fnioi  tbo 
spine.  aluD^  the  hoiif',  to  it!i  fon;  j>;irt.  whi-rc  It 
tcrmioatofi  in  a  idp«:rinf(  poiat.  The  next  ntep 
in  the  process  of  aevolupment  is  the  formntioD 
of  carliln^e.  Iliid  ia  depo^itvd  in  the  base  of 
the  i^Uatl,  in  two  HymincLrical  ^ogI^enls,  oxw  on 
either  side  of  the  mudinn  line;  the»u  jiubBC4|urnlljr' 
coalesce,  ito  us  tu  iuduse  the  chunia  dorsuli^t: 
the  chipf  part  of  the  cerebral  cap^ide  Btlll  re- 
taining iti  mpmhranoas  form.  OMifirfllion  first 
takct  pliLcc  iu  the  roof,  uud  is  preceded  b}-  the 
depoftilion  of  a  membranons  blaslema  opon  the 
surface  of  the  i-erebnU  cupj'iile,  in  which  the  ossi- 
fying pronesaoxienils;  the  priiniiive  mtnibtiiuous 
capsnlo  becoming  the  iotomal  periofteum,  and 
being  uUimiilelir  blended  wiih  tne  dura  mntt-r. 
Althcmfrh  the  bones  of  the  vrrtrx  of  the  »kiill 
anpi-Hr  beforfi  tho^e  at  the  bn-H-.  and  nmke  con- 
Fidrrable  prncress  in  their  growth,  at  birth  ossifi- 
cslioD  \*  inon'  iidvancfd  in  tJtP  bast*,  \\\\n  portiun 
of  the  gkull  forminj;  a  Bolid  iuimuvuble  ground- 
work.   , 

The  Fontanelles  (figs.  41  and  42X 

Before  birth,  the  bones  at  the  vortex  and  side 
of  the  skull  are  separated  from  each  other  by 
mcmbntnons  inlerviiU.  in  whirji  bone  is  deficient 
These  iiilenraU,  at  cerkiin  purls,  aro  of  contsidcr- 
able  »iw,  and  are  termm  the  fontandUs,  80 
called  fn>in  the  pulHutiouq  of  the  bruin,  which 
re«t;mblu  the  rising  of  water  at  a  fountain  head. 
The  fonlaneUes  are  fonr  in  number,  and  corns 
cpOHil  to  the  juDution  of  the  four  angles  of  the 
puriotal  with  the  cuutiguou^  bones.  The  anlo- 
rinr  ft.>uliiuclto  is  the  Inri^t'^^t,  and  corresponds  to 
tlie  junction  of  the  Buciitiil  und  coronal  sutures; 
the  posterior  fontanelle.  of  smaller  size,  is  ititu- 
>d  at  the  junction  of  ihOj|«ag)ttu)  and  lambdnid 
srei ;  the  two  r<niyaiii^  ones  aro  sitnalcd  at 


Pig.  42.— Tlie  Lateral  Fontanflb-ii. 
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circnmfercnce.  and  is  generally  deflected  a  little  to  one  side.  Its  anterior  border 
articulates  wirli  tlie  frontal  spine  and  cre^t  of  the  nasal  boneji.  Its  posterior, 
divided  into  two  i^firtii,  ia  coimected  hy  its  upjK^r  lialT  with  the  rostrum  of  the 
sphenoid;  by  il^  lower  half  with  the  vomer.  I'he  inferior  Iwrder  w^rvos  for  the 
attflchraent  of  the  triangular  cartilage  of  the  nose.  On  each  side  of  the  perpen- 
dicular plate  numerous  grooves  and  canals  are  seen,  leading  from  foramina  on 
the  cribriform  plate;  they  loilj^e  filauieuts  of  the  olfnetory  nerves. 

The  Lateral  Manst's  of  the  othnioid  consist  of  a  nuinWr  of  thiii-walled  cellular 
caWties,  the  ethmoidal  c^fh,  interposed  between  two  vertical  plates  of  bone,  the 
outer  one  of  which  forms  part  of  the  orbit,  and  the  inner  one  part  of  the  nasal 
fossa  of  the  corresponding  aide.  In  the  disarticulated  bone,  many  of  these  cells 
appear  to  be  broken;  but  when  the  bones  are  articulated,  they  are  closed  in  in 
every  part.  The  upper  surface  of  each  lateral  mass  presents  a  number  of  apjiarently 
half-broken  cellular  spaces;  these,  however,  arc  coiuplctoly  closed  in  when  articu- 
lated with  the  edges  of  the  etljuioidal  fissure  of  the  frontiil  bone.  Cros-sing  this 
surface  arc  two  grooves  on  each  side,  converted  into  canals  by  articulation  with 
the  frontal ;  thev  arc  the  anterior  and  posterior  ethmoidal  foramina,  and  open 
on  the  inner  wall  of  the  orbit.  The  poaterior  surface  also  presents  large  irregular 
cellular  cavities,  which  are  closed  in  by  articulation  with  the  sphenoidal  turbi- 
nated bones,  and  orbital  process  of  the  palate.  The  cells  at  the  anterior  surface 
jure  completed  by  the  lachrymal  bono  and  nasal  process  of  the  sui>erior  maxilhu-y, 
jind  those  1m?1ow  also  by  tlie  superior  maxillary.  The  outer  surface  of  each  lateral 
mass  is  formed  of  a  thm  smooth  square  plate  of  bone,  eallcd  the  os  planuvi :  it 
forms  part  of  the  inner  wall  of  the  orbit,  and  articulates  above  with  the  orbital 
plate  of  the  frontal ;  below,  with  the  superior  maxillary  and  orbital  process  of  tho 
pahitc;  in  front,  with  the  lachrymal;  and  l)ehiiid,  with  the  sphenoid. 

From  the  inferior  pnrt  of  eacih  lateral  mass,  iumicdiatelv  beneath  the  os  planum, 
there  projects  downwards  and  backwards  an  irrcgular'lamina  of  bone,  called 
the  unciform  prwe9s,  from  its  hook-like  form;  it  serves  to  close  in  the  upper  part 

of  the  orifice  of  the  antrum,  and  nrti-  • 
Fig.  40.-Elhmoi.l  nnne.    Inner  Snrfaott  of  Higbt      culates  with  the  ethmoidal  process  of 
Lateral  Uaiui  (eulart'oJt.  xi.     ■    r    ■       ^      i  ■      ..    i  i 

**  the  inferior  turbinated  bone. 

The  inner  surface  of  each  latcml 
mass  forms  part  of  the  outer  wall  of 
the  nasal  fossa  of  the  corresponding 
side.  It  is  formed  of  a  thin  lamella 
of  bone,  wlnc^h  descends  from  the 
under  surface  of  the  cribrifomi  plate, 
and  terniiiiates  below  in  a  free  convo- 
luted margin,  the  middle  turbinated 
bone.  The  whole  of  this  surface  is 
rough,  and  marked  above  by  numerous 
arooves  which  run  nearly  vettically 
nownwar<is  from  the  cribriform  plute; 
they  lodge  branches  of  the  olfactory  nerve,  which  are  distributed  on  the  mucous 
membrane  covering  the  bone.  Tho  back  part,  of  this  surface  is  subdividwl  by  a 
luirrow  oblique  fissure,  the  superior  mciitus  of  the  nose,  bounded  above  by  a  thin 
curved  plate  of  bone — the  superior  turbinated  bone.  By  means  of  an  orifice  at 
the  upper  part  of  this  fissure,  the  posterior  ethmoidal  cells  open  into  the  nose. 
Uclow  and  in  front  of  the  superior  meatus  is  seen  the  convex  surface  of  auother 
jhiu  convoluted  plate  of  bone — the  middle  turbinated  bone.  It  extcnd.-f  along  the 
whole  length  of  the  inner  surface  of  each  lateral  mass;  its  lower  margin  is  free 
and  thick,  and  its  conca\'ity,  directed  outwards,  assists  in  forming  the  middle 
meatus.  It  is  by  means  of  a  large  orifice  at  the  upper  and  front  part  of  the 
middle  meatus,  that  the  anterior  ethmoid  cells,  and  through  them  the  fronted  sinuses 
by  means  of  a  funnel-sliaped  canal,  the  infundibulum,  communicate  with  the  nose, 
i'he  cellular  cavities  of  each  lateral  mass,  thus  walled  in  by  the  os  planum  on 
the  outer  side,  and  by  its  articulation  with  the  other  bones  already  mentioned,  ore 
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divided  by  a  tliia  transverse  buny  partition  into, two  sets,  which  do  not  commu- 
nicate with  each  other;  they  are  termed  the  anterior  and  posterior  eihmoiiial  cells; 
the  former,  tbe  ginikUest  but  the  most  numerous,  cummnoicate  with  the  frontal 
flinuaea  above,  uud  the  middle  meatus  below,  by  means  of  u  long  Uexuons  ecLlulur 
canal,  the  infunfUlmlum ;  the  jK>sterior,  the  largest  and  lea^t  numorouu.  o|K!n  into 
the  sujHiriur  meatus,  and  ciimuiuuicate  (<Kx:asionall v)  with  tho  npheuoi*l:il  diuuHcsL 

Drvelopmenl.  By  Mivc  centres; /one  for  the  perpimdicular  lamella,  and  one  for 
each  lateral  m;i.s8. 

Tbe  hitoral  luasdcs  are  ilrst  developed,  ossiilc  granules  making  their  lirst 
appearance  in  the  os  planum  Iwtwccu  the  fourth  and  filtli  months  of  ftetal  life, 
and  afterwards  in  the  spongy  bones.  At  birth,  the  bi*iie  consists  of  the  two 
lateral  masses,  which  are  small  and  ill-developed;  but  when  tbe  perpendicular 
and  hurhfontal  plates  begin  to  ossify,  as  they  do  about  the  lirst  year  alter  birth, 
tbe  lateral  maase^  become  joiued  to  the  cribriform  phite.  Tbe  formation  and 
increase  in  the  ethmoidal  crtis,  which  complete  the  formation  of  the  Imne,  take 
place  about  the  fifth  or  sixth  yujir. 

ArticuUUiona.  With  fifteen  "bones;  the  sphenoid,  two  sphenoidal  turbinated,  the 
frontal,  and  eleven  of  the  face — two  nasal,  two  sujMirior  maxillary,  two  lachrymal, 
two  palate,  two  inferior  turbinated,  and  vomer. 

Development  op  the  Crakiitm. 

The  devclonmpnt  of  the  cruninra  iukes  place  at  a  rery  early  period,  on  account  of  the  im- 
portance of  tbe  organ  it  Is  iiiteDdotl  to  protect.  Jn  ita  raoet  niilinit>Dtnr7  state,  it  cou^i5lB  i>r  a 
thin  Bierot)niuotis  cii|f.suk>;  inclusiii^  tlic  vorclirum,  and  aci-nrutoly  moulded  upon  its  ttiirfiice. 
This  capialc  is  placed  cxtoraiil  to  tht^  dnra  mulcr.  and  in  i-losc  contact  with  it;  its  vnlU  are 
roDtfoaona  with  the  cnnnl  for  the  spinal  (.orfl.  and  the  chorda  doraalis,  or  primiilvc  pan  of  ihu 
Vertebral  cMlurao.  [a  cunliniu'd  forwanis,  fmiu  th«  * 
ftptni*.  al(iD|;  the  ha.'^e,  to  lift  fore  part,  where  it 
lormjuiitt'fl  in  a  tJiK-riiKf  poiot.  The  next  picp 
in  the  process  of  dcvelupmont  is  the  formntioa 
of  c^arldape.  Thia  is  di-posiled  in  the  bast  of 
the  itktill,  In  twu  i5ymmf.>trical  HL'irmrntx,  one  nn 

p either  t^ideofthc  mcdiaa  Hue;  these  subjtcijut'ully 

I  coak'sc*?,  Ko  as  to  inclose  tliu  uhurila  doni-ali^: 
the  thief  part  of  the  eervbnd  <:up)<(de  still  re- 
taining its  memhranona  form.    Os^^ificatton  first 

L.tukes  place  in  tbe  roof,  and  U  preceded  by  the 

Ideposition  of  a  membranous  bluslema  upon  the 

liurface  of  tho  eorebral  cupBulu,  iu  which  tho  Ofsj- 

m-jniyr  nnwosa  exiends;  the  primitive  membniuoua 
CapsQlo  h'cromiiig  the  internal  periojitciim,  and 

Lbeing  nltimaii-lT  blended  with  the  dura  mater. 

[.Althou<rh  the  bonca  of  the  vertex  of  the  Hktiil 

|Bp|Hiir  bi>fiire  thn^e  at  the  tiai^e,  and  make  con- 
eiderable  projirrofis  in  ibeir  growth,  at  birth  oasifi- 
ratinn  i.s  mnn?  advanced  in  Uie  base.  l\un  porti<m 
of  the  flkuU  forming  a  solid  immovable  {^round- 
work.    , 


Pig.  41.— Skull  at  Birth,  cbowiiie  the  Anterior 
aud  PuatHriiir  Funtaimllep. 
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The  F0NTA5ELLES  (figs.  41  and  42). 

Before  birth,  tho  bones  at  the  vorte.x  and  sidp 

of  tlie  akiill  are  separated  from  each  other  by 

J  Bii-mlminnn^  intervniR.  in  which  bonR  is  deBeient. 

iThi"^'  iiiiiirvals,  at  certain  parts,  are  of  considor- 

Mlilo   W7.C,  aud  aro  termed  the  fonfandUs,   bo 

Leallr-d   from   Ihfi  putsaUcn!*  of  the  brain,  which 

tle8*?mtdt!  the  risini;  of  water  at  a  fnuuiain  hond. 

9Ia  fotilaTielles  are  four  in  number,  and  rorre- 

tM  <|WBd  to  the  junction  of  the  four  ungtes  of  the 

parietal  with  the  coiiliinious  iHioea.     Tbe  aote- 

»ior  fMotaiicIlc  is  the  largest-,  nnd  corresponds  Ip 

tho  juiiriion  of  the  ^airitial  and  roromil  Rutures; 

the  posterior  fontanelle.  of  HniaUor  size,  is  situ. 

atod  ai  thejiinciion  of  ih&aagiKal  and  lamb'loid 

sutures;  the  two  rcQ%i«ing  ones  arc  siTiiatcrd  at 


Fig.  42.— Th«  Lateral  FontanellM. 
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the  inferior  an^rlfs  nf  the  panotiil  hone.  The  latter  arc  cinfted  sonn  after  birth  ;  the  tvo  at  the 
■uiM^rinr  uiitfifs  n'luiiiii  opt-u  Kjiigcr,  the  postenur  oue  being  clusvtl  io  a  few  muuths  after  birth, 
the  anterior  oue  reinuiuiaf;  opeu  uuiU  the  first  or  eecouil  year.  Theev  »|n«:eM  atv  gradually  lilleil 
in  by  an  exli'usiuu  ol'  \hf  «>!i(siryinj'  prai-ej<s,  or  by  the  dt*M.'liiiiiueot  nf  ft  Wormian  boUf.  Kine 
specimena  of  larjje  AVorniian  bunra  closing  in  the  anterior  ftuti  posterior  foDtonellt-s,  uiid  repUcing 
tile  aolcrior  inl'erior  angle  of  the  purietal  boiics,  exist  in  the  St.  Georges  llospitwl  Miieeum. 
Sometimes,  the  untcrior  foDlandle  remains  open  Wyoud  two  yeans,  and  is  uccosiunally  perini^steol 
throu^hoat  life. 

SCPEnNCilERARY  OR  "WORMIAN  BoNES. 

Wlien  o^vificution  of  any  of  the  tivbuhir  boni's  of  the  skull  proves  abortive,  the  membranons 
Interval  left  unclosed  is  usually  filled  in  tiy  n  BUpernumerurj-  piece  of  bone,  wliieh  is  developed 
from  a  ficj>araie  centre,  and  gradually  extends  until  it  liUit  in  the  vacant  spaee.  These  supernu- 
merary pieces  arc  called  Wurmian  bones;'  ihey  are  catted  also,  f^m  their  form,  o9ta  tri^uctru, 
and  present  much  variation  in  Kilmitiou,  number,  and  size. 

'I'hey  ocrwxiunally  eceupy  the  silualimi  of  the  ronlanelle.i.  Hertiu,  Craveilhier.  and  Cuner 
have  eaeh  noticed  the  presence  of  one  in  the  anterior  niiituurlle.  There  are  two  gpL'cimena  in  the 
Muifcum  of  St.  George's  llofpitnl,  vrlikh  present  Wormiuu  bones  in  this  bituation.  In  one.  the 
tfknil  uf  u  child,  the  supeniuiuerurv  piece  u  of  ce  aside  ruble  i\iv.  ituil  i>f  a  ()»  ulniugular  form. 

They  are  occajtionully  fwuud  in  ttie  poaUTiur  fuiilauelle,  appearing  to  replaire  the  auperiui  angle 
Tthe  occipital  bone.     Not  unfrcfiucnlly,  there  is  one  replacing  the  extremity  of  the  great  wing 

Tthe  jiphcnuid.  or  ihe  nnivriiir  inierior  angle  uf  the  parietal  bone,  in  the  fnntanelle  lhen.'8itn«teJ. 

They  luive  been  found  in  ibe  ditTerent  KUtures  on  the  vertex  and  »ide  of  the  e.ku\\,  and  in  same 
of  tU(>se  at  the  baw.  Tlu-y  are  nmst  freijuent  in  Ihe  knibdcid.  Wunl  incniions  an  instance  'in 
which  one  half  of  the  lambdoid  suture  wa*i  formed  by  large  Wormian  bunes  dii^posed  in  a  double 
row.  and  jutting  deeply  into  each  other;'  and  refcra  to  similar  specimens  deacribed  by  Itumontier 
and  Biiiirgi-n'. 

A  dcficieinv  in  the  ORsifieatioD  of  the  flat  bones  would  appear  io  some  cases  to  be  n^mmrtrirai 
on  the  two  sidea  of  the  skull;  fiir  it  is  not  unr-ummon  Io  find  thew  supeniumerary  bones  corre- 
Apondiug  in  form.  size,  and  ttiiuution  nn  each  ^ide.  Thus,  in  »'veral  instances.  1  have  seen  u  ]>air 
of  largo  Wonniau  bones  synimelrieiilly  placed  in  tlie  hunbduid  siilnrL-;  in  another  speeimen.  a 
pair  in  ilie  curimal  stituic.  with  a  supernumerary  bone  in  (lie  sphenoparietal  suture  of  lioth  .<ide9. 

The  Kize  of  these  s!i[wnuimerary  pieces  varies,  in  some  cases  not  being  larger  than  u  pinV  head. 
ud  confined  to  Ihe  outer  table;  in  other  cases  so  larpe.  that  one  pair  of  tliese  Ifonet?  lomied  ihe 
vhole  of  iliui  portion  of  tlie  occipital  \nnw  ulM>vt^  the  Superior  curve*!  lines,  as  desi-ribed  by 
B^elurd  and  Ward.  Their  numl>er  is  genentUy  limited  to  two  or  three ;  but  more  than  a  hundred 
have  been  found  in  the  skull  of  nn  adult  hydnxephfilic  skeleton.  In  their  development,  etrnc- 
lure,  and  mode  of  articulalion,  they  rceenible  the  other  cranial  boncH. 

Co^-GE^'lTAL  Fissures  and  Gaps. 

Mr.  Tlnrnphry  has  called  attention  Io  the  pxistiMico  of  rangcni'tal  fiMnres.  not  nnfrcqucDtl^ 
found  in  the  cranial  bones,  ns  the  result  of  incomplete  osaificution.  These  fisanres  have  been 
noticed  in  the  froalal  and  narieiid  bones,  and  the  stpiuuious  ptirliou  of  Ihe  temporal ;  they  extend 
from  the  mar^'in  tuwardn  tlie  middle  of  Ihe  bone,  and  arv  of  great  iuteiv^t  in  a  me<ticu-legnl  point 
of  view,  as  they  are  liable  to  be  mistaken  for  fractures.  An  arrest  of  the  ossifying  process  may 
aJBO  give  rise  to  the  (hjxcitnriea  or  tjnp'^  occasionally  fotind  in  the  cranial  bones.  Such  defieiea- 
ctes  are  eaid  to  occur  most  frequently  when  ossification  w  Imperfect,  nnd  to  be  situated  near  the 
natural  a[>ertnrea  for  vejijielB.  Mr.  llumphrv  de^^cribes  such  defieiencifs  to  cxici  la  a  calvuriom. 
in  the  Cambridge  Museum,  where  a  gap  suf&cientlr  large  tu  admit  the  end  of  the  finger  i.<<  veen 
on  either  side  of  the  sugiiial  suture,  in  tho  place  of  the  parietal  foramen.  There  i.t  a  !t|H'cimen 
pr«.'cis4'ly  similar  to  \\\U  in  the  Muwum  of  St.  (leorgo's  Hospitnl ;  nnd  another,  in  which  a  small 
circular  gap  exists  in  the  purietal  bone  of  a  >*)ung  child,  just  above  the  •parietal  eminence. 
Similar  deficiencies  are  not  unfreijuently  met  with  in  hydrocephalic  skulls;  being  most  fre<|uent, 
ucurding  to  Mr.  Humphry,  in  tho  frontal  bones,  and  in  the  parietal  bones,  on  either  side  of  tho 
sagittal  autnro. 
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HONES  OP  THE  FACE. 

The  FaciiT^Ronc3*a^o  iburtoen  in  number,  viz., 

Two  Nasal,  Two  Piilutc, 

Two  SuiHirior  MaxiUary,  Two  Inferior  Turbinated, 

Two  Lacbrynial,  Vomer, 

Two  Malar,  laferior  Maxillary. 

■  WormioA,  a  phr.siciua  in  Copcnbageo,  is  said  to  have  given  th«  6rBt  detailed  description  of 
iho£c  bones.  ... 
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Fig.  43.— Right  Nasal  Bone. 
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Outer  Suffaeei, 


Fig.  44.— Bight  Nasal  Bone. 
■or€Mt 
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Nasal  Bones. 

The  Kasal  Bones  are  two  small  oblong  bones,  varying  in  size  and  form  in  difTerent 
individuals ;  they  are  placed  side  by  side  at  the  middle  and  upper  part  of  the  face, 
forming,  by  their  junction,  the  "  bridge"  of  the  nose.    Each  bone  presents  for 

examination   two   sur- 
faces, and  four  borders. 

The    outer    surface    is 

concave    from    above 

downwards,       convex 

from  side  to  side ;  it  is 

covered  by  the   Com- 
pressor  naris    muscle, 

marked   by  numerous 

small  arterial  farrows, 

and   perforated    about 

its  centre  by  a  foramen, 

sometimes   double,  for 

the  transmission  of  a 

small  vein.    Sometimes 

this  foramen  is  absent 
on  one  or  both  sides,  and  occasionally  the  foramen  caecum  opens  on  this  surface. 
The  inner  surface  is  concave  from  side  to  side,  convex  from  above  downwards ;  in 
which  direction  it  is  traversed  by  a  longitudinal  groove,  sometimes  a  canal,  for 
the  passage  of  a  branch  of  the  nasal  nerve.  The  superior  border  is  narrow,  thick, 
and  serrated  for  articulation  with  the  nasal  notch  of  the  frontal  bone.  The  inferior 
border  is  broad,  thin,  sharp,  directed  obliquely  downwards,  outwards,  and  back- 
wards, and  serves  for  the  attachment  of  the  lateral  cartilage  of  the  nose.  This 
border  presents  about  its  centre  a  notch,  which  transmits  the  branch  of  the  nasal 
nerve  above  referred  to ;  and  is  prolonged  at  its  inner  extremity  into  a  sharp 
spine,  which,  when  articulated  with  the  opposite  bone,  forms  the  nasal  angle. 
The  external  border  is  serrated,  bevelled  at  the  expense  of  the  internal  surface 
above,  and  of  the  external  below,  to  articulate  with  the  nasal  process  of  the  superior 
maxillary.  The  internal  border,  thicker  above  than  below,  articulates  with  its 
fellow  of  the  opposite  side,  and  is  prolonged  behind  into  a  vertical  crest,  which 
forms  part  of  the  septum  of  the  n<Me ;  this  crest  articulates  with  the  nasal  spine 
of  the  frontal  above,  and  the  perpendicular  plate  of  the  ethmoid  below. 

Development,  By  one  centre  for  each  bone,  which  appears  about  the  same  period 
as  in  the  vertebraj. 

ArticukUions.    With  four  bones :  two  of  the  cranium,  the  frontal  and  ethmoid ; 
and  two  of  the  face,  the  opposite  nasal  and  the  superior  maxillary. 
No  muscles  are  directly  attached  to  this  bone. 


Superior  ItAxiLLART  Bonb. 

The  Superior  Maxillary  Bone  is  one  of  the  most  important  bones  of  the  face  in 
a  surgical  point  of  view,  on  account  of  the  number  of  diseases  to  which  some  of 
its  parts  are  liable.  Its  minute  examination  becomes,  therefore,  a  matter  of 
considerable  interest.  It  is  the  largest  bone  of  the  face,  excepting  the  lower  jaw ; 
and  forms,  by  its  union  with  its  fellow  of  the  opposite  side,  the  whole  of  the  upper 
jaw.  Each  bone  assists  in  the  formation  of  three  cavities,  the  roof  of  the  mouth, 
the  floor  and  outer  wall  of  the  nose,  and  the  floor  of  the  orbit ;  enters  into  the 
formation  of  two  fossae,  the  zygomatic,  and  spheno-maxillary ;  and  two  fissures, 
the  spheno-maxillary,  and  pterygo-maxillary.  Each  bone  presents  for  examina- 
tion a  body,  and  foUr  processes,  malar,  nasal,  alveolar,  and  palatine. 

The  body  is  somewhat  quadrilateral,  and  is  hollowed  out  in  its  interior  to  form 
a  large  cavity,  the  antrum  of  Highmore.  It  presents  for  examination  four 
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surfaces,  an  external  or  facial,  a  posterior  or  zygomatic,  a  superior  or  orbital, 
and  an  internal. 

The  external  or  facial  surface  (fig.  45)  is  directed  forwards  and  outwards.  In 
the  median  line  of  the  bone,  just  above  the  incisor  tcetb,  is  a  depres-siou,  the 
incisive  or  myrtilbrm  fossa,  which  gives  origin  to  the  Depressor  alas  nasi.  Above 
and  a  littlo  external  to  it,  the  Compressor  naria  arises.  More  external,  is  another 
denreitsiou,  the  canine  fossa,  larger  and  deeper  than  the  incisive  fossa,  from  which 
it  IS  separated  by  a  vertical  ndgo,  the  canine  eminence,  corresponding  to  the 
socket  of  the  canine  tooth.  The  canine  fossa  gives  origin  to  the  Levator  anguli 
oris.  Above  the  f^anine  fossa  is  the  infraorbital  foramen,  the  termination  of  the 
infra-orbital  canal ;  it  transmits  the  infra-orbital  ner\'e  and  artery.  Above  the 
infra-orbital  foramen  is  the  margin  of  the  orbit,  which  affords  partial  attachment 
to  the  licvator  labii  superioris  proprius. 

The  postcn'or  or  zygomatic  surface  is  convex,  directed  backwards  and  outwards, 
and  forms  part  of  the  zygomatic  fossa.  It  pre.*wnta  aboUt  its  centre  several  aper- 
tures leading  to  canals  in  the  substance  of  tlie  bone;  they  are  termed  the  posterior 
dental  cariah,  and  transmit  the  posterior  dental  vessels  and  nerves.    At  the  lower 

Fig.  43. — LeFl  SuiMiior  Maxillary  liooe,    Oater  SutEboa. 
Outtr       Surface . 
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part  of  this  surface  is  a  rounded  eminence,  the  maxillary  tuberosity,  especially 
prominent  after  the  growth  of  the  wisdom-tooth,  rungli  on  its  inner  side  for 
articulation  with  the  tuberosity  of  the  palate  bone.  Immediately  above  the  rough 
surliice  is  a  groove,  which,  running  obliquely  down  on  the  inner  surface  of  me 
bone,  is  converted  into  a  canal  by  articulation  with  the  palate  bone,  forming  the 
posterior  palatine  canal. 

Tlie  supfrior  or  orbital  surface  is  thin,  smooth,  triangular,  and  forms  part  of 
the  floor  of  the  orbit.  It  is  bounded  internally  bv  an  irregular  margin  which 
articulates,  in  front,  with  the  lachrymal;  in  the  middle,  with  the  os  planum  of 
the  ethmoid ;  behind,  with  the  orbital  process  of  tlie  palate  bone ;  externally,  by 
a  smooth  rounded  edge  which  enters  into  the  formation  of  the  sphenomaxillary 
fissure,  and  which  sometimes  articulates  at  its  anterior  extremity  with  the  orbital 
plate  of  the  sphenoid ;  and  in  front,  by  part  of  the  circumference  of  the  orbit, 
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which  is  continuous,  on  the  inner  side,  vr\t\\  the  nasal,  on  the  outer  side,  with  the 
molar  [jrucess.  Aloug  the  middle  line  of  the  orbital  surface  is  a  deep  jfroove,  the 
infra-orbital,  for  the  passage  of  the  infra-orbitul  nerve  and  artery.  This  groove 
commences  at  the  middle  of  the  outer  border  of  this  suriucc,  und,  passing  forwards, 
terminutes  in  a  uaual  which  subdivides  iuto  two  branches ;  one  of  tlie  canalB,  the 
izifra-orbitat,  opens  just  below  thq  margin  of  the  orbit ;  the  other,  which  ia  smaller, 
runs  in  the  substance  of  the  anterior  wall  of  the  antrum ;  it  is  culle<l  the  anterior 
dental  canal,  transmitting  the  anterior  dental  vesaeh*  and  nerves  to  the  front  teeth 
of  the  upper  jaw.  At  the  inner  and  fore  part  of  the  orbital  Burfaee,  just  external 
to  the  luclirymal  canal,  is  a  minute  depression,  which  gives  origin  to  tlie  Inferior 
oblique  muscle  of  the  eye. 

The  internal  surface^^^.  46)  is  unequally  dividwl  into  two  parts  by  a  horizontal 
projection  of  bone,  the  palate  process;  that  [x>rtion  above  the  palate  process  forma 
part  of  the  outer  wall  of  jhe  nose ;  the  portion  bolow  it  forms  part  of  the  cavity 
of  the  mouth.  Tlie  superior  division  of  this  surface  presents  a  large  irregular 
abajx;d  opening  leading  into  the  antrum  of  llighniore.     At  the  upper  border  uf 

Fig.  4f.  — Lvft  Superior  &UxilIar/  Boou,    Inner  SorfBoe. 
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thifl  aperture  are  a  number  of  broken  cellular  cavities,  which,  in  the  articulated 
skull,  are  closed  in  by  tlic  ethmoid  and  lachrymal  bones.  Below  the  aperture  is  a 
smooth  concavity  which  forms  |)art  of  the  iuferiur  meatus  of  the  nose,  traversed 
bv  a  tlsfoire.  thti  maxillary  fijwure,  which  runs  from  tlie  h)wer  part  of  the  orifice  of 
t&e  antnim  obliquely  downwards  and  forwanls,  anil  receives  the  maxillary  process 
of  the  palate  bone.  Behind  it  is  a  rough  surface  which  articulates  with  the  per- 
pendicular plate  of  the  palate  bone,  traversed  by  a  groove  which,  commencing  near 
the  middle  of  the  posterior  Iwrder,  runs  obliquely  duwnwarda  and  forwards,  and 
forms,  when  completed  by  its  articulation  with  the  palate  bone,  the  posterior  palatine 
canal.  In  front  of  tht^opening  in  the  antrum  is  a  deep  groove,  converted  into  a 
canal  by  the  lachrymal  and  inferior  turbinated  bones,  and  lodging  the  nasal  duct. 
More  anteriorly  is  a  well-niarkwi  mugh  ridge,  the  inferior  turbinated  crest,  for 
articulation  with  the  inferior  turbinated  bone.  The  concavity  above  this  ndgo 
fonns  part  of  the  middle  meatus  of  the  nose;  whilst  that  below  it  forms  part  of 
the  inferior  meatus.    The  inferior  division  of  this  surliacc  is  concave,  rough  and 
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uneven,  and  perforated  by  numerouH  BraaXl  foramina  for  the  passage  of  nutrient 
vessels. 

TUc  Antrum  of  Hiffhrnort,  or  Maxillary  Sinus,  is  a  large  trinn;;ular-sliai>e<l 
cavity,  hollowed  out  of  the  liody  of  tbe  maxillary  bone ;  its  i;pex.  directed  out- 
wards, 18  formed  by  ibc  malar  process;  its  base,  by  the  outer  wall  of  the  nost 
Its  walls  are  everywhere  exceedingly  tliiu,  its  roof  bciug  fnrmetl  by  the  orbital 
plate ;  its  floor  by  the  alveolar  process,  l>ound(;d  in  front  by  the  facial  snrfacc,  find 
behind  by  the  zygomatic.  Its  inner  wjill,  or  liiLse,  presents,  in  tlie  disarticulated 
bone,  a  large  irregular  aperture,  which  conununieatea  with  the  nasal  ibss«.  The 
margins  of  this  aperture  arc  thin  and  ragged,  and  the  aperture  itself  is  much  con- 
tracted b\' its  articulation  with  the  ethmoid  above,  the  inferior  turbinated  below, 
and  the  palate  bone  behind.  In  the  articulated  skull,  this  cavit}'  communicates 
with  the  middle  meatus  of  the  noso,  generally  by  two  small  apertures  left  Ix^twcen  . 
the  above-mentioned  bones.  In  the  recent  sta1e»  usually  only  one  small  ojMjaing 
exists,  near  the  up})cr  part  oft  the  cavity,  sufficiently  large  to  admit  the  end  of  a 
probe,  the  other  being  closed  by  tbe  lining  membrane  of  the  sinus. 

Crossing  the  cavity  of  the  antrum  are  often  seen  several  projecting  laminse  of 
bone,  similar  to  those  seen  in  the  sinuses  of  the  cranium ;  and  on  its  posterior  wall 
are  the  posterior  dental  canals,  transmitting  the  posterior  dental  vessels  and  nerves 
to  the  teeth.  ProjctMing  into  the  fioor  are  several  conical  pcoccsscs,  corresponding 
to  the  roots  of  the  first  and  second  molar  teeth ;  in  some  cases,  the  floor  is  per- 
forated by  the  teeth  in  this  situation.  It  is  from  tbe  extreme  thinness  of  the  walls 
of  this  cavity,  that  we  are  enabled  to  explain  how  a  t\imor,  growing  from  the 
antrum,  encroaches  upon  the  adjacent  parts,  pushing  up  the  floor  of  the  orbit,  and 
displacing  the  eyeball,  pnijecting  inwanl  into  the  nose,  protruding  forwards  on  to 
the  check,  and  making  its  way  backwards  into  the  zygomatic  fossa,  and  down- 
wards into  the  reouth. 

The  Afahr  Procais  is  a  rough  triangular  eminence,  situated  at  the  angle  of 
separation  of  the  facial  from  the  zygomatic  surface.  In  front,  it  is  concave, 
forming  part  of  the  facial  suriace;  behind,  it  is  also  concave,  nnd  Ibrms  part  of  the 
temporal  fossa;  above,  it  is  rough  and  serratetl  for  articulation  with  the  mal»r 
bone;  whilst^  below,  a  prominent  ridge  marks  the  division  between  the  facial  and 
zygomatic  surfaces. 

The  Nasal  Process  is  a  thick  triangular  plate  of  bone,  which  projects  upwards, 
inwards,  and    backwards,  by  the  side  of  the   nose,  forming  part  of  its  lateral 
boundary.     Its  external  auriaco  is  concave,  smooth,  pei-foralud  by  numerous  fora- 
mina, and   gives  atljichincrit  U)  the   Levator   labii  superioris   ala'-que  nasi,  the 
Orbicuhiris  palpebrarum,  and  Tendo  oculi.     Its  internal  surface  ibrms  part  of  the  ' 
inner  wall  of  the  nose;  it  articulates  above  with  the  fixintal,  and  presents  a  rough 
imeven  surface,  which  articulates  with  the  ethmoid  bone,  closing  in  the  anterior 
ethmoid  cells;  below  this  is  a  tran.sverse  ridge,  the  superior  turbinated  crest,  for 
articulation  with  the  middle  turbinated  bone  of  tbe  ethmoid,  bounded  below  by  a 
smooth  CAmcavity,  which  forms  purt.  of  the  middle  meatus;  below  this  is  the  inferior 
turbinated  crest,  already  described,  for  articulation  with  the 'inferior  turbinated' 
bone;  and  still  more  inferiorly,  the  coDca\'ity  which  fonns  part  of  the  inferior 
mciituB.    The  anterior  border  of  the  nasal   process  is  tliin,  directed  obliquely 
downwards  and  forft'ards,  and  present;^  a  serrated  edge  for  articulation  with  the  nasal 
bone:  its  posterior  border  is  thick,  and  hollowed  into  a  groove  for  the  na.s'd  duct. : 
Of  the  two  margins  of  this  groove,  the  inner  one  articulates  with  the  lachrymal 
bone,  the  outer  one  forms  part  of  the  circumference  of  the  orbit.     Just  where 
the  latter  joins  the  orbital  surface  is  a  small  tuWcle,  the  lachrymal  tubercle; 
this  serves  as  a  guide  to  the  surgeon  in  the  perlbrmanco  of  the  operation  for 
fb^tula  lacrymalift.     The  lachrymal  groo%'c  in  thei  articuTntetl  skull  is  converted  j 
into  a  canal  by  the  lachrymid  Koue,  and  lachrymal  proco.sa  of  the  inferior  tur- 
binated; it  is  directed  downwards,  and  a  little  backwards  and  outwards,  is  about  [ 
the  diameter  of  a  gno-^e-qnill,  sliirhtly  narrower  in  the  middle  than  at  either i 
extremity,  and  lodges  the  nasal  ducL 
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The  Alveolar  Pnxrfm  is  tlie  thickest  nnd  most  spongy  part  of  the  bone,  broader 
behind  than  in  front,  aod  uxjcavated  into  deep  cavities  for  the  reception  of  the 
teeth.  These  cavities  are  eight  in  number,  and  vary  in  size  and  depth  according 
to  the  teeth  they  conliun :  those  for  the  canine  teeth  being  the  deepest;  thasc  for 
the  molars  being  widest,  and  subdivided  into  minor  cavities;  those  tor  the  incisors 
being  single,  but  deep  and  narrow. 

The  Palate  Process,  thick  and  strong,  projcete  horizontally  inwards  from  the 
inner  suriacc  of  the  bono.  It  is  much  thicker  in  front  than  behind,  and  forms  a 
considerable  part  of  the  floor  of  the  nares,  and  the  roof  of  the  mouth.  Its  upper 
8urfaee  is  concave  from  side  to  side,  smooth,  and  forms  part  of  the  floor  of  the 
Doee.  In  &x>nt  is  seen  the  upper  orifice  of  the  anterior  palatine  (incisor)  cnnal, 
which  leads  into  a  loss;!  formed  by  tlio  junction  oi^  the  two  superior  maxillary 
bones,  and  is  pituated  iinme^Jiatcly  Iwhind  the  incisor  teeth.  It  transmits  the  ante- 
rior palatine  ve.'aeU,  the  naso-piUatinc  nerves  passing  through  the  intermaxillary 
suture.  The  inferior  surface,  also  concave,  is  rough  and  uneven*and  forms  part 
of  the  roof  of  the  mouth.  This  surface  is  perlbrated  by  numerous  foramina  for 
the  p:issage  of  nutritious  vessels,  channelled  at  the  back  jiart  of  its  alveolar  border 
by  a  longitndiiiiil  groo\-e,  sometimes  a  canal,  for  the  transmisaon  of  the  por^terior 
palatine  vessels,  and  a  lar;;je  ner%'e,  and  presents  little  depressions  for  the  lodgment 
of  the  palatine  glands.  This  surface  presents  anteriorly  the  lower  orifice  of  the 
anterior  palatine  fossa.  In  some  bones,  a  delicate  linear  suture  may  be  seen 
extending  from  the  anterior  palatine  fos.sa  to  the  interval  Ijetween  Iho  lateral 
incisor  and  the  canine  teeth.  This  marks  out  the  iDt«.TniaxiIIary  bijue,  which  in 
some  animals  exists  permanently  as  a  separate  piece.  It  inoliidcs  the  whole  thick- 
ness of  the  alveolus,  the  corresponding  part  of  the  floor  of  the  nose,  and  the 
anterior  nasal  spine,  and  contains  the  sockets  of  the  incisor  teeth.  The  outer 
border  of  the  palate  process  is 

firmly  united  with  the  rest  of  the  P'K-  47.— I>«reloinneni  of  Snperior  MutUlarjr  Done.  B/ 
bone.  Thcinnerborderisthicker  Four Ceutrwu 

in  front  than  liehiud,  raised  above 
into  a  ridge,  which,  with  the  cor- 
rcspomling  ridge  in  the  opposite 
bone,  forms  a  groove  for  the  re- 
ception of  the  vomer.  The  an- 
terior margin  is  bounded  by  the 
thin  concave  border  of  the  open- 
ing of  the  nose,  ]>mlongt^i  for- 
wards internally  into  a  sharp 
proces;?.  forming,  with  a  similar 
process  of  the  opposite  bone,  the 
anterior  nasal  spine.  The  pos- 
terior iMirder  is  serratofl  fof 
articulation  with  the  horizontal 
plate  of  the  palate  4xinc. 

Devtlopmifnf.  This  bone  is 
fonoed  at  such  an  early  period, 
and  oa.'dni^tion  proceeds  in  it 
with  such  rapidity,  that  it  has 
been  foun<l  impracticable  hither- 
to to  determine  witli  accuracy 
its  number  of  centres.     It  ap- 

peam,  however,  probable  that  it  has  _/bMr  centres  of  dcvclopmont,  viz.,  one  for  the 
nasal  and  facial  p<)rtions,  one  for  the  orbital  and  malar,  one  for  the  incisive,  and 
one  for  the  palatal  portion,  including  the  entire  palate  except  the  incisive  segment. 
The  incisive  portion  is  indiL'atc<l  in  young  l>ones  by  a  fissure,  which  marks  off  a 
small  segment  of  the  pahitc,  including  the  two  incisor  teeth.  In  some  animals,  this 
remains  permanently  as  a  Bei>arate  piece,  constituting  the  intermaxillary  bone:  aod 
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in  the  human  enbject,  -where  the  jaw  is  malformed,  as  in  cleft  palate,  this  segment 
may  be  separated  from  the  maxillary  bone  by  a  deep  fissure  extending  backwards 
between  thfl  two  into  the  palate.  If  the  fissure  be  on  botlf  sides,  both  segments  are 
quite  isolated  from  the  maxillary  bones,  and  Lang  from  the  end  of  the  vomer,  not 
unf'rc'tiucntly  Ijcing  much  <lisplaec<l,  and  often  accompanied  by  congenital  fissure  of 
che  upper  lip,  either  on  one  or  both  sides  of  the  median  line.  The  maxillary  sinus 
appears  at  an  earlier  period  than  any  of  the  other  sinuses,  its  development  com- 
mencing about  the  fourth  mouth  of  fcetal  life. 

Articulations.  With  nine  bones:  two  of  the  cranium — the  frontal  and  ethmoid, 
and  seven  of  the  face,  viz.,  the  nasal,  malar,  iachrvmal,  inferior  turbinated,  palate, 
vomer,  and  its  fellow  of  the  opposite  aide.  Sometimes  it  articulates  with  the 
orbital  plntc  of  the  sphenoid. 

AttacUmetU  of  Miifichs.  Orbicularis  palpebrarum,  Obliquus  inferior  oculi.  Leva- 
tor labii  supcrioris  alieque  nasi.  Levator  labii  superioris  proprius.  Levator  anguU 
oris,  Compressed  naris,  Depressor  olot  nasi,  Massetcr,  Buccinator. 


Fig.  48. — Left  Laclirvmul 
Bone,     Extcrtinl  Surface. 
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The  Lachrymal  Boxes. 

The  Lachrymal  Bones  are  the  smallest  and  most  fragile  bones  of  the  iace,  situated 
at  the  front  part  of  the  inner  wall  of  the  orbit,  and  resemble  somewhat  in  form, 
thinness,  and  size,  a  finger-nail ;  hence  they  are  termed 
the  «wa  unguis.  Each  bone  presents  for  examinatiuii  two 
surfaces  am!  four  borders.  The  external  or  orbital  surface 
(fig.  48)  i.s  diviiled  by  a  vertical  ri<Ige  into  two  parts,  The 
j)ortion  of  bone  in  front  of  this  ridge  presents  a  smooth, 
concave,  longitudinal  groove,  the  free  margin  of  which 
unit&s  with  the  nasid  process  of  the  superior  maxillary  bone, 
completing  the  hiehrymal  groove.  The  upper  part  of  this 
groove  lodges  the  lachrymal  sac ;  the  lower  part  a-ssists  in 
the  formation  of  the  lachrymal  canal,  and  loages  the  nasal 
duct.  The  portion  of  bone  behind  the  ridge  is  smooth, 
slightly  concave,  and  forma  part  of  the  inner  wall  of  the 
orbit.  The  ridge,  and  part  of  the  orbital  surface  imme- 
diatelv  behind  it,  afford  attachment  to  the  Ten.i^or  tar.'ii : 
the  ridge  terminates  below  in  a  small  hook-like  process, 
which  artiijulatcs  with  the  Iachrvmal  tubercle  of  the  snjie- 
rior  maxillary  bone,  and  completes  the  upper  orifice  of 
It  sometimes  exists  as  a  separate  piece,  which  is  then 
called  the  ksser  lacJirymal  in>ne.  The  internal  or  na.sal  surfnco  presents  a  depressed 
furrow,  corresponding  to  the  ridge  on  its  outer  surface.  The  surface  of  bone  in 
front  of  this  forma  part  of  the  middle  mcjitus;  and  thnt  behind  it  articulates 
with  the  ethmoid  b*>nc,  filling  in  the  anterior  ethmoidal  cells.  Of  the /owr  borders, 
the  anterior  is  the  longest,  an<l  articulates  ■with  the  na^al  process  of  the  superior 
maxillary  bone.  Tlie  j)osterior,  thin  and  iinevtm,  artienlatea  with  the  os  planum 
of  the  ethmoid.  The  superior,  the  shortest  and  thickest,  articulates  with  the 
internal  angular  process  of  the  frontal  bone.  The  inferior  is  divided  by  the  lower 
edge  of  the  vertical  crest  into  two  parts,  the  posterior  part  articulating  with  the 
orbital  plate  of  the  superior  maxillary  bone;  the  anterior  portion  being  pro- 
longed downwards  into  a  pointed  process,  which  articulates  with  the  lachrymal 
process  of  the  inferior  turbinated  bone,  assisting  in  the  formation  of  the  lachrymal 
canal. 

Dcxtlopment.  By  a  single  centre,  which  makes  its  appearance  soon  after  ossi- 
fication of  the  vertebrae  lias  commenced. 

Articulations.  With  four  bones:  two  of  the  cranium,  the  frontal  and  ethmoid, 
and  two  of  the  face,  the  superior  maxillary  and  the  inferior  turbinated. 
AttachmeTU  of  Muscles,  The  Tensor  tarsi. 


the  lachrymal  canal. 
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Thk  Malar  Boxes. 

The  Malar  Bones  are  two  small  quadrangular  bones,  situated  at  tLe  upper  and 

outer  part  of  the  face,  forming  the  prominence  of  the  eheek,  part  of  the  ont«r  wall 

and  floor  of  the  orbit,  and  part  of  the  tempiral  and  zygomatic  fossi«.     Each  bone 

presents  for  examinfltion  an  external  and  an  internal  surface;  four  proceAsea,  the 

frontal,  orbital,  nuixiUary,  and  zygomatic ;  and  lour  borders.  The  cxierual  surface 
r(fig.  40)  is  smootli,  convex,  perforated  near  ita  centre  by  one  or  two  small 
^Apcrlurcs,  the  malar  foramina,  for  the  passage  of  nerves  and  vesaets,  covered 

by  the  Orbicularis  palpebrarum 

■  muscle,  and  aftbrds  attachment  Fig.  49.— Left  Halar  Bone.    Oat«r  Surfue. 

tto  the  Zygomnticus  major  and 

Zygomaticus  minor  muscles. 
The  internal  surface  (fig.  50\ 

directed  backwards  and  inwards, 

is  concave,  pre.senting  internally 

a  rough  triangular  surface,  for 

articuUtion  with   the   superior 

maxillary  bone;  and  externally, 

a  smooth  concave  surface,  which 

forms  the  anterior  boundary  of 

the  temporal  foasa  nbove,  wider 

below,  where  it  forma  part  of 

the  zygomatic  fossa.  Tliis  sur- 
L&ce  presents,  a  little  above  its 
Icentre,  the  aperture  of  one  or  two 
iknalar  canals,  and  affonls  attach- 
'  ment  to  part  of  two  muscles,  the 

Tempond  above,  and  the  Masso- 

ter  below.   Of  the  four  processes, 

the  frofitalh  thick  and  serrated, 

and  articuUtes  with  the  external 

angular  process  of  the  froutal 

bone.    The  orhital  process  is  a 

thick  and  strong  plate,  which 

projects   backwards    from    the 

orbital  margin  of  the  bone.    Its 

upper  surface,  smooth  and  con< 
ave.  forms,  by  ita  junction  with 
^tho  great  ala  of  the  sphenoid, 

the  outer  wall  of  the  orbit.    Its 

under  surface,  smooth  and  oon- 

rex,  forms  part  of  the  temporal 
Lfbssa.  Ita  anterior  margin  is 
ramooth   and   rounded,  forming 

port  of  the  circumference  of  the 

orbit.  Its  superior  margin,  rough, 

and  directed  horizontallv,  arti- 
..eolates  with    the    frontal   bone 
ehind  the  external  angular  pro- 

cess.    Its  posterior  margin  is  rough  and  serrated,  for  articulation  with  the  sphenoid ; 

internally  it  is  also  serrated  for  articulation  with  the  orbital  surface  of  the  superior 
|tnaxillnry.     At  the  angle  of  junction  of  the  sphenoidal  and  maxillary  portions,  a 

short  rounded  non*articular  margin  is  sometimes  seen;  this  forms  the  anterior 


Fig.  60.— left  MolAr  Bone.    Iiuwr  SarftM. 
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boundary  of  tlie  splienomaxill.iry  fissure:  occasionallv,  no  such  non-articular 
margin  exists,  the  fissure  being  completed  by  the  direct  junction  of  the  maxillary 
and  sphenoid  bones,  or  by  the  iuterpoeitiou  of  a  small  Wormian  bone  in  the 
angular  interval  between  them.  On  the  upper  surface  of  the  orbital  process  are 
seen  the  orifices  of  one  or  two  temporo-malar  canals;  one  of  these  usually  opens 
on  the  posterior  surface,  the  other,  occasionally  two,  on  the  facial  surface :  they 
transmit  filaments  (temporo-malar)  of  the  orbital  branch  of  the  superior  maxillary 
nerve,  l^he  maxiHary  process  is  u  rough  triangular  surface,  which  articulates  with 
the  superior  maxillary  boae.  The  zi/gfrnnUic  prtx^exn,  long,  narrow,  and  serrated, 
articulates  with  the  zygomatic  process  of  the  temporal  bone.  0/  thtfour  borders, 
the  superior  or  orbital  is  sino*jtli,  arehcil,  and  fonns  a  considerable  part  of  the 
circumfereuce  of  the  orbit.  The  inferior  or  zygomatic  is  continuous  with  the 
lower  border  of  the  zygomatic  arch»  aftbrding  attachment  by  its  ro\igh  edge  to  the 
Masscter  muscle.  Tlie  anterior  or  maxillary  border  is  rough,  and  bevelled  at  the 
expense  of  its  iuner  table,  to  articulate  with  the  superior  maxillary  bone ;  aftbrding 
attiicUment  by  its  outer  margin  Ut  the  Levator  lahii  superioris  pruprius,  just  nt  its 
point  of  junction  with  the  superior  nutxillary.  Tlic  posterior  or  temporal  border, 
curved  like  an  italic  /',  is  continuous  above  with  the  commencement  of  the  temporal 
ridgo;  below,  with  the  upper  border  of  the  zygomatic  arch;  it  affords  attachment 
to  the  temporal  fascia. 

Dewhpment.  By  a  single  centre  of  ossification,  which  appears  at  about  the 
same  period  when  ossification  of  the  vertebne  oomniencos. 

Arttcuiatt'oiis.  With  four  bones ;  three  of  the  cntnium,  the  frontal,  sphenoid,  and 
temporal ;  and  one  of  the  face,  the  superior  maxillary. 

Attachment  of  J/r/ac/c^.  Levator  labii  superioris  propriuS;  Zygomaticua  major 
and  Zygomaticus  minor,  Masseter,  and  Temporal. 


The  P.^l.vte  Boxes. 

The  Palate  Bones  are  situated  at  the  baclc  part  of  the  nasal  fos-sro;  they  are  two 
in  number,  one  on  each  side,  wedged  in  between  the  superior  maxillary  and  the 
pterygoid  process  of  the  sphenoid.  Each  bone  assists  in  the  formation  of  three 
cavities,  the  floor  and  outer  wall  of  the  na-w.  the  roof  of  the  mouth,  and  tho  floor 
of  the  orbit:  and  enters  into  the  formation  of  three  fossa?,  tho  zygomatic,  spheno- 
maxillary, and  ptervi^oid.  In  form,  the  palate  bone  somewhat  resembles  the  letter 
L,  find  may  be  divided  into  an  inferior  or  horizontal  plate,  and  a  superior  or 
vertical  plate. 

Tho  Horizontal  Plate  is  thick,  of  a  quadrilateral  form,  and  presents  two  surfaces 
and  four  borders.  The  superior  surface,  concave  from  side  to  side,  fonrw  the  Imck 
part  of  the  floor  of  the  nares.  Tho  inferior  surface,  slightly  concave  and  rougli, 
forms  the  back  \y.\n  of  the  hard  palate.  At  its  posterior  part  may  be  seen  a 
Inuisverse  ridge,  more  or  less  marked,  for  the  attiichment  of  the  aponeurosis  of  the 
Tensor  palati  muscle.  At  the  outer  extreiuity  of  Ibis  ridge  is  a  deep  groove,  con- 
vertwl  into  a  canal  by  its  articulation  with  the  tuberosity  of  the  superior  maxil* 
lary  bono,  and  forming  the  posterior  palatine  canal.  Near  this  groove,  the  orifices 
of  one  or  two  small  canals,  accessory  posterior  palatine,  may  frequently  be  seen. 
Tlie  anterior  border  is  serrated,  bevelled  at  the  expense  of  its  inferior  surface,  and 
articulates  with  the  palate  process  of  the  superior  maxillary  bone.  The  jiosterior 
border  is  concave,  iree,  and  serves  for  the  attachment  of  the  soil  palate.  Its 
inner  extremity  is  sharp  and  pointed,  and,  when  united  with  the  opposite  bono, 
forms  a  projecting  process,  the  posterior  ras;d  spine,  for  the  attachment  of  the 
Azygos  uvulae.  The  external  border  is  united  with  the  lower  part  of  the  perpen- 
dicular plate  almost  at  right  angles.  Tlie  internal  border,  the  thickest,  is  serrated 
fur  articulation  with  its  fellow  of  the  opposite  side;  the  superior  dlge  is  raised 
into  a  ridge,  wliich,  united  with  the  opposite  bone,  forms  &  crest  in  which  the 
vomer  is  received. 
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le  Ft^^(l'tra7  P2afe  (fig.  51)  is  thin,  of  an  oblong  fomi,  and  directed  upwards 
and  a  littlo  inwards.     It 

presents  two  Burfactjs,  an  ^'S>  61— l^ft  PnUto  Boiir.    IiiUfmal  Vl»w  (enUrjed). 

external  and  an  internal, 
and  four  borders. 

The  tnteriiaisHrJace  pre- 
sents at  its  lover  part  a 
broad  shallow  depression, 
which  fornid  part  of  the 
inferior  nieatudofthenose. 
Iraiuediatoly  above  this  is 
a  well-marked  horizontal 
ridge,  the  inferior  tiirbi- 
nateil  crest,  for  articula- 
tion with  the  inierior  tnr- 
bimitod  bone;  aliovc  this, 
a  second  broad  shallow 
deproasion,  which  tbrma 
part  of  the  middle  meatus^ 
surmounted  above  by  a 
horizontal  ridge,  less  pro- 
minent than  the  inferior, 
the  superior  turbinated 
crest,  for  articulation  with 

the  middle  turbiuateil  bone.     Alxive  the  superior  turbinated  crest  is  a  narrow 
horizontal  groove,  which  forms  part  of  the  superior  meatus. 

The  exiermil  surface  is  roucH  and  irregular  throughout  the  greater  part  of  ita 
extent  tor  articulation  ■with  the  inner  surface  of  the  suiwrior  maxillary  bone,  ita 
upper  and  back  part  being  smooth  where  it  enters  into  the  formation  of  the 
zygomatic  fossa;  it  is  also  smooth  in  front,  where  it  covers  the  orifice  of  the 
antrum.  Towards  the  back  part  of  this  surface  is  a  deep  groove,  converted  into  a 
canal,  the  posterior  palatine,  oy  its  articulation  with  the  superior  maxillary  bone. 
It  transmits  the  posterior  palatine  vessels  and  a  large  iicrve.    The  anterior  Iwrdcr 

thin,  irregular,  and  prcstmts  oppo-site  the  inferior  turliinatod  crest  a  pnnted 

ojecting  lamina,  tlie  maxillary  process,  which  is  directed  forwards,  and  closes 

In  the  lower  and  back  part  of  the  opening  of  the  antrum,  being  received  into  a 

fissure  that  exists  nt  the  inferior  part  of  this  aperture.    The  posterior  border 

(fig.  52)  presouts  a  deep  groove,  the  edges  of  which  are  serrated  for  articulation 

^ih  the  pteryjifoid  process  of  the  sphenoid.    At  the  lower  part  of  this  bonier  is 

an  a  pyramidal  process  of  bone,  the  plfrytjoi'd  pmcejts  or  tuberosity  of  the  pidate, 
which  18  roooived  mto  the  angular  interval  between  the  two  pterygoid  plates  of 
the  sphenoid  at  their  inierior  extremity.  This  process  presents  at  its  back  part 
three  grooves,  a  median  and  two  lateral  ones.  Tlte  former  is  smooth,  and  forms 
part  of  the  pterygoid  fossa,  affording  attachment  to  the  Internal  pterygoid  muscle; 
whilst  the  lateral  grooves  are  rough  and  uneven,  for  articulation  with  the  anterior 
Iwr^ler  of  each  pterygoid  plate.  The  base  of  this  process,  continuous  with  the 
horizouiol  portion  of  the  l>one,  presents  the  apertures  of  the  accessory  descending 

Jatioe  canals;  whilst  iLs  outer  surface  is  rough,  for  articulation  with  the  inner 
^rfiiee  of  the  body  of  the  superior  maxillary  bone.  The  superior  border  of  the 
vertical  plate  presents  two  well-marked  processes,  separated  by  an  intervening 
natoh  or  foramen.  The  anterior,  or  larger,  is  called  the  orbital  process;  the 
poatenor,  the  sphaiioidal. 

The  Orbital  Process,  directetl  upwanls  and  outwards,  is  placed  on  a  higher 
level  than  the  sphenoidal.  It  presents  five  surfaces,  which  inclose  a  hollow  cellu- 
lar cavitv,  and  is  connected  to  the  perpendicular  plate  by  a  narrow  constricted 
neck.  Of  these  five  surfaces,  three  are  articular,  two  non-articular  or  free  sur- 
Cftoes.     The  three  articular  are  the  anterior  or  maxillary  surface,  which  is  directed 
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(orwards,  outwards,  and  downwards,  is  of  an  oblong  form,  and  rough  for  artioulatioQ 
with  the  superior  maxillary  bone.  The  posterior  or  sphenoidal  surface  is  directed 
backwards,  upwards,  and  inwards.    It  ordinarily  presents  a  small  half-oellular 

cavity  which  cummuuicatcs  with 
Fig.  52.— Left  Pulnt*  Bone.    Pttatarior  Vkw  (enlarged). 


*l     /i*,. 


the    sphenoidal    sinus, 
margins  of   which   are 
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and  the 
SL-rrated 
for  articulation  with  the  vertical 
part  of  the  sphenoidal  turbinated 
bone.  The  internal  or  ethmoidal 
surface  is  directed  inwards,  up- 
wards and  forwai"d:*,  and  articu- 
lates with  the  lalvrul  mass  of  the 
ethmoid  bone.  lu  some  cases, 
the  cellular  cavity  above-men- 
tioned ojxjns  on  this  surface  of 
the  bone;  it  then  communicates 
with  the  posterior  ethmoidal 
cells.  Moro  rarely  it  opens  on 
both  suri'accs,  and  tlion  commu- 
nicate^ with  the  posterior  eth- 
moidal cells,  and  the  tphenoidal 
mnus.  The  non-articulnr  or  free 
surfaces  are  the  superioV  or  or- 
bital, directed  upwards  imd  out- 
wards, of  triangular  form,  concave, 
smooth,  articulating  w*ith  tne  superior  maxillary  bone,  and  forming  the  back 
part  of  the  floor  of  the  orbit.  The  extorua!  or  zygomatic  surface,  directed  out- 
wards, backwards  and  downwards,  is  of  an  oblong  form,  smooth,  ai^  forms  part 
of  tho  zygomatic  fosi«u  This  surface  is  separated  from  the  orbit  by  a  smooth 
roundetl  border,  which  enters  into  the  formation  of  the  spheno-maxillary  Ussure. 
The  Sphenoidal  Process  of  the  palate  bone  is  a  iliin  compre&sed  plate,  much 
smaller  than  the  orbital,  and  directed  upwards  and  inwards.  It  presents  three 
surfaoes  and  two  borders.  The  superior  surface,  the  smallest  of  the  three,  arti- 
culates with  the  horizontal  part  of  the  sphenoidal  turbinated  bone ;  it  presents  a 
groove  which  contributes  to  the  formation  of  the  ptery go-palatine  caual.  The 
internal  surface  is  concave,  and  forms  part  of  the  outer  wall  of  the  nasal  fossa. 
Tlic  external  surface  is  divided  into  an  articular,  and  a  non- articular  portion;  the 
former  is  rough  for  articulation  witli  the  inner  surface  of  the  pterygoid  process 
of  tho  sphenoid;  the  latter  is  smooth,  and  forms- part  of  the  zygomatic  fossa. 
The  anterior  border  forms  the  posterior  boundary  of  the  sjiheno-palatine  foramen. 
The  iKJsterior  border,  serrated  at  the  expense  of  the  outer  table,  articulates  with 
the  inner  surface  of  the  [)terygoid  process. 

The  orbital  and  sphenoidal  processes  are  separated  from  one  another  by  a  deep 
notch,  which  is  converted  into  a  foramen,  the  sphcno-palatlnc,  by  articulation  with 
the  sphenoidal  turbinated  bone.  Sometimes  the  two  processes  are  united  above, 
and  form  between  them  a  complete  foramen,  or  the  notch  is  crossed  by  one  or 
more  spicula  of  bone,  so  as  to  form  two  or  more  foramina.  In  the  articulated 
skull,  tlii.*?  foramen  opens  into  the  back  part  of  the  outer  wall  of  the  superior 
meatus,  and  traa.*tmits  the  spheno- palatine  vessels  and  nerves, 

Devehpmeffit.  From  a  single  centre,  which  makes  its  appearance  at  the  ancle  of 
junction  of  the  two  plates  of  the  bone.  From  this  point  ossification  spreads,  in- 
wards,  to  the  horizontal  plate;  downwards,  into  the  tuberosity;  and  upwards,  into 
the  vertical  plate.  In  tne  fcetus,  the  horizontal  plate  is  much  longer  than  the 
vertical;  and  even  after  it  is  fully  ossified,  the  whole  bone  is  remai'kable  for  its 
shortness. 

Arlicu lotions.  "With,  seven  bones:  the  sphenoid,  ethmoid,  superior  maxillary, 
inferior  turbinated,  vomer,  opposite  palate,  and  sphenoidal  turbinated. 
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The  In'febiob  Turbikatkd  Bones. 

The  Inferior  Turbinated  Bones  are  situated  one  on  each  side  of  the  outer  wall  of 
the  oasal  fossfo.     Each  bone  consists  of  a  layer  of  thin  spongy  bone,  curled 
'^pon  itself  like  a  scroll,  henco  its  name  "turbinated;"  and  extends  horizontally 
"  cross  the  outer  wall  of  the  nasal  fossa,  itmnediately  below  the  orifice  of  the 
antrum.     Each  bone  presents  two  surfaces,  two  borders,  and  two  extremities. 

The  ini'^mal  surface  (fig.  53)  is  convex,  perforated  by  numerous  apcrture-s  Jind 
traversed    by   longitudinal    grooves 

rand  canals  for  the  lodgment  of  arte-  Plg.*K3.— Right  laferiorTurbluaiwlBoue.  luuvr 
Hca  and  veins.  In  the  recent  state  it 
is  covered  by  the  lining  membrane  of 
the  nose.  The  eMerwil  surfar^e  is  con- 
cave (fig.  54),  and  forma  i>art  of  the 
inferior  meatus.  Its  upper  border  is 
thin,  irregular,  and  connected  to  van- 
oas  bones  along  the  outer  wall  of  the 
noso.  It  may  DO  divided  into  three 
portions;  of  these,  the  anterior  arti- 
culates with  the  inferior  turbinated 
crest  of  the  superior  maxillary  bone; 

the  posterior  with  the  inferior  turbinated  crest  of  the  pjilate  bone ;  the  middle 
portion  of  the  superior  border  presents  three  well-marked  processes,  which  vary 
much  in  their  size  and  form.  Of  these  the 
anterior  and  smallest  is  situated  at  the 
junction  of  the  anterior  fourth  with  the 
posterior  three-fourlha  of  the  bone;  it  is 
small  and  p.^inted,  and  is  called  the  ^acJtry- 
Tnal process,  for  it  articulates  with  the  ante- 
■  rior  inferior  angle  of  the  lachrymal  bone, 
and  by  its  margins  with  the  groove  on 
the  back  of  the  nasal  process  of  the  supe- 
rior maxilkry,  and  thus  assists  in  formmg 
the  lachrymal  canal.  At  the  junction  of 
the  two  middle  fourtlis  of  the  bone,  but  en- 
croaching on  the  latter,  a  broad  thin  plate,  the  ethmoidal  process,  ascends  to  join 
the  unciform  process  of  the  ethmoid ;  from  the  lower  border  of  this  process,  a  thin 
lamina  of  bone  curves  downwards  and  outwards,  hooking  over  the  lower  edge  of 
the  orifice  of  the  antrum,  which  it  narrows  below;  it  is  called  the  maxiUari/  prO' 
eess,  and  fixes  the  bone  firmly  on  to  the  outer  wall  of  the  nasal  fossa.  The  infe- 
rior  border  is  free,  thick  and  cellular  in  structure,  more  especially  in  the  centre 
of  the  bono.  Both  extremities  are  more  or  less  narrow  and  pointed.  If  the  bone 
is  held  so  that  its  outer  concave  surface  is  directed  backwards  (i.  e.,  towanls  the 
holder),  and  its  superior  border,  from  which  the  lachrymal  ana  ethmoidal  pro- 
cesses project,  upwards,  the  lachrymal  process  mil  be  directed  to  the  side  to  which 
the  bone  belongs. 

Devthpment.  By  a  single  centre  which  makes  its  appearance  about  the  middle 
of  fcetal  life. 

Art^ulations.  With  four  bones:  one  of  the  cranium,  the  ethmoid;  and  three  of 
the  face,  the  superior  maxillary,  lachrymal  and  palate. 

No  muscles  are  attached  to  this  bone. 


Fig.  M Dight  Inferior  TorliinattHl  Bone. 
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The  Vomer. 

The  Vomer  is  a  single  bone,  situatod  vertically  at  tlio  back  part  of  the  nasal 
fossjc,  fomiinj.'  part  ol  the  suptum  of  the  nose.  It  is  tliiu,  somewhat  like  a 
ploughshare  in  lorra ;  but  it  varies  in  different  individuals,  l>eing  frequently  bent 

to  one  or  the  other  side;  it 
Wg.  65.— Vomer.  preaentfl  for  examination  two 

flurfaoes  and  four  b4jrder8. 
Tlifl  lateral  .surfaces  are  smooth, 
marked  wTth  small  furrows  for 
the  lodgment  of  bloodvessels, 
and  by  a  groove  on  each  side, 
sometimes  a  eanal,  the  naso- 
palatine, which  runs  obliquely 
downwards  and  forwards  to 
the  intermaxillary  suture  be- 
tween the  two  anterior  palatine 
canals ;  it  tnin.gmits  the  na.so- 
palatine  nerve.  The  superior 
Dordcr,  the  thickest,  presents 
a  deep  groove,  bounded  on 
each  side  by  a  horizontal  pro- 
jecting ala  of  brjno ;  the  groove 
receives  the  rostrum  of  the  sphenoid,  whilst  the  aim  are  overlajiped  and  retained 
by  laminae  (the  vaginal  processes)  which  project  from  the  under  surface  of  the 
body  of  the  sphenoid  at  the  base  of  the  pterygoid  processes.  At  the  front  of  the 
groi^ve  a  fissure  is  left  for  the  transmission  of  bloodvessels  to  the  substance  of  the 
bone.  The  inferior  border,  the  longwit,  is  bnwwi  and  uneven  in  front,  where  it 
articulates  with  the  two  .su])erior  nia.\illary  bone.s;  thin  and  aharj)  l^ehind  where 
it  joins  with  the  palate  bones.  The  upper  half  of  the  anterior  border  usually 
con^^i^s  of  two  lamiiiie  of  bone,  between  which  is  reeeive<l  the  perpendicular 
plate  of  the  ethmoid,  tlic  lower  half  consisting  of  &  sinj^le  rough  edgev  also  oeca- 
liionally  channelled,  which  U  unitwl  to  the  triangular  cartilage  of  the  nose.  The 
jiosterior  border  i.s  free,  concave,  and  separates  the  nasal  fossis  behind.  It  is 
thick  and  bifid  above,  thin  bolow. 

Dfrt^lnpmcnt.  The  vomer  at  an  early  period  consists  of  two  laminie  separated 
by  a  very  considerable  interval,  and  inclosing  between  them  a  plate  of  cartilage 
■which  is  prolonge<l  forwanls  to  form  the  remainder  of  the  septum.  Os-sitication 
commences  in  it  at  about  the  same  pcri«i  a.s  in  the  vertelI^a^  the  eoale-secne^  of  the 
lime  taking  place  from  behind  forwards,  but  is  not  complete  until  after  puberty. 
irti'^idaliims.  With  six  l>oues:  two  of  the  cranium,  the  S|iheuoid  and  ethmoid; 
and  four  of  the  face,  the  two  superior  maxillary  and  the  two  palate  bones;  and  with 
the  cartilage  of  the  septum. 

The  vomer  has  uo  muscles  attached  to  it. 


Thb  Interior  ifAxiLLARY  Bokk, 

The  Inferior  Maxillary  Bone,  the  largest  an<l  strongest  bono  of  the  face,  serves 
for  the  reception  of  the  mferit»r  teeth.  It  consists  of  a  eurveil  horizontal  portion, 
the  IkxIv,  and  of  two  perpendicular  portions,  the  rami,  which  join  the  former 
nearly  at  right  angles  behind. 

The  Morizontnl  portion  or  body  (fig.  56),  is  convex  in  its  general  outline,  and 
curved  somewhat  like  a  horseshoe.  It  presents  for  examination  two  surfaces 
and  two  borders.  The  ejtt^nal  sri.rfnce  is  convex  from  side  to  side,  concave 
from  above  downwards.  In  the  median  line  is  a  vertical  ridge,  the  symphysis ;  it 
extends  from  the  upper  to  the  lower  border  of  the  bone,  and  indicates  the  point 
of  junction  of  the  two  jiieces  of  which  the  bone  is  composed  at  an  early  period  of 
life.  The  lower  part  of  the  ridge  terminator  in  a  prominent  triangular  eminence 
the  mental  process.     On  either  side  of  the  .sympliy.sis,  just  below  the  roots  of  the 
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incisor  teeth,  is  n  depression,  tlie  incisive  fossa,  for  the  attachment  of  the  Levator 
inuiiti;  autl,  stiil  mure  externally,  a  foramen,  the  mental  furaiuen,  for  the  jMissago 
of  tbe  menial  nerve  and  artery.  This  foramen  is  jilat-ed  just  hcluw  the  r<K)t  of 
ibe  second  bicuspid  tooth.  Running  outwards  from  the  base  of  the  mental  process 
on  each  side,  is  a  well-marked  ridge,  the  external  obliijuo  line.  This  ridge  is  at 
first  nearly  horizontal,  but  altervards  inclines  upwards  and  backwards,  and  is 
continuons  with  the  anterior  border  of  the  ramus;  it  affords  attachment  to  the 
D<?pre**or  labii  inferit>ris  and  iJepressor  anguli  oris;  below  these  the  I'latysma 
myoides  is  inserted.  The  external  oblique  line,  and  the  internal  oblique  *jr 
raylo-hyoidean  line,  to  be  hcrealt^^r  descriWl,  divide  the  body  of  the  bone  into 
a  superior  or  alveobr,  and  an  inferior  or  basilar  portion. 

Fig.  fit;.— liiferfor  Mailllagy  Bono.    Out«r  Surfocv.    Sidti  Vlenr. 
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The  inlenwX  surface  (fig.  57)  is  concave  from  side  to  side,  convex  from  above 
downwanii.  \i\  the  middlo  line  is  an  indistinct  linear  depression,  corrcHponding 
to  the  symphysis  externally;  on  either  side  of  this  depression,  just  below  its 
centre,  are  four  prominent  tubercles,  place*!  in  pairs,  two  alwve  and  two  below; 
they  are  called  the  (jcnial  tvLcrcUa,  and  afford  attachment,  the  upfier  pair  to  the 
Gonio-hyo'^losti  muscles,  the  lower  pair  to  the  Genio-hyoidei  muscles.  Sometimes 
the  tubercles  on  eacli  side  are  blenmxl  inU>  one,  or  they  all  unite  into  an  irregniar 
eminence  of  Ixjue,  or  nothing  but  an  irregularity  may  be  seen  on  the  3urfa<-e  of 
the  bone  at  this  part.  On  either  side  of  the  genial  tubercles  is  an  oval  depresjjion, 
the  sublingual  fossa,  for  lodging  the  sublingual  gland ;  and  beneath  the  fossa  a 
rough  depression  on  each  side,  which  gives  attachment  to  the  anterior  belly  of  the 
Dig.i5trio  muscle.  At  the  back  part  of  the  sublingiml  fossa,  the  internal  obljquo 
or  mvlo-hyoidoau  line  commences;  it  is  at  first  faintly  marked,  but  becomes  more 
distinct  as  it  passes  upwards  and  outwartU,  and  is  e^s-pecially  prominent  opposite 
tho  la-st  two  molar  teeth;  it  divides  the  lateral  snrftice  of  the  bone  into  two  por- 
tions, and  affords  attachment  throughout  its  whole  extent  to  the  Mylo-hyoid 
muscle,  tho  Superior  constriotor  being  attached  a!x)vo  its  posterior  extremity, 
nearer  the  alveolar  margin.  The  portion  of  bone  almve  tlii.s  ridgti  is  amo<.)th,  and 
[>vered  by  the  mucous  membrane  of  the  mouth ;  whilst  that  below  it  pre-sents 
Q  oblong  depression,  the  submaxillary  fiw.«>a,  wider  behind  than  in  front,  fi>r  the 
lodgment  of  the  submaxillary  gland.  Tho  superior  or  alveolar  bonier  is  wider, 
and  its  margins  thicker,  bohina  than  in  front  It  is  hollowed  into  numerous 
cavities,  for  the  reception  of  the  teeth;  these  are  sixteen  in  number,  and  vary  in 
dejith  and  size  aec<)rding  to  tho  teeth  which  they  contain.  The  in/triot  bonW  is 
rounded,  longer  than  the  superior,  and  thicker  in  front  than  behind ;  it  presents 


H 


OSTEOLOGY. 


a  slmllow  groove,  just  where  llie  body  joins  tbe  ramus,  over  which  the  facial 
artery  turns. 

Tlic  Perpendicular  Portions  or  Rami  are  of  a  quadrilateral  form.  Each 
presenU  for  examination  two  surfaces,  four  borders,  and  two  processes.  The 
exkrnal  Jiur/ace  is  flat,  marked  with  ridges,  and  gives  attachment  throughout 
nearly  the  whole  of  its  extent  to  the  Masseter  muscle.  The  internal  sur/act:  pre- 
sents about  its  centre  the  oblique  aperture  of  the  inferior  dental  canal,  for  the 
passage  of  the  inferior  dental  vessels  and  nerve.  The  margin  of  this  opening 
IS  irregular;  it  presents  in  front  a  prominent  ridge,  surmounted  by  a  shaqi  spine, 
which  gives  attachment  to  the  internal  lateral  ligament  of  the  lower  jaw;  and  at 
its  lower  aud  back  part  a  notch  leading  to  a  groove,  the  mylo-hyoideun,  which 
runs  obUrjuely  do\vnwanl8  to  the  back  part  of  the  submaxillary  fossa,  and  lodges 
the  mylo-hvold  vessels  and  nerve;  behind  the  groove  is  a  rough  surface,  for  the 
insertion  ot  the  luternal  pterygoid  muscle.  The  inferior  dental  canal  descends 
obliquely  downwards  and  forwards  in  the  substance  of  tbe  ramus,  and  then  hori- 
zontally forwards  in  the  ^wdy;  it  is  here  placed  under  the  alveoli,  with  which  it 
communicates  by  small  opeuinp^.  On  arriving  at  the  incisor  teeth,  it  turns  back 
to  communicate  with  the  mental  foramen,  giving  off  two  small  canals,  which  run 


Fig.  &7. — Inferior  AtaxEllary  Bon«.     Iiiner  Sar&c«.     Side  Vwv. 
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forward,  to  be  lost  in  the  cancellous  tissue  of  the  bono  beneath  the  incisor  teeth. 
This  canal,  in  the  posterior  two-thirds  of  the  boue,  runs  nciirest  the  internal  sur- 
face of  the  jaw;  and  in  the  anterior  thinl,  nearer  its  external  surface.  Its  walls 
aro  composed  of  compact  tissue  at  either  extremity,  cancelhjus  in  the  centre.  It 
contains  tbe  inferior  dental  vessels  and  nerve,  from  which  branches  are  distributed 
to  the  teeth  through  small  apertures  at  the  biu^es  of  the  nlve(_>Ii.  The  ujyper  bonier 
of  the  ramus  is  thin,  and  presents  two  processes,  separated  by  a  deep  conca\Htv, 
the  sigmoid  notch.  Of^these  processes,  the  anterior  is  the  coronoid,  the  posterior 
the  condyloid. 

The  Coronoifl  Process  is  a  thin,  flattened,  triangular  eminence  of  bone,  which 
varies  in  shape  and  size  in  different  subjects,  and  serves  essentially  for  the  attach- 
ment of  the  Temporal  muscle.  Its  extcmat  sur/acc  is  smooth,  and  affords 
attachment  to  the  Masseter  and  Temporal  muscles.  Its  internal  sttr/ace  givea 
attaeliment  to  the  Temporal  muscle,  and  presents  the  commencement  of  a  longi- 
tudinal ridge,  which  is  continued  to  the  posterior  part  of  the  alveolar  process.  On 
the  outer  side  of  this  ridge  is  a  deep  groove,  continued  below  ou  the  outer  side  of 


INFERIOK  MAXILLARY  BONE. 


05 


the  alveolar  process;  this  ridge  and  part  of  the  groove  afford  attaoKment,  above, 
to  the  Temporal ;  below,  to  the  Buccinator  muscle. 

The  Corulyloid  Process,  shorter  but  thicker  than  the  coronoid,  consists  of  two 
portions:  the  condyle,  and  the  constricted  portion  which  supports  tho  coudyle,  the 
neck.    The  condyle  is  of  an  oblong  form,  its  long  axis  being  transverse,  and  set 
lObliqucly  on  the  neck  in  such  a  manner  that  its  outer  end  is  a  littlt'  more  forward 
I  and  a  little  higher  than  its  inner.     It  is  convex  from  before  backwards,  and  from 
aide  to  side,  the  articular  surface  extending  ftirther  on  the  postcriur  than  on  the 
anterior  surface.     The  neck  of  the  condyle  is  flattened  from  before  backwards, 
and  strengthened  by  ndges  which  descend  from  the  fore  part  and  sides  of  the 
condyle.    Its  lateral  margins  are  narrow,  and  present  externally  a  tubercle  for 
the  external  lateral  ligamenL     Its  jtosterior  surface  is  convex;    its   ant^irior  is 
hollowed  out  on  its  inner  side  bv  a  aepressioa,  the  pterygoid  fossa,  for  tho  attach- 
ment of  the  E.tternal  pterygoid  muscle.     The  lywt:r  border  of  the  ramus  is  thick, 
straight,  and  continuous  with  the  body  of  the  bone.     At  its  junction  ^with  the 
jposterior  border  is  the  angle  of  the  jaw,  which  is  either  inverted  or  everted,  and 
arked  by  rough  oblique  ridges  on  each  side  for  the  attachment  of  tho  Masseter 
extera.illy,  and  tho   Internal  pterygoid    internally;   and,  between  them,  is  the 
attachment  of  the  stylo-maxillary  ligament.     The  anterior  border  is  thin  above, 
'licker  below,   and   continuou.s  with  the  external  oblique   line.     The  paateriar 
order  is  thick,  smooth,  rounded,  and  covered  by  the  parotid  gland. 
The  Sifpnoid  I^otch,  separating  tho  two  processes,  is  a  deep  semilunar  depression, 
crossed  by  the  masseteric  artery  and  nerve. 

DevflopnurU.  This  bone  is  formed  at  such  an  early  period  of  life,  before,  indeed, 

tany  other  bone,  excepting  the  clavicle,  th:it  it  hjis  been  found  imjxissible  at  present 

I  determine  its  earliest  condition.    It  appears  probable,  however,  that  it  is  <levol- 

by  two  centres,  one  for  each  lateral  half,  the  two  segments  meeting  at  tho 

bymphysis.   whore  they  become   united.      Additional  centres   have  also   been 

described  for  the  coronoid  process,  the  condyle,  the  angle,  and  the  thin  plate  of 

bone  which  forms  the  inner  side  of  the  alveolus. 


Changes  produced  ly  tub  Lower  Jaw  by  Age. 

The  cbaD|?v5  which  llie  Lower  Jaw  uDtlcrgor^  after  birth,  relate — 1.  To  the  nUcratioos  effected 
in  the  hmly  of  the  bone  hy  the  lir^t  nnd  secoud  dentitlouti,  tho  lo«8  of  the  teeth  In  the  i\gcd.  UD*I 
the  sub.'ieqiN-ot.  absorption  of  tlio  alveoli ;  2.  To  ihe  ^'x%6  mnd  dituatioa  of  the  dental  caual  ■  aud, 
3.  To  tho  anisic  at  which  tho  ramus  joiOR  with  tho  body. 

At  birth  (Gg.  J8|,  the  boae  consUls  of  two  lateral  halves,  united  by  fibro-eartilopinoas  tissue, 
in  which  one  or  two  osaeoua  nuclei  are  generaHy  fonod.  The  body  i»  a  mere  pbell  of  bone,  con- 
tainia^  the  sotkota  of  the  two  incisor,  the  canine,  and  the  fin't  niMliir  teeth,  imperfci-tly  partitioned 
from  one  onoiher.  The  dental  canal  is  oC  Urge  size,  and  runs  near  the  lower  border  of  the  bone, 
tiH  mentat  forumeu  opening  beoealh  the  socket  of  the  fir^t  molar.  The  angle  is  obtuse,  b-omthe 
jaws  not  tieing  as  yet  separated  by  the  eruptiou  of  (he  teeth, 

Aftrf  birth  (fig.  59),  tnc  two  fepmenla  of  the  bone  become  joined  at  the  symphysis,  from  below 
Upvard.s.  in  the  Qrst  year :  but  a  traee  of  separation  may  be  visible  in  the  beginntnt;  of  the  fecond 
year,  Dxiir  Ihe  alveolar  marjrin.  The  body  bceumes  elongated  in  its  whole  lenclh,  but  more  e»nc> 
cially  b.-hind  the  mental  foramen,  to  provide  iipoee  for  the  three  additional  teeth  developed  in  llii-i 
pari.  The  depth  of  the  l>ody  becomes  greater,  owing  to  increased  j^rowth  of  the  alveolar  part, 
to  affonl  room  for  the  fonirs  of  the  teeth,  and  by  thickening  of  the  subdental  portion  which  cnah|e.4 
th«  jaw  to  wiihdtand  the  powerful  action  of  the  mnsticntorv  muacles;  but  tnc  alveolar  portion  '\a 
the  deeper  of  the  two,  and,  conaeriuently,  the  chief  part  of  the  body  lies  above  the  oblitiue  line. 
The  deotiil  canal,  after  the  second  dentition.  Is  aitoated  just  above  tho  level  uf  the  Diylo-hyoid 
lidge;  and  the  mental  foramen  occupies  the  position  usual  to  it  in  the  adult.  The  angle  becomea 
Imi  obtuse,  owing  to  the  fsepamllon  of  ihe  juwa  by  the  teeth. 

A  tkt  adult  I  tig,  60 1,  the  alveolar  and  basilar  portions  of  the  body  are  usually  of  equal  depth. 
The  meotal  foramen  opens  midway  between  the  upper  and  lower  border  of  the  bone,  aud  the 
tdcntal  canal  ruuii  nearly  parallel  with  the  mylo-hyoid  line.  The  ramus  is  almost  vertical  fak 
Tirection.  and  joins  the  body  nearly  al  ri^rht  angle.". 

In  oUl  <tgf  I  fig.  G\),  the  bone  becomes  (rreatly  reduced  in  size;  for.  with  the  low  of  the  teeth, 
the  alveolar  procew  is  absorbed,  and  the  basilar  part  of  the  bone  alone  r<'mains ;  consitMniontly, 
the  chief  part  of  the  bone  is  hri'ne  the  obli(|ue  line.  The  dental  canal,  with  the  mental  foramen 
0T)euing  n-om  it.  U  clo.<c  to  the  alveolar  border.    The  rami  arc  oblit{UO  in  direction,  and  the  angle 
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Side  "View  of  the  Loweb  Jaw  at  different  Periods  op  Lifk, 

Fig.  58.— At  Birth. 


Fig.  69.— At  Puberty. 


Fig.  60.— In  the  Adult. 


Fig.  61.— In  Old  Age. 


SUTURES   OF    TUE    SKULL. 


»t 


Articuhuiana.  With  the  glenoid  fossa;  of  the  two  temporal  bones, 
Atiachmtiit  n/  Mtuicles.  By  its  exteruul  tjurfucti,  ooiumeacing  al  the  symphjaa 
and  prooccJiu;^  backwartU :  Levator  rucoti.  Depressor  labii  infcrictris,  Depressor 
auguli  ori--!.  l*Iatysma  myoides,  Buceiiuitor,  Miisrieter.  By  its  internal  surface.  <^am- 
uieuuiug  at  the  ^anie  point ;  Genio-hyo-glossus,  Geuio-hyoideus,  Mylohyoideua, 
Digastricua,  Superior  constrictorj  Temporal,  Internal  pterygoid,  Kxtornul  pterygoid. 


THE    SUTURES, 

Tlie  boDc^  of  the  cranium  and  face  are  coDnecte<:l  to  each  other  by  meims  of 
antures.  The  deutationa  by  whicU  they  are  joined  arc  couflQefl  to  the  external 
table,  the  edges  of  the  internal  table  lying  merely  in  apposition  with  ilie  contiguous 
bono.  The  Cranial  Sutures  mav  be  divided  into  three  sets:  1.  Those  at  the  ver- 
tex of  the  skull.     2.  Tliose  at  tlie  side  of  the  skull.     3.  Those  at  the  Iwise. 

The  sutures  at  the  vortex  of  the  skull  are  three,  the  ttagittul,  coronal,  luid  lamb- 
doid. 

The  Sagittal  StUure  (irUerparielal)  is  formed  by  the  junction  of  the  two  parietal 
bones,  and  e.^tcnds  from  the  middle  of  the  &ont;il  bone,  backwards  to  the  superior 
angle  of  the  occipital.  In  childhood,  and  uccasionally  in  thK  ailult,  when  the  two 
UuTves  of  the  frontal  bone  are  not  united,  it  is  continuL-d  forwards  to  the  root  of  the 
nose.  This  suture  sometimes  presents,  near  its  posterior  extremity,  tlic  jMirietitl 
foramen  on  each  side;  and  in  n-ont.  where  it  joiiLs  the  coronal  suture,  a  space  is 
occasionally  left,  which  incloses  u  large  Wormian  bone. 

The  Coronal  Suture  {/ronio-parktaf)  extends  transversely  acro^  the  vortex 
of  the  skull,  and  connects  the  frontal  witb  the  parietal  bones.  It  commeneea  at 
the  extremity  of  the  great  wing  of  the  sphenoid  on  one  aide^  and  terminates  at  the 
some  point  on  the  opjxjsite  side.  The  tfentatioiui;  of  this  suture  are  moni  marked, 
at  the  sides  than  at  the  summit,  and  are  so  coustrueteii  that  the  frontal  rests  on  tho 
parietal  above,  whilst  laterally  the  frontal  supports  the  parietal. 

The  LaTfilhif/iii  Suture  {occipito-parietal),  so  ciUled  frorn  its  resemblance  to  the 
Greek  letter  a,  connccta  the  occipital  with  the  parietal  bones.  It  commeueos  on 
ii'Aoh  side  al  tho  mastoid  portion,of  the  temporal  bone,  and  inclines  upwanls  to  tho 
end  of  the  sagittal  suture.  The  dentations  of  this  suture  are  very  deep  and  dis- 
tinct, and  are  often  interrujited  by  several  small  "Wormian  bones. 

The  sutures  at  the  side  of  tlie  skull  are  also  three  in  numlKjr:  the  spheno-parietal, 
aqua  mo- parietal,  and  masto- parietal.  They  are  subdivisions  of  a  sinj^le  sntare, 
formed  between  the  lower  b()rdor  of  the  parietal,  and  the  temporal  and  sphenoid 
bon&s,  ami  wliich  extenib  from  the  lower  end  of  the  lambdoid  suture  Viehind,  to 
the  lower  end  of  the  coronal  suture  in  front. 

The  Spluiwyparietal  is  very  short ;  it  is  firmed  by  the  tip  of  the  great  wing  <^ 
the  sphenoid,  which  overlaps  the  auttrrjor  inferior  ant.de  of  the  parietal  bone. 

The  S^iuam'hparieialj  or  squainuus  stiture,  is  arche<^l.  It  is  formed  by  the 
squamous  portion  of  the  temporal  bune  overlapping  the  middle  division  of  the 
lower  boMer  of  the  parietal. 

The  Afitjito-paritttal  is  a  short  auturo,  deeply  dentated,  formed  by  the  posterior 
inforiur  angle  of  the  parietal,  and  tho  superiur  border  of  the  mastoid  portion  of  the 
teranoral. 

Tlie  sutures  of  the  base  of  the  skull  are,  the  ba.Hilar  in  tlie  centre,  and,  on  each 
'"vide,  the  [.»ctro*oucipital  and  masto- occipital,  the  i>ctro-spheuoidal  and  the  squamo- 
aphcnoidal. 

Tho  basilar  Suture  is  formed  by  the  junction  of  the  Iwisilar  surface  of  the 

cipital  bone  with  the  posterior  surface  of  the  body  of  the  sphenoid.  At  im  early 
peri<xl  of  life,  a  thin  plate  of  cartilage  exists  between  these  bones;  but  in  the  adult 
thev  become  inseparably  united.  Between  the  outer  extremity  of  the  basilar  sutui^ 
and  the  termination  of  the  lambdoid,  an  irregular  suture  e.xiat8Whioh  is  subiUvided 
into  two  jKirtions.  The  inner  portion,  formed  by  the  union  of  tho  |jetn)ns  jjart  of 
the  temporal  with  the  oticipital  bune,  is  termed  the  pelro-occij/ilal,  Tho  outer 
7 


OSTEOLOGY. 


portion,  formed  by  tho  junction  of  tlio  mastoid  part  of  the  tcmpornl  with  the  ooci- 
pital,  is  called  the  masiooccipital.  Between  the  hones  Ibrming  the  peiro- occipital 
suture,  a  thin  plate  of  cartilage  exists ;  in  the  masto-occipital  is  occasionally  fo^md 
the  opening  of  the  mastoid  foramen.  Between  the  outer  extremity  of  the  busilar 
suture  and  the  spheuo-parietal  an  irreguliO-  suture  may  be  seen,  fonued  by  the  union 
of  the  sphenoid  ^vith  tbe  temporal  hune.  The  inner  and  smaller  portion  of  this 
suture  18  termed  tlie  peiro-ajtkenoUhl ;  it  is  formed  between  the  petrous  portion  of 
the  teinponil  and  the  great  wing  of  the  sphenoid :  the  outer  p!.>rtion,  of  greater 
length,  and  arched,  is  formed  l>etwecu  the  aquumous  portion  of  the  temporal  and 
the  great  wing  of  the  sphenoid:  it  is  called  the  squafno-sp/wnoidal 

The  cranial  bones  are  connected  with  those  of  the  face,  and  the  facial  bones  with 
each  other,  by  numerous  sutures,  which,  though  distinctly  marked,  have  received 
no  special  names.  The  only  remaining  suture  dejierving  especial  consideration  is 
the  transverse.  This  extends  across  the  upper  part  of  the  face,  and  is  forn^ed  by 
the  junction  of  the  fronLil  with  the  faciiil  bones;  it  extends  from  the  external 
angular  process  of  out  side,  to  the  same  jioint  ou  the  opposite  side,  and  connects 
the  frontal  with  the  malar,  the  sphenoid,  tbe  ethmoid,  the  lachrymal,  tbe  superior 
maxiUary,  and  the  nasal  bones  on  each  side. 

The  sutures  remain  separate  for  a  considerable  period  after  the  complete  forma- 
tion of  the  skull.  It  is  probable,  that  they  serve  the  purpose  of  permitting  the 
growth  of  the  bones  at  their  margins;  while  their  [teculiar  fc)rmatiou.  and  the 
interposition  of  the  sutural  ligament  between  the  bones  forming  them,  prevents 
the  dispersion  of  blows  or  jars  reee!ve<l  upon  the  skull.  Mr.  Humphry  remarks, 
"that,  as  a  general  rule,  the  sutures  are  firet  obliterated  at  the  parts  in  which  the 
oesification  of  the  skull  was  last  completed,  viz.,  in  the  neighborhood  of  the 
fontanelle.i ;  and  the  cmnial  bunes  seem  in  this  respect  to  nbsen.* e  a  similar  law  to 
that  which  regulates  the  union  of  the  epiphyses  to  the  shafts  of  the  long  bones." 

The  Skull. 

Tlie  Skull,  formed  by  the  union  of  the  several  cranial  and  facial  bones  already 
described,  when  considere4  as  a  whole,  is  divisible  into  live  regions;  a  superior 
region  or  vertex,  an  inferior  region  or  base;  two  lateral  regions,  and  an  anterior 
region,  the  iacc. 

VRBtEX  OP  THK  SkULU 

The  Superior  Reijhn  or  Vertex  presents  two  surfaces,  an  external,  and  an  internal. 

The  Exttmal  Surface  is  bounded,  in  front,  by  the  nasal  eminences,  and  super- 
ciliary  ridges;  behind,  by  the  occipital  protuberance  and  superior  curved  lines  of 
the  occipital  bone ;  laterally,  by  an  imaginary  line  extending  from  the  outer  end  of 
the  superior  curved  line,  along  the  temporal  ridge,  to  the  external  angular  process 
of  the  frontal.  This  surOice  includes  the  vertical  p«jrtiou  of  the  frontjil,  the  greater 
part  of  the  parietal,  and  the  superior  third  of  the  occipital  bone ;  it  is  smooth, 
convex,  of  an  elonguteil  oval  form,  crosstxl  transversely  by  the  coronal  suture,  and 
from  before  backwards  by  the  sagittid,  whic^h  terminates  behind  in  the  lambdoid. 
From  before  backwards  may  bo  seen  the  frontal  eminences  and  remains  of  tbe 
suture  connecting  the  two  lateral  halves  of  the  frontal  bone;  on  each  side  of  the 
sagittal  suture  are  the  parietal  foramen  and  ]iarietat  eminence,  and  still  more  pos- 
teriorly the  8mm>tli  convex  surface  of  the  occipital  bone. 

The  fnttmal  Sur/tice  is  concave,  presenting  eminences  and  depressions  for  the 
convolutions  of  the  cerebrum,  and  numerous  furipws  for  the  lodgment  of  branches 
of  the  meningeal  arteries.  Along  the  middle  line  of  this  surface  is  a  longitudinal 
groove,  narrow  in  front,  where  it  terminates  in  the  frontal  crest:  broader  behind; 
it  lodges  the  superior  longitudinal  sinus,  and  its  margins  afford  attachment  to  the 
ialx  cerebri.  Ou  either  side  of  it  are  several  depressions  for  tbe  Pacchionian 
bodies,  and  at  its  back  part,  the  internal  openings  of  tbe  parietal  foramina.  This 
surface  is  crossed,  in  front,  by  the  coronal  suture ;  from  before  backwards,  by  the 
sagittal ;  behind,  by  the  lambdoid. 
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The  Internal  or  Orchral  Snr/nce  (fig.  62)  presents  three  fossas  on  each  side, 
called  the  anterior,  middle  and  posterior  Ibssio  of  the  cniniiim. 

The  Anterior  Fossa  is  formed  by  the  orhital  plate  of  the  frontal,  the  cribriform 
plfitc  of  the  ethmoid,  the  ethmoidal  process  und  lesser  wing-  of  tlie  sj)!ienoid.  It 
IS  the  most  elevated  of  the  three  fossic,  convex  exteniallv  where  it  corresponds  to 
the  roof  of  the  orbit,  coueavo  in  tlu!  median  lino  in  tlie  eltuntion  of  the  enbriform 
plate  of  the  ethmoid.  It  is  traversed  by  tliree  sutures,  the  cliimoido-frontal, 
etb mo- sphenoidal,  and  fronto-sphenoidal;  and  lodges  the  anterior  lobe  of  the  cere- 
brum. It  present,-*,  in  the  nieiliaii  line,  I'rom  before  backwnrds,  tlie  (!<.)nu neneement 
of  the  grot)ve  for  the  suix^rior  lon;ri^"'Ji"'^^  sinu.s,  and  crest  for  the  attachmeut  of 
the  falx  cerebri ;  the  foramen  cajeum,  this  aperture  buying  formed  by  the  frontal  and 
crista  galli  of  the  ethmoid,  and,  if  pervious,  trausmittinj^  a  small  vein  from  the  nose 
to  the  superior  longitudinal  sinus.  Behind  the  foramen  coecuiu  is  the  crista  ^'alli, 
the  posterior  margin  of  which  aftbrds  attachment  to  the  falx  cerebri.  On  either 
side  of  the  crLsta  galli  i.s  the  olfactory  groove,  which  support.s  the  bulb  of  the 
olfactory  nerve,  perforated  by  three  rows  of  oritices  which  give  pw^sa^'e  to  its 
filaments;  and  in  front  by  a  ^lit-like  openiDg,  which  transmits  the  nu.sal  branch 
of  tlio  ophthalmio  norve.  On  the  outer  side  of  each  olfactory  groove  are  the 
internal  openings  of  the  anterior  and  posterior  ethmoidal  foramina;  the  former, 
situated  about  the  middle  of  its  outer  margin,  transmits  the  nasal  nerve,  which 
runs  in  a  groove  along  its  surfiice  to  the  slit-like  opening  above  mentioned;  whilst 
the  latter,  the  posterior  ethmoidal  furanmn,  o[H!!1s  at  the  back  jwirt  of  the  margin 
under  cijver  of  a  projet;ling  lamina  of  the  sphenoid;  it  transmits  the  posterior 
ethmoidal  artery  and  vein  to  the  posterior  ethmoidal  colls.  Further  back  in  the 
middle  line  is  the  ethmoidal  spine,  I>ounded  behind  by  an  elevated  ridge,  sepa- 
rating a  loiigitudinal  .groove  on  each  side  which  sup]H)rts  the  olfactory  nerve. 
The  ant45rior  fossa  presents  laterally  eminences  and  depressions  for  the  convolu- 
tions of  the  brain,  an<l  grt>ove3  for  the  lodgment  of  the  anterior  meningeal  arteries. 

The  Middh  Fossa^  somewhat  deeper  than  the  preceding,  is  narrow  in  the  middle. 
and  becomes  wider  as  it  expands  laterally.  It  is  bounded  in  front  by  the  posterior 
margin  of  the  lesser  wing  of  the  sjjhenoid,  the  anterior  cliooid  proeesa,  and  the 
ant^-rior  margin  of  the  optic  groove;  liehind,  by  the  petrous  portion  of  the  tem- 
p(>ral,  and  basilar  suture;  extornfilly,  by  the  squamous  jH>rtiun  of  tlio  temporal, 
and  anterior  inferior  angle  of  the  varietal  bone;  and  is  separated  from  its  follow  by 
the  sella  Turcica.  It  is  traversed  by  four  sutures,  the  squamous,  sphcno-parietal, 
sphenotemporul.  and  potro-sphcnoidaU 

In  the  middle  line,  from  before  backwards,  is  the  optic  groove,  which  supports 
the  optic  commissure,  terminating  on  each  side  in  the  optic  fornmen,  for  the 
]>assage  of  the  optic  nerve  and  ophthalmic  artery;  behind  the  optic  groove  is 
the  olivary  process,  and  latoral!>'  the  anterior  clliioid  prtHXiSses,  which  afford 
att;ichment  to  the  folds  of  the  dura  mater,  which  form  the  cavem<ius  sinuses. 
Se])amting  the  middle  fassa?  is  the  sella  Turcica,  a  deep  depression,  which  lodges 
the  pituitary  gland,  bounded  in  front  'by  a  small  eminence  on  either  side,  the 
midale  clinoid  proee^  and  behind  by  a  broad  square  plate  of  bone,  surmounteil 
at  each  superior  angle  liy  a  tubercle,  the  p4)stcrior  elinoid  process;  beneath  tlie 
latter  ])roccss  is  a  groove,  for  the  lodgment  of  the  sixth  nerve.  On  each  side  of  the 
sella  Turcica  is  the  cavernous  groove;  it  is  broad,  shallow,  and  curved  somewhat 
like  the  Italic  letter/:  it  commences  behind  at  the  foramen  laeorum  medium,  and 
terminates  on  the  iilner  side  of  the  anterior  clinoid  process.  This  groove  lodges 
the  cavernous  sinus,  the  internal  carotid  artery,  and  the  orbital  nerves,  Tlie  sides 
of  the  middle  f  >s.<ii  arc  of  coasiderable  depth ;  they  present  eminences  and  depres- 
f^ions  for  the  middle  lobes  of  Uio  brain,  and  grooves  for  Uwlging  the  branches  of 
the  mhhlle  meningeal  artery ;  the  latter  commence  on  the  outer  side  of  the  fora- 
men sjinosum,  and  consist  of  two  largo  branehos,  an  anterior  and  a  posterior;  the 
fo>miir  passing  upwards  and  forwards  to  the  anterior  inferior  angle  of  the  parietal 
l»>ne,  the  latter  passing  upwards  and  backwards.  Tlie  following  foramina  may 
also  be  seen  from  before  backwards.     Most  anteriorly  is  iho  foramen  lacerum 
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anteriuif,  or  sphowoidal  fissure,  formed  above  by  the  lessor  wing  of  the  sphenoid ; 
below,  by  the  greater  wing;  internally,  hy  the  body  of  the  sphenoid;  and  com- 
pleted exlenially  by  the  orbitail  plate  of  the  frontal  bone.  It  transmits  the  third, 
fourlU,  the  three  branches  of  the  ophthalmic  division  of  the  fifth,  the  sixth  nerve, 
and  the  ophthalmic  vein.  Behind  the  inner  extremity  of  the  sphenoidal  fissure 
is  the  foramen  rotundum,  for  the  part«i^  of  the  scuond  division  of  the  filth  or 
superior  maxillary  nerve ;  still  more  posteriorly  is  seen  a  small  orifice,  ibo  foramen 
Vcsalii :  thia  opening  is  sitnatcd  betwoon  the  foramen  rottmdum  and  foramen  ovale, 
ftlittleintornal  to  both;  it  varies  in  size  in  diftereul  individmiU.  and  transmits  a  small 
vein.  It  opcng  below  in  the  pterygoid  iiis>iaf  ju-st  at  the  outer  «dc  of  the  scaphoid 
depression.  Beliind  ancl  external  to  the  latter  o|xming  is  thp  foramen  ovale,  which 
transmits  the  third  division  of  the  fit\h  or  inferior  maxillary  nei-ve,  the  small 
meniogcid  artery,  and  the  small  petrosal  nerve.  On  the  onter  side  of  the  foramea 
ovale  is  the  foramen  spinosum,  for  tht;  pas^saj^  of  the  middle  meningeal  artery; 
and  on  the  inner  side  of  the  foramen  ovale,  the  foramen  laeerum  meilium.  The 
lower  pan  of  this  aperture  is  filled  up  with  cartilago  in  the  recent  iJtate.  On  the 
anterior  surface  of  the  j)etrous  portion  of  the  temporal  bone  is  seen,  from  without 
inwards,  the  eminence  caused  by  the  projection  of  the  superior  semicircular  cimal, 
and  the  groove  leading  to  the  hiatus  Fallopii,  for  the  transmission  of  the  petrosal 
branch  of  the  Vidian  nerve ;  beneath  il,  the  smaller  groove,  for  the  passage  of  the 
smaller  petrosal  nerve ;  and  near  the  apex  of  the  bone,  the  depression  for  the 
Caaaertan  ganglion,  and  the  orifice  of  the  carotid  canal,  for  the  passage  of  the 
internal  cariJlid  artery  and  carotid  plexus  of  nerves. 

The  Posterior  Fo$$a,  deeply  concave,  is  the  largest  of  the  throe,  and  situated  on 
a  lower  level  than  either  of  the  preceding.  It  is  formed  by  the  occipital,  the 
petrous  and  mai*toid  portions  of  the  temporal,  and  the  posterior  inferior  angle  of 
the  parietal  bone;  is  crnssetl  by  three  sutures,  the  petro-occipital.  mjurto-nccipital, 
and  masto-parictiil ;  and  lorlges  the  cerebellum,  pons  Varolii,  and  meilulla  i)i)lon- 
gata.  It  is  separated  from  the  mid<lle  fossa  in  the  miMlian  line  by  ihc  basilar 
suture,  and  on  each  side  by  the  superior  border  of  the  petrous  portion  of  tho 
temporal  bono.  This  serves  for  tho  attachment  of  the  tentorium  cerebelli,  *s 
gfooved  externally  for  tho  superior  ])etrosal  sinus,  and  at  its  inner  extremity  pre- 
sents a  notch,  upon  which  rests  the  fiiYh  nerve.  Its  circumference  is  bounded 
posteriorly  by  tho  grtxyve?  for  the  lateral  sinuses.  In  the  centre  of  this  fossa  is 
the  foramen  magnum,  boundiHl  on  either  side  by  a  wugh  tuliercle,  which  gives 
attachment  to  the  odontoid  ligaments;  and  a  little  alwvo  these  are  seen  the 
internal  openings  of  the  anterior  condyloid  foramina,  ^n  front  of  the  foramen 
Toagnnm  is  the  Imsilar  procc.s.s,  grooved  for  the  sujiiiort  of  the  medulla  oblong:ita 
and  iKjns  Varolii,  and  articulating  on  ea«;h  side  with  the  petrous  portion  of  the  tem- 
poral bone,  forming  the  petrooccipital  suture,  the  anterior  half  of  which  is  grooved 
for  the  inferior  petrosal  sinus,  the  posterior  half  l>eing  encroached  upon  by  tho 
foramen  lacerura  posterius  or  jugular  foramen.  This  foramen  is  partially  subdi- 
Tided  into  two  parts ;  the  posterior  and  larger  division  transmits  the  internal  jugu- 
lar vein,  tho  anterior  the  eighth  pair  of  nerves.  Above  the  jugular  foramen  is  tho 
internal  auditory  foramen,  for  the  auditory  and  facial  nerves  and  auditory  artery;, 
behind  and  external  to  this  is  the  slit-like  opening  leading  into  the  anua^dnctus 
veslibuli;  whilst  betwct^n  the  two  latter,  and  near  the  superior  border  of  the 
petrous  portion,  is  a  small  triangular  depression,  which  lodges  a  process  of 
the  dura  mater,  and  occasionally  transmits  a  small  vein  into  the  substance  of  thr 
bone.  Behind  the  foramen  magnum  are  the  inferior  occipital  fossat,  which  lodge 
the  lateral  lobes  of  the  cercbcllnm,  separatc<I  from  one  another  by  the  internal 
occipital  erest,  which  serves  for  the  attachment  of  the  falx  cerolwlli,  and  lodges 
the  occipital  sinuses.  These  fossje  are  surmounted,  above,  by  the  deep  transverse 
grooves  for  the  lodgment  of  the  lateral  sinuses.  These  channels,  in  their  passage 
outwards,  groove  the  occipital  bone,  the  posterior  inferior  angle  of  the  parietiU,  the 
mastoid  portion  of  the  temporal,  and  the  occipital  just  behind  the  jugular  foramen, 
at  tho  back  part  of  which  they  terraiimtc.     Where  this  sinus  grooves  the  mitstoid 
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part  of  tlio  temporal  bone,  the  orifice  of  the  mastoid  foramen  may  be  seen ;  and, 
just  previous  lo  its  termination,  it  has  opening  into  it  the  posterior  condyloid 
foramen. 

The  External  Surface  of  the  base  of  the  skull  (flg.  63)  is  extremely  irregular. 
It  is  bounde<l  in  front  by  the  incisor  tet^th  in  the  upper  jaws;  Ijehind,  by  the 
superior  curved  lines  of  the  occipital  bone ;  and  Literally,  by  the  alveolar  arch,  the 
lower  border  of  the  malar  bone,  the  zygoma,  ami  an  imaginary  Hne,  extending 
irom  the  zygoma  U)  the  mastoid  ]irocess  and  extremity  of  the  superior  curved  line 
of  the  occiput.  It  is  formed  by  the  palate  processes  of  the  two  superior  maxillary 
and  palate  bones,  the  vomer,  the  pterygoid,  under  surface  of  the  great  wing, 
spinouH  process  and  part  of  the  body  of  the  sphenoid,  the  under  surface  of  the 
squamous,  mastoid,  and  petrous  portions  of  the  temporal,  and  occipital  bones. 
Tno  anterior  part  of  the  base  of  the  skuU  is  raised  above  the  level  of  the  rest  of 
this  surface  (when  the  skull  is  turned  over  for  the  purj)ose  of  examination), 
Burrounded  by  the  alveolar  process,  which  is  thicker  behind  than  in  front,  ami 
'  exoavated  by  sixteen  depressions  for  lodging  the  teeth  of  the  upper  jaw;  they 
vary  in  dcptn  and  size  according  to  the  teeth  thcv  contain.  Immcdintciy  behind 
the  incisor  teeth  is  the  anterior  palatine  fossa.  At  the  bottom  of  this  fos.sa  may 
tisually  be  seen  four  aperture-s,  two  placed  laterally,  which  open  above,  one  in  the 
floor  of  each  nortril,  and  transmit  the  anterior  palatine  vessels,  and  two  in 
the  median  line  of  the  intermaxillary  suture,  one  in  front  of  the  other,  the  most 
anterior  one  transmitting  the  left,  and  the  posterior  one  (the  larger)  the  right 
Uiisitp.'ilatine  nerve.  'J'hese  two  latter  canals  are  sometimes  wanting,  or  they  may 
join  to  fonii  a  single  oue,  or  one  of  them  may  open  into  one  of  the  lateral  canals 
alx>ve  rcforrc»:l  to.  The  palatine  vault,  is  concave,  uneven,  perforated  by  numerous 
Ibramina,  marked  by  de[)ressions  for  the  palatal  glands,  and  crossed  by  a  crucial 
iBOture,  wliich  indicates  the  point  of  junction  of  the  four  bones  of  which  it  is  com- 
^poscd.  One  or  two  small  foramina,  setsn  in  the  alveolar  margin  Ixfhind  the  incisor 
teeth.  OL'oadioually  seen  in  the  adult,  almost  constant  in  young  subjects,  are  called  the 
inci*nt!c  foramina :  they  tramyuit  nerves  and  veasels  to  the  incisor  teeth.  At  each 
posterior  angle  of  the  hard  palate  is  the  posterior  palatine  foramen,  fur  the  trans- 
mission of  the  posterior  palatine  vessels  and  anterior  palatine  nerve,  and  running 
forwards  and  inwarls  from  it  a  groove,  which  lodges  the  same  vessels  and  nerve. 
Behind  the  fKwterior  jwdaline  foramen  is  the  tuberosity  of  the  palate  lK)ne,  jwr- 
forated  by  one  or  more  accesiwry  posterior  palatine  canals,  and  marked  by  the 
commencement  of  a  ridge,  which  runs  transversely  inwards,  and  serves  for  the 
attachment  of  the  tendinous  expansion  of  the  Tensor  palati  muscle.  Projecting 
backwards  from  the  centre  of  the  posterior  border  of  the  hard  palate  is  the  pos- 
terior niL-tal  spine,  for  the  attachment  of  the  Azygoa  uvulic.  Behind  and  above 
the  hanl  palate  is  the  posterior  aperture  of  the  nares,  divided  into  two  parts  by 
the  vomer,  bounded  above  by  the  body  of  the  sphenoid,  below  by  the  horizontal 
plate  of  the  palate  bon^  and  laterally  by  the  pterygoid  processes  of  the  sphenoid. 
Each  aperture  measures  about  an  inch  in  the  vertical,  and  half  an  inch  in  the 
trausvcrso  direction.  At  the  base  of  the  vomer  may  be  seen  the  expanded  al® 
of  this  bone,  recei\'ing  between  them  the  rostrum  of  the  sphenoid.  Near  the 
lateral  margins  of  the  vomer,  at  the  root  of  the  pterygoid  processes,  are  the 
pterygo-pidatine  canaU.  The  pterygoid  process,  which  bounds  the  ]>osterior 
nares  on  each  aide,  |>reseuts  near  its  Ikiso  the  pterygoid  or  Vidian  canal,  for  the 
Vidian  ner\e  and  artery.  Each  proce.s8  coiLsists  of  two  plates,  which  bifurcate 
at  the  extremity  to  receive  the  tuberosity  of  the  palate  bone,  and  are  separated 
behind  by  the  pterj'goid  fossa,  wliich  lodges  the  Internal  pterygoid  muscle.  The 
internal  plate  is  long  and  narrow,  presenting  on  the  outer  side  of  its  base  the 
sca]>hoid  fos-m,  for  the  origin  of  tlie  Tensor  palati  muscle,  and  at  its  extremity 
the  hamular  process,  around  which  the  tendon  of  this  muscle  turns.  The  external 
pterygoid  ftlate  is  br»>ad,  forms  the  inner  boundary  of  the  zygomatic  fossa,  and 
affords  attachment  to  the  External  pterygoid  muscle. 
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Superior  consfricfor  muscle  of  the  pharynx,  with  dcpTessIona  hn  each  side  for  the 
iuscrtiou  of  the  Rectus  nnlicus  tniijor  and  minor.  At  the  base  of  the  external 
pterygoid  plate  is  the  forameu  uvalo;  Lehlnd  this,  the  forauitii  sjiiuwum,  and  the 
prominent  spinous  process  of  the  sphenoid,  which  gives  attachnmnt  to  the  internal 
lateral  ligament  of  the  lower  jaw  and  the  Laxator  tyrapani  muscle.  External  to 
the  spinous  process  is  Ihc  glenoid  ibssn,  divided  into  two  parts  by  the  Glasenaa 
fissure,  the  anterior  portion  Iwing  concave,  smcxith,  hounded  in  front  by  the  cmi- 
neutia  articulari-s  and  iwrving  fur  the  articulation  of  the  condyle  of  the  mwer  jaw; 
the  posterior  portion  rough,  bounded  l>cliind  hy  the  vaginal  ]>rfX'ess.  and  yerving 
for  the  reception  of  part  of  the  parotid  gland.  Emerging  fi*om  between  the  laminse 
of  the  vaginal  process  is  the  styloid  process ;  and  at  .the  base  of  this  process  is  the 
stylo'miwtoid  foramen,  for  the  exit  of  the  facial  nerve,  and  CDtrancc  of  the  stylo- 
mastoid artery.  Kxternid  to  tlie  slvlo-mastoid  foramen  is  the  auricular  fissure  for 
the  auricular  branch  of  tlie  pucumogastric,  hounded  behind  by  the  rnastoid  process. 
Upon  the  inner  side  of  the  m;istoid  process  is  a  deep  gTcx>ve.  the  digastric  Ibssa; 
and  a  little  more  iutercally,  the  occipital  groove,  for  the  occipital  artery.  At  the 
base  of  the  internal  pterygoid  plate  is  a  large  and  somewhat  triangular  aperture, 
the  foramen  laccrum  medium,  bounded  in  front  by  the  great  wing  of  the  sp-henoid, 
l>ehind  by  the  ape.x  of  tlie  petrous  portion  of  t!ie  temporal  bone,  and  internally 
by  the  body  of  the  sphenoid  and  basilar  process  of  the  occipital  bono;  it  presents 
in  front  the  jwalerior  orifice  of  tho  Vidian  canal;  behind,  the  aperture  of  the 
carotid  canal.  Tlic  basilar  surface  of  tliia  ojK:ning  is  filled  up  in  the  recent  state 
by  a  fihro-cartilaginous  Ruhstance;  aero.ss  its  upper  or  cerebral  o-spect  pass  the 
internal  Wirotid  artery  and  Vidian  nerve.  External  to  this  aperture,  the  petro- 
sphenoidal  suture  is  observed,  at  the  outer  termination  of  which  is  seen  the  orifice 
of  the  canal  for  the  Eustachian  lube,  and  that  for  the  Tensor  tympaiii  niusclc. 
Behind  this  suture  w  seen  the  under  snrfaee  of  the  petrous  portion  of  the  tem- 
poral bone,  presenting  from  within  outwanls  the  quailrilntcral  rough  purfacc, 
part  of  whieU  affords  attachment  to  the  Levator  palati  and  Tensor  tyoipaui 
muscles;  external  to  this  suriace  aro  the  orifices  of  the  carotid  canal  and  the 
atjuawluctus  ctxihUve,  the  fonner  transmitting  the  intenml  carotid  arteiy  and  tho 
a.scen(iiiig  branches  of  the  superior  cervical  ganglion  of  the  sympathetic,  the  latter 
scrviuLj  for  the  passage  of  a  small  artery  and  veiu  to  tlie  cochlea.  Hehiiid  the 
carotid  canal  is  a  large  aperture,  the  jugular  fossii,  fonned  in  front  by  the  petrous 
portion  of  the  tem|>oral,  and  behind  by  the  occipital ;  it  is  gcncrall  v  larger  on  the 
right  than  on  the  left  side;  and  towar<ls  its  cerebral  aspect  is  divided  into  two  parts 
by  a  ridge  of  bone,  which  projects  usually  fri>m  the  temporal,  tho  anterior  or  smaller 
portion  transmitting  the  three  divisions  of  the  eighth  pair  of  ncr\'es;  the  posterior 
transmitting  the  internal  jugular  vein  and  the  ascending  meningeal  vessels,  from 
the  occipital  and  ascending  pharyngeal  arteriee.  On  the  ridge  of  bone  dividing 
tbe  carotid  canal  from  the  jugular  fossa,  is  the  small  foramen  Tor  the  transmission 
of  the  t_\Tupanie  nerve;  and  on  the  outer  wall  of  the  jugular  foramen,  near  the 
root  of  the  styloid  process,  is  the  small  aperture  for  the  transmission  of  Arnold's 
nerve.  IJeliind  tho  basilar  surface  of  the  occipital  bnno  is  the  foramen  mugnum, 
bounded  on  each  side  by  the  condyles,  rough  internally  ftjr  llie  atta<.:hineul  of  the 
alar  ligaments,  and  presenting  externally  a  rough  surface,  tlie  jugular  process, 
which  serves  for  the  attachment  of  thte  Rectus  lateralis.  On  cither  «de  of  each 
condyle  anteriorly  is  the  anterior  condyloid  fossa,  perforated  by  the  anterior  con- 
dyloid foramen,  for  the  pa,sHage  of  tho  h^'poglossal  nerve.  Behind  each  condyle 
are  the  pn.Htcrior  comlyloid  f'lsna!,  perforatetl  on  <mc  or  both  stdos  by  the  po.-iterior 
condyloid  foramina,  for  the  tnmsmiseion  of  a  vein  to  the  lati-ral  sinus.  Behind 
the  foramen  magnuin  is  the  external  occipital  crest,  terminating  above  at  the 
external  occipital  protuberance,  whilst  on  each  side  are  seen  the  superior  and 
inferior  curve<l  lines;  these,  as  well  as  the  surfaces  of  the  bone  between  them, 
being  rough  fur  the  attachment  of  numerous  muscles. 
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LaTKKAL   KkgIOS   of  TUK  SKtJLL. 

The  Lateral  Region  of  tho  Skull  \&  eomewliat  of  a  triuugiilar  form,  ite  oase  being 

formed  by  a  Una  exteuUing  froiu  the  uxtcruiil  nngular  {iriKx^ss  of  tim  froDtal  bone 

along  the  temporal  ridge  backwar<la  to  the  outer  extremity  of  the  sujwrior  curved 

line  of  tho  occiput:  Had  the  aides  being  tormed  by  two  lines,  tho  one  dmwn 

|(lo\rawards  and  backwiirds  from  tho  external  angulur  proccsji  oftlia  frontal  bone 

the  an^le  of  the  lower  jaw,  tho  other  Iroiu  the  aiijrle  of  the  j;iw  npwurds  and 

Ibftck  wards  to  the  extremity  of  the  .siii>orior  curved  Hue.     This  region  is  divisible 

'into  three  portions,  temporal,  mastoid,  and  zygomatic 

Fig.  64.-Sic}«  Vit^w  of  tli«  SkiiH. 
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The  Tempobal  Foss^. 

The  Thnporal /i\$xa  is  bounded  above  and  behind  by  the  temporal  ridge,  which 

lexteud.*!  froTu  the  external  nnpular  prmicss  of  the  frontjj  utiward.s  nnd  backwarda 

rMross  the  frontal  and  parietal  bones,  curving  downwards  Irehiud  to  terminate  at 

the  rw»t  of  tho  zygomatic  process.     In  front,  it  is  bounded  by  tho  fronUil,  malar, 

and  (?reat  wing  of  the  sphenoid :   externally,  by  the  zygomatic  arcli,  formed 

conjointly  by  the  malar  and  temporal  bones;  below,  it  i.s  separated  from  th« 

LHy^oraatie  foasa  by  the  pterygoid  ridge,  seen  on  tho  outer  surlace  of  the  great 

pviaj^  uf  the  sphenoid.     Tlils  fossa  is  formed  by  five  bones,  part  of  the  frontal, 

great  wing  of  the  splienoid,  parietal,  squamous  portion  of  the  temporal,  and  mahir 

bonea,  and  is  traversed  by  five  sutures,  the  transverse  facial,  coronal,  spheno 

parietal,  squamo- parietal,  and  sqnamo-sphenoidal.    It  is  deeply  concave  in  front, 

convex  behind,  traversed  by  griMives  for  liMlging  bnmches  of  the  deep  temporal 

arterioa  and  filled  by  tho  Temporal  muscle. 
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The  Mastoid  Portion  is  bounded  in  IVont  by  the  anterior  root  of  tbe  zygoma; 
above,  by  a  line  which  rims  from  the  pudterior  root  ol'  tlm  zygoma  to  the  end  of 
the  masto-parictal  suture ;  behind  and  below,  by  the  maato-oecipital  suture.  It 
is  formed  by  the  mastoid  and  part  of  tlie  squamous  j^Hirtion  of  the  temporal  bone; 
its  surface  is  convex  and  rough  for  the  attachment  of  muscles,  and  presents,  from 
behind  lorwards,  the  miLstuid  loramen,  the  mastoid  process,  the  external  amlitory 
meatuis  ourrounded  by  tbe  auditory  process,  and,  nioBt  anteriorly,  the  glenoid 
fossa,  bounded  in  front  by  the  eminentia  articularis,  behind  by  the  vaginal  process. 

The  Zygomatic  Fossj:. 

The -^y^/amail/tf/osM  is  an  irregiilar-ahnped  cavity,  situated  below,  and  on  the 
inner  side  of  the  zygoma;  bounded,  in  front,  by  the  tuberosity  of  the  su]>crior 
maxillary  bone  and  the  ridge  which  descends  from  its  malar  proceea;  behind, 
by  the  posterior  border  of  the  pterygoid  process;  aV)ove,  by  the  pterygoid  ridge 
on  the  outer  surface  of  the  great  wing  of  the  sphenoid  and  squamous  portion  of 
the  temporal ;  below,  by  the  alvgolar  Iwrdcr  of  the  supt^rior  maxilla ;  internally, 
by  the  external  pterygoid  plate;  and  externally,  by  the  zygomatic  arch  and 
ramus  of  the  jaw.  It  contains  the  lower  part  of  the  Temporal,  tlje  External  and 
Intttrnal  pterygoid  muscles,  the  internal  maxillary  nrttiry,  the  inferior  maxillary 
nerve,  and  tlieir  branches.  At  its  upper  and  inner  part  may  be  observed  two 
fissures,  the  spheno-maxillary  and  pierygo-niaxillary. 

The  Sphtno-maxillary  fissure,  horixontal  in  direction,  opens  into  the  outer  and 
back  part  of  the  orbit.  It  is  formed  alx)ve  by  the  lower  border  of  the  orbital 
surface  of  the  great  wing  of  the  sphenoid;  below,  by  the  external  border  of  the 
orbital  surface  of  the  sujvjrior  maxillary  and  a  small  part  of  the  palate  bone; 
externally,  by  a  small  part  of  the  malar  bone;  internally,  it  joins  at  right  angles 
with  the  ptcrygo-maxillary  fissure.  This  fissure  opens  a  communication  from  the 
orbit  into  three  fossa;,  the  temporal,  zygomatic,  and  spheno-maxillary ;  it  transmits 
the  superior  maxillary  ncrvo,  infra-orbital  artery,  and  ascending  branches  from 
Meckel's  ganglion. 

The  Pten/i/ovMxillary  fissure  is  vertical,  and  desc-ends  at  right  angles  fipom 
the  inner  extremity  of  the  preceding;  it  is  an  elongated  interval,  formed  by  the 
divergence  of  the  sujwrior  miixillary  bone  from  the  j>terygoid  process  ol'  the 
sphenoid.  It  scr^-cs  to  connect  the  sphcno-maxilhipy  fossa  with  the  zygomatic, 
and  transmits  branches  of  the  internal  maxillary  artery. 

The  Sphkno-Maxillaby  Fossa. 

The  SphenomaxiUary  fossa  is  a  small  triangular  space  eitaated  at  the  angle  of 
junction  of  the  spheno-maxillary  and  'ptorygo-maxiUary  fissures,  and  placed 
beneath  the  apex  of  the  orbit.  It  is  formed  above  by  the  under  surface  of  the 
body  of  tlio  sphenoid;  in  front,  by  the  superior  maxillary  bone;  behind,  bv  the 
pterygoiil  nrocess  of  the  sphenoid;  internaUy,  by  the  vertical  plate  of  the  jjulate. 
This  Ibssa  has  three  fissures  terminating  in  it,  the  sphenoidal,  spheno-maxillary, 
and  ptcrygo-maxillary;  it  communicates  with  three  fixssic,  the  orbital,  nasal,  and 
zygomatic,  and  with  the  cavity  of  the  cranium,  nnj  has  opening  into  it  five  fora- 
mina. Of  these  there  are  three  on  tbe  posterior  wall,  tho  foramen  rotundum 
above,  the  Vidian  l>elow  and  internal,  and,  still  more  inferior  and  internal,  the 
ptery go- palatine.  On  the  inner  wall  is  the  sp bono- palatine  tbrameu  by  which  it 
communicates  with  tho  nasal  fossa,  and  below,  the  superior  orifice  of  the  p<:)sterior 
palatine  canal,  besides  occasionally  the  orifices  of  two  or  three  accessory  posterior 
palatine  cauals. 

AXTERIOR   KkgIOX   OF   THE   SKULL. 

The  Anterior  Region  of  the  Skull,  which  forms  the  face,  is  of  an  oval  form, 
presents  an  irregular  surftice,  and  is  excavated  for  the  reception  of  the  two  prin- 
cipal organs  of  sense,  the  cyo  and  the  nose.    It  is  bounded  above  by  the  nasal 
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eminences  and  margiiw  of  the  orbit;  below,  by  the  prominence  of  the  chin;  on 
each  side.  b_v  the  malar  bone  and  anterior  margin  of  the  ramuaof  tlie  jaw.  In 
the  median  line  nre  seen  from  above  downwards,  the  nasal  eminences,  which 
indicate  the  situation  of  the  frontal  sinu.scs;  diverging  outwards  from  the  nasal 
eminences  arc  the  superciliary  ridge.'!  which  sunporl  the  eyebrows.  Beneath  the 
nasal  etninenccs  arc  the  arch  of  the  nose,  forme*i  by  the  nasid  Iwncs,  and  the  nasal 
processes  of  the  superior  maxillary.  The  nastkl  arch  is  convex  from  side  to  side, 
concave  from  above  downwards,  presenting  in  the  median  line  the  inter-muial 
suture,  formed  between  the  nasal  bones,  laterally  the  naso-maxillary  suture. 
formed  between  the  nasal  bone  and  the  nasal  process  of  the  superior  maxillary 
bones,  both  these  sutures  terminating  above  in  that  part  of  the  transverse  suture 

Fig.  6fl.— Atiturior  fitrgion  of  th^  SkoU. 
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which  connects  the  nasal  bones  and  nanal  processes  of  the  superior  maxillary 
with  the  frontal.  Below  the  nose  ia  seen  the  heart-shaped  opening  of  the  ante- 
rior narea,  the  narrow  end  upwards,  nn<l  broad  below;  it  presents  laterally  the 
thin  sharp  margins  which  serve  for  the  attachment  of  the  lateral  cartilages  of 
the  nose,  and  in  the  middle  line  below,  a  prominent  process,  the  anterior  nasal 
spine,  bounded  by  two  deep  notches.  Below  this  is  the  intermaxillary  suture, 
and  on  each  side  of  it  the  incisive  fossa.  Beneath  this  fos-na  is  the  alveolar  pro- 
cess of  the  upper  and  lower  jaw,  containing  the  incisor  teeth,  and.  at  the  lower 
part  of  the  median  lino,  the  symphysis  of  the  chin,  the  meutid  eminence,  and  the 
incisive  fossa  of  the  lower  jaw. 

Proceeding  from  above  downwards,  on  each  side,  is  the  supra-orbital  ridge. 
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terminating  externally  in  the  external  nngular  process  at  its  junction  with  tte 
malar,  and  internally  in  the  internal  an^'ular  process;  towards  tliu  inner  third  of 
this  ridge  is  llie  supra-orbitnl  notch  or  foriunen,  tor  the  passage  of  the  suj)ra- 
orbita)  vessola  and  nerve,  and  at  its  iuuer  side  a  slight  depression  for  the  attach- 
ment of  the  cartihiginona  pulley  of  the  Superior  oblique  muscle.  Beneath  t 
supra-orbital  ridge  i«  the  opening  of  the  orbit  bounded  externally  by  the  orbital 
ridge  of  the  malar  bone ;  below,  by  the  orbital  ridge  formed  by  the  malar,  supe- 
rior maxillary,  and  lachrymal  bones;  internally,  by  the  nasal  proeesa  of  the  supe- 
rior raaxiUarv,  aiul  the  internal  anj^ilar  process  of  the  frontal  bone.  On  the  outer 
j-ide  of  iho  orbit,  is  the  quadrilateral  anterior  surface  of  the  malar  boue,  perforated 
by  one  or  two  small  malar  foramina.  iJelow  the  inferior  margin  of  the  orbit  is 
the  infra-orbital  Corameo,  the  termination  of  the  infra-orbital  eaual,  and,  beneath 
this,  the  eanino  fossa,  which  gives  attachment  t*^*  the  Lcvat^^r  anguli  oris ;  bounded 
}>elow  by  the  alveolar  proces^js,  containing  the  teeth  of  the  upper  and  lower  jaw. 
Beneath  the  alveolar  arch  of  the  lower  jaw  are  the  mental  foramen  fur  the  passage 
of  the  mental  nerve  and  artery,  the  external  oblique  line,  and  at  the  lower  burder  of 
the  bone,  at  the  point  of  junction  of  the  body  with  the  ramus,  a  sbuUow  groove 
for  the  passage  of  the  facial  artery. 

The  OnniTS. 

The  Orbits  (fig.  65)  arc  two  quadrilateral  hollow  cones,  situated  at  the  upper 
and  antej-ior  part  of  the  face,  their  V^uses  Iwing  directed  forwards  and  outwards, 
and  their  apices  backwards  and  inwards.  Each  orbit  is  Ibrmed  of  seven  bones, 
the  frontal,  sphenoid,  ethmoid,  superior  maxillary,  malar,  lachrymal,  and  palate; 
but  three  of  these,  the  frontal,  ethmoid,  and  sphenoid,  enter  into  the  formation  of 
both  orbits,  so  that  the  two  cavities  are  formed  of  elcvat  bones  only.  Each  cavity 
presents  for  examination,  a  roof,  a.  floor,  an  inner  and  an  outer  widl,  a  circumfer- 
ence or  base,  and  an  apex.  The  lioof  is  concave,  directed  downwards  and  for- 
wards, and  formed  in  front  by  the  orbital  plate  of  the  frontal ;  behind,  by  the 
lesser  wing  of  the  Bphenoi<l.  This  surface  presents  internally  the  depression  for 
the  fibr*.)-cartilaginou8  pulley  of  the  Sujx^rior  oblique  muscle;  externally,  the 
depression  for  the  lachrymal  gland,  and  posteriorly,  the  suture  connecting  the 
iVontal  and  lesser  wing  of  the  sphenoid. 

The  J''h"r  is  nearly  flat,  and  of  less  extent  than  the  roof;  it  is  formed  chiefly 
by  the  orbital  process  of  the  superior  maxillary;  in  front,  to  a  small  extent,  by 
the  orbital  process  of  the  malar,  and  liehiad,  by  the  orbital  surface  of  the  palate. 
This  surface  presents  at  its  anterior  and  intemfll  part,  just  external  to  the  lachry- 
mal canal,  a  depression  for  the  attachment  of  the  Inferior  oblique  muscle;  exter- 
nally', the  suture  between  the  malar  and  superior  maxillnry  bones:  near  its  middle, 
the  infra-orbital  groove;  and  posteriorly,  the  suture  between  the  maxillary  and 
jmhite  bones. 

The  Inmr  Wall  is  flattened,  and  formed  from  before  backwards  by  the  nnsnl 
process  of  the  superior  maxillary,  the  Inchrynial,  os  planum  of  the  ethmoid,  and 
a  small  part  of  the  body  of  the  sphenoid.  This  surface  presents  the  lachrym.-il 
groove,  and  crest  of  the  lachrymal  bone,  and  the  sutures  connecting  the  ethmoid, 
in  front,  with  the  hichrymal,  behind,  with  the  sphenoid. 

The  Ou(a-  Wallis  formed  in  front  by  the  orbital  process  of  the  malar  bone; 
behind,  by  the  orbital  plate  of  the  sphenoid.  On  it  are  seen  the  orifices  of  one 
or  two  malar  canals,  ana  the  suture  connecting  the  sphenoid  and  malar  bone«. 

Anyks.  The  sti^ierior  ea-temal  angle  is  formed  by  the  junction  of  the  upper  and 
outer  widls ;  it  presents,  from  before  backwurds,  the  suture  connecting  the  frontal, 
with  the  malar  m  front,  and  with  the  orbital  plate  of  the  sphenoid  i>ehind;  quito 
posteriorly  is  the  fonmieu  laccruin  anterius,  or  splicnoidal  tissure,  which  transmits 
the  third,  fourth,  onhthidmic  division  of  the  iifth  and  sixth  nerves,  and  the 
ophthalmic  vein.  'Ihe  sw;wior  internal  angle  is  formed  by  the  junction  of  the 
upper  and  inner  wail,  and  presents  the  suture  connecting  the  frontal  with  the 
henry  utal  in  froDt>  and  with  the  ethmoid  behind.    This  suture  is  perforated  by 
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ro  foramina,  tlio  anterior  and  jMDirtcrior  ellimoidal,  tlia  former  transmitting 
the  anterior  ethmoidal  artery  and  na^  nerve,  the  latter  the  posterior  ethmoidal 
artery  and  vein.  The  inftrior  fxtemnl  mv]te,  formed  by  the  junction  of  tlie  outer 
vall  and  Soor,  preaenta  the  spheno* maxillary  fissure,  which  trunamit^  the  infra* 
orbital  vessels  and  nerve,  and  the  ascending  branehea  irom  the  spheno- palatine 
ganglion.  The  inft-rior  iiUernal  anfjle  is  formed  by  the  union  of  the  lachrymal  bone 
and  OS  planum  of  the  ethmoid,  with  the  superior  maxillary  and  palate  boucs.  The 
cireum/erence  or  base  of  the  orbit,  quadriUiteral  in  form,  is  bounded  above  by  the 
supra-orbital  arch  ;  bclow^,  by  the  anterior  border  of  the  orbital  phite  of  the  malar, 
su]>erior  maxillary,  and  lachrymal  boues;  externally,  by  the  external  angular 
process  of  the  frontal  and  the  malar  bone;  internally,  by  the  internal  angular 
pFOOess  of  the  fi^jntal.  and  the  mxsnl  process  of  the  sujwrior  maxillary.  The 
circumferenoe  is  marked  by  three  sutures,  the  fronto-maxillary  internally,  the 
fronto-mahir  externallv,  and  the  malo-maxillary  l>elow;  it  contributes  to  the 
formation  of  the  lachrymal  groove,  and  pn*sents,  above,  the  Bupra-orbital  notch 
or  foramen,  for  the  passage  of  the  supra-orbital  artery,  veins,  and  nerve.  The 
apex,  situated  at  the  back  of  the  orbit,  correspooda  to  the  optic  foramen,  a  short 
circular  canal,  which  transmits  tlie  optic  nerve  and  ophthalmic  artery.  It  will 
thus  be  seen  that  there  are  ninr^  openings  communicating  with  cAch  or!>it,  viz^ 
the  optic,  foramen  lacerum  antcrius,  8pheiio-m:ixinar\'  tis.-;urc,  «upra-f?rbital  fora- 
men, infraorbital  cmal,  anterior  and  posterior  eihmuidal  foramina,  malar  Ibrumina, 
and  lachrymal  canal. 

The  Nasal  Foss^. 

The  Kaaal  Fossx  are  two  largo  irregular  cavities,  situated  in  the  middle  line  of 
the  ikce»  extending  from  the  ba^e  of  the  cranium  to  the  roof  of  the  niouih,  and 
separated  from  each  other  by  a  thin  vertical  septum.  They  communicate  by  two 
large  apertures,  the  anterior  nares,  with  the  front  of  the  face;  and  with  the  pharynx 
behind  by  the  two  posterior  nares.  These  fossa;  are  much  narrower  above  than 
below,  and  in  the  middle  than  at  the  anterior  or  posterior  ojHiuiugs:  their  depth, 
which  is  considerable,  is  much  greater  in  the  middle  than  at  either  extremity. 
E.v;h  nasal  fossa  communicates  with  four  sinuses,  the  frontal  above,  the  sphenoidal 
behind,  and  the  m;txiilary  and  elhmoiilul  on  either  side.  Each  fossa  also  commu- 
nicates with  four  cavities:  with  the  orbit  by  the  laclirvmal  canal,  with  the  mouth 
by  the  anterior  palatine  canal,  with  the  cranium  by  the  olfactory  foramina,  and 
with  the  spheno-maxillary  fossa  bv  the  spheno-palatine  foramen;  and  they  occa- 
sion.'jlly  oommimicnte  with  each  other  by  an  aperture  in  the  septum.  Tlio  bon&s 
entering  into  their  formation  are  fourteen  in  number:  three  of  the  cranium,  the 
frontal,  .sphenoid,  and  ethmoid,  and  ail  the  bones  ol' the  face  excepting  the  malar  and 
h)Wer  jaw.    Each  cavity  is  bounded  liy  a  roof,  a  lluor,  an  inner  and  an  outer  wall. 

The  u})]>er  tt>all  or  rouf  (fig.  66)  is  long,  narrow,  and  concave  from  before  back- 
wards; it  is  formed  in  front  by  the  nasal  bones  and  nasal  spine  of  the  frontal, 
which  are  directed  downwards  and  forwards;  in  the  middle,  by  the  cribriform 
huoelia  of  the  ethmoiii,  which  is  horizontal ;  and  bchin<],  by  the  under  surface  of 
the  body  of  the  sphenoid,  and  sphenoidal  turbinated  bi>ncs,  which  arc  dirccte<l 
downwards  and  backwards.  This  surface  presents,  fi*om  before  backwards,  the 
internid  aspect  of  the  nasal  lK>nes;  on  tbcir  outer  side,  the  suture  formed  Ijetween 
the  n&sal,  with  the  nnsiU  proi;ess  of  the  superior  mn.xillury;  on  their  inner  side. 
the  elevated  crest  which  receives  the  nasal  spine  of  the  frontal,  and  the  jjcrpeudicular 
plate  of  the  ethmoid,  and  articulates  with  its  fellow  of  the  ojiposite  aide ;  whilst  the 
flurihoo  of  the  bones  is  perforated  by  a  tew  small  vascular  apertures,  and  presents 
the  longitudinal  groove  for  tiie  n.isal  nerve:  further  back  is  the  transverse  suture, 
conmecting  the  frontal  with  the  nasal  in  front,  and  the  ethmoid  behind,  the  olfactory 
foramina  on  the  under  surface  of  the  cribriform  plate,  and  the  suture  between  it 
and  the  sphenoid  behind :  quite  posteriorly  are  seen  the  sphenoidal  turbinated 
bom;:?,  the  orifices  of  the  spheuoidul  sinuses,  and  the  articulation  of  the  alffiof  the 
Turner  with  the  umler  surface  of  the  body  of  the  sphenoid. 
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Thejloor  is  flattened  from  before  backwards,  concave  from  side  to  side,  and  •w'ider 
in  the  middle  than  at  either  extremitv.  It  in  formed  in  front  by  the  palate  process  i 
of  the  superior  maxillary ;  behind,  by  the  palate  procc^ii  of  tlic  palate  bone.  This 
surface  presentjt,  from  before  backwards,  the  anterior  nuaal  spine;  behind  this, 
the  upper  orifii^e  of  the  anterior  palatine  eanal;  internally,  the  elevated  crest 
which  articulat«*  with  the  vomer;  and  behind,  the  suture  between  the  palate  and 
superior  maxillary  bones,  and  the  posterior  nasal  spine. 


Pig.  S6.— Roof,  Floor,  and  Oat«r  Wall  of  Nasal  Fobsib. 
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The  inner  wall  or  septum  (fig.  67)  is  a  thin  vertical  partition,  which  separa 
the  nasal  fosBie  from  one  another;  it  is  occasionally  perforated  so  that  tlie  fo 
communicate,  and  it  is  frctpicntly  dedectwl  consitlerauly  to  one  side.  It  is  formed, ' 
in  front,  by  the  crest  of  the  naditl  bouea  and  nasal  spine  of  the  frontal ;  in  the 
middle,  by  the  perpendicular  lamella  of  the  ethmoid;  behind,  by  the  vomer  and 
rostrum  of  the  sphenoid ;  below,  by  the  crest  of  the  superior  maxillary  and  palate 
bones.  It  presents,  in  front,  a  large  triangular  notch,  wnich  receives  the  triangular 
cartilage  of  the  nope ;  above,  the  lower  orifices  of  tlie  olfactory  cjinals ;  nntl  behind, 
the  guttural  edge  of  the  vomer.  Its  surface  is  marked  by  numerous  va.*Gular  and 
nervous  canals,  and  traversed  by  sutures  connecting  the  bones  of  which  it  is 
formed. 

The  outer  wall  is  formed,  in  front,  by  the  na-sal  process  of  the  RUperior  maxillary 
and  lachrymal  bones;  in  the  middle,  by  the  etlimoid  and  inner  surfai-^c  of  the 
superior  maxillary  and  inferior  turbinated  bones;  behind,  by  the  vertical  plate  of 
the  palate  bone.  Thia  surface  presents  throe  irregular  longitudinal  passages  op , 
meatuses,  formed  between  three  horizontal  plates  of  bone  tliul  spring  from  it ;  they 
arc  termtnl  the  supcriitr.  middle,  and  inferior  mcntuscj*  <jf  the  nose.  The  sKperior 
mmtta,  the  smallest  of  the  three,  is  situated  at  the  upper  and  back  part  of  each 
nasal  fossa,  occupving  the  posterior  third  of  the  outer  wall.  It  is  situated  between 
the  superior  and  middle  turbinated  bones,  and  has  opening  into  it  two  foramina, 
the  bplicnopalatine  at  the  back  part  of  its  outer  wall^  the  posterior  ethmoidal  cells 
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St  the  frunt  part  of  the  upper  wall.  Tlie  opcniag  of  tlie  sphenoidal  sinuses  ia 
asnally  at  the  upper  and  buck  }>art  of  the  nasal  fossie,  immediately  behind  the 
superior  turbinated  bone.  The  middle  meatus  ia  .situated  between  tlie  middle  and 
inferior  turbinated  bonea,  and  occupiea  the  poeterior  two-thirds  of  the  outer  wall 
of  the  nasal  fossa.  It  presents  two  apertures.  Tn  front  is  the  orifice  of  the  infim- 
dibuluni,  hv  which  the  middle  meatus  communicates  with  the  anterior  ethmoidal 
cells,  and  through  these  with  the  frontal  sinuses.     At  the  centre  of  the  outer  wall 

Fig.  C7.— Inner  Wall  of  Nu*]  FoasiB,  or  Septum  of  Nom. 


lUHrmm  jT  Sf-^^tmU 


m 


o.^ 


is  the  orifice  of  the  antrum,  which  varies  somewhat  as  to  its  exact  position  in 
diflerent  skulL^.  The  inff-rior  mml^ut,  the  largest  of  the  three,  is  the  .space  ttetween 
the  inferior  turbinated  bone  and  the  floor  of  the  nasal  fossa.  It  extends  along  the 
entire  length  of  the  outer  wall  of  the  nose,  is  broader  in  front  than  behind,  and 
presents  anteriorly  the  lower  orifice  of  the  lachrymal  canal. 

Oa  Hyoides. 

The  Hyoid  bone  is  named  from  its  resemblance  to  the  Greek  Upsilon;  it  is  also 
oallod  the  Ungual  bone,  from  supporting  the  tongue,  and  giWng  attachment  to  its 
numerous  mu-nclvs.     It  is  a  lx>ny  areh,  shaped 
like  a  horseshoe,  and   cousistiug  of  Uve  seg- 
ments, a  central  portion  or  body,  two  greater 
eomua,  and  two  lesser  cornua. 

The  Bodj/  fonns  the  central  part  of  the 
booe,  is  of  a  nuadrilateral  form,  its  anterior 
turf'dc'  (fig.  66)^  convex,  directed  forwards 
and  upwards,  is  divided  into  two  parts  by 
"^  vertical  ridge,  which  descends  along  the 
iian  line,  and  is  crossed  at  right  angles  b^ 
ft  horizontal  ridge,  bo  that  this  surface  is 
divide*!  into  four  muscular  depressions.  At 
the  point  of  meeting  of  these  two  linos  is  a 
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prominent  elevation,  the  tubercle.  The  portion  above  the  horizontal  ridge  ia 
directed  upwards,  and  is  sometimes  described  as  the  superior  Iwrder.  ITie  anterior 
surface  gives  attachment  to  the  Geniohyoid  in  the  greater  part  of  its  extent; 
above,  to  the  Gcnio-hjo-glossus ;  below,  to  the  Mylo-hyoid,  Stylo-hyoid,  and 
aponeurosis  of  t!ie  Dig:istric ;  and  bt;twe«u  theae  to  pan  of  the  Tlyo-glossUft.  The 
posterior  surface  is  smooth,  concave,  directed  backwards  and  downwards,  and 
Bepuratt;d  from  the  epiglottis  by  the  thyru-hyoid  mumbranc,  and  by  a  quantity 
of  loose  areolar  tissue.  The  sujierior  border  is  rounded,  and  gives  attachment  to 
the  thyro-hyoid  membrane,  and  part  of  the  Genio-hyo-glossi  muscles.  The 
inferior  harder  gives  attachment,  in  front,  to  the  Slcmo-hyoid ;  behind,  to  part 
of  the  Thyrohyoid,  and  to  the  Omo-hyoid  at  itn  junction  with  the  great  comu. 
The  lateral  surfaces  are  small  oval,  convex  facets,  covered  with  cartilage  for 
arti<!ulation  with  the  greater  cornua. 

The  Greater  Cornua  project  backwards  from  the  lateral  surfaces  of  the  bodv; 
they  are  rtalt<*ne<l  from  alxive  dowuwanis,  diminish  in  siiw  from  before  bjiekwards, 
ana  terminate  posteriorly  in  a  tubercle  for  the  attachment  of  the  thyrohyoid 
ligament  Their  outer  surface  gives  attjichmcnt  to  the  Ilyo-glossus;  their  upper 
border,  to  the  Middle  constrictor  of  the  pharynx  ;  their  lower  border,  to  part  of 
the  Tli\To-hyoid  muscle. 

The  Lesser  Cornua  are  two  small  cortical -shaped  eminences,  attached  by  their 
bases  to  the  angles  of  junction  between  the  body  and  greater  cornua,  and  ^ving 
attachment  by  their  apices  to  the  stylo-hynid  ligaments.  In  youth,  the  cornua  are 
connected  to  the  body  by  cartiLiginous  surfaces,  and  lield  together  by  ligaments; 
in  middle  life,  the  body  and  greater  cornua  usually  become  joined ;  and  in  old 
ago.  all  the  segments  are  uniu^d  together,  forming  a  single  bone. 

Devehpmcnt.  By  Jive  centres;  one  for  the  oody,  and  one  for  each  comu, 
Ossilieation  commencea  in  the  body  and  greater  cornua  towards  the  end  of  foetal 
'lif<^  those  of  the  cornua  first  appearing.  Ossification  of  the  lessor  cornua  com- 
mences some  months  after  birth. 

Atiachm^nt  of  Afiisrh'S.  Stomo-hyoid,  Thyro-hyoid,  Omo-hj'oid,  aponeurosis 
of  the  Digastricus,  Stylohyoid,  Stylohyoid,  Geniohyoid,  Oeniohyo-gloasus, 
Ilyo-glossus,  Middle  constrictor  of  the  pharynx,  and  occasionally  a  few  fibres  of 
the  Lingualis.  It  also  gives  attachment  to  the  thyro-hyoidean  membrane,  and 
the  Ktylo-hyoid,  thyro-hyoid,  and  hyo-eplglottic  ligaments. 

THE  THORAX. 

The  Thorax  or  Chest  is  an  osseo-ciirtilaginoua  cage,  intended  to  contain  and 
protect  tlie  principal  orgims  of  respiration  and  circulation.  It  is  the  largest  of 
the  three  cavities  conuucled  with  the  sjiine,  and  is  forrneil  by  the  sternum  and 
costal  cartilages  ia  front,  the  twelve  ribs  on  each  side,  and  the  bodies  of  the  dorsal 
veriebrsB  behind. 

The  Ster>xm. 

The  Sternum  (figs.  69  and  70)  is  a  flat  narrow  bono,  situated  in  the  me<lian  lino 
of  the  front  of  the  chest,  and  consisting,  in  the  adult,  of  three  portions,  Ila  form 
resembles  an  ^ncient  sword :  the  upper  piece,  representing  the  handle,  is  termed 
the  maimhritim;  the  middle  and  largest  piece,  which  reprfscnts  the  chief  part  of  the 
blade,  is  termed  the  gladioltis;  and  the  inferior  piece,  like  the  point  of  the  sword, 
is  termed  the  enaiform  or  xiphoid  app^yrvHt.  In  its  natural  po.^ition,  its  direction 
is  oblique  from  above,  downwards,  and  forwards.  It  is  flattened  in  front,  concave 
behind,  broad  above,  becoming  narrowed  at  the  point  where  the  first  and  second 
pieces  are  connected ;  after  which  it  again  widens  a  little,  and  is  pointed  at  its 
extremity.  Its  nverap^e  length  in  the  adult  is  six  inches,  being  ratuer  longer  in 
the  tnale  than  in  the  female. 

Tlie  First  Piece  of  the  sternum,  the  ^fanuhrinm,  is  of  a  Foracwhat  triangular 
form,  broad  and  thick  above,  narrow  below  at  its  junction  with  the  middle  piece. 
Its  anterior  surface,  convex  from  side  to  side,  concave  from  above  downwards,  is 
Emoolh,  aud  ullbrds  attachment  on  each  aide  to  the  Pectoralis  major  and  sternal 
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origin  of  the  Stemo-cleido-mastoid  miwclcs.  In  well-marked  bones,  ridges  limiting 
the  attachment  of  Ihcsc  musclos  arc  very  distinct.  Ita  pcsferior  surface,  concave 
and  smooth,  nftbrds  attachment  on  each  side  to  the  Stemo-hyoid  and  St cr no-thyroid 
muscles.  The  sv^frior  hortltT,  the  thickci^t,  presents  at  its  centre  the  interclavicular 
notch;  and,  on  each  side,  uu  oval  articular  suriacc,  <Urected  upwards,  backwards, 
uud  outwards,  for  articulation  with  the  sternal  end  of  the  clavicle.  The  inferior 
bonier  prescnta  an  oval  rough  surface,  covered  in  the  recent  state  with  a  thin  layer 
of  cartilage,  for  articulation  with  the  second  portion  of  the  boae.  The  lateral 
hortk-rs  are  niarkeil  alKJve  by  an  articular  drjirctwion  for  the  first  costtd  cartilage, 
and  below  by  a  small  facet,  which,  with  a  similar  facet  on  the  upper  angle  of  the 
middle  portion  of  the  bone,  forms  a  notch  for  the  reception  of  the  costal  cartilage 
of  the  second  rib.  Tliese  arlicidar  surfaces  are  BepiLTuted  by  a  narrow  curved 
edge  which  slopes  from  above  downwards  and  inwards. 

The  Second  PiccA  of  the  sternum,  the  gkttiiobts,  considerably  longer,  narrower, 
and  tliiuner  than  the  superior,  is  brojwler  below  than  alKjvo.  Its  anterior  surface 
is  nearly  Hat,  directctl  upwanla  and  forwards,  and  marked  by  three  trau.'ivcrse  lines 
^vTiich  cross  the  bone  opposite  the  third,  fourth,  and  fifth  arlicuhu"  depresKions. 
These  lines  indicate  the  point  of  union  of  the  four  separate  pieces  of  which  this 
part  uf  tlio  bone  consists  at  an  early  period  of  life.  At  the  junction  of  the  third 
and  fourth  pieces  U  occamonaHy  seen  an  orifice,  the  sternal  foramen;  it  varies  in 
size  and  form  in  dilVcrcnt  indi\nduals,  and  pierce?  the  bone  from  before  backwards. 
This  surface  affords  attachment  on  each  si<le  to  the  sternal  origin  of  the  Pectoralia 
major.  Tha  posterior  surface,  slightly  concave,  is  also  marked  by  three  transverse 
lines,  but  they  are  less  di.^tinct  than  those  in  I'nmt;  this  surface  affords  attachment 
below,  on  each  aide,  to  the  Triangularis  stemi  muscle,  and  occasionally  i>resents 
the  posterior  opening  of  the  sternal  foramen.  The  superior  honler  presents  an 
ovnl  snrfac*^  ft>r  articulation  with  the  manubrium.  Tlie  inferior  honle^r  is  narrow, 
and  articulates  with  the  cnsilbrm  appendix.  Each  lateral  h'inkr  presents  at  each 
superior  angle  a  small  fa(K^t,  which,  witli  a  similar  facet  on  the  manubrium,  forma 
a  cavity  for  the  cartilage  of  the  second  rib;  the  four  succeeding  angular  depressions 
receive  the  cartilages  of  the  third,  tburth,  fiilh,  and  sixth  ribs,  whilst  each  inferior 
angle  presents  a  small  facet,  which,  with  n  corresponding  ono  on  the  ensiform 
api>endix,  forms  a  notch  for  the  carlilago  of  the  seventh  rib.  These  articular 
depressions  arc  separated  by  a  scries  of  curve<l  interarticular  intervals,  which 
diminish  in  length  from  alwve  downward;*,  and  correspond  to  the  intcrccx-ttal  spaces. 
The  costal  cartilage  of  each  true  rib,  excepting  the  first,  is  thus  seen  to  articulate 
■with  the  sternum  at  the  line  of  junction  of  two  of  its  primitive  component 
segments.  This  is  well  seen  in  many  of  the  lower  animals,  where  the  separate 
parts  of  the  bone  remain  ununited  longer  than  in  man.  In  this  respect  a  .striking 
analogy  exists  between  the  nnHlc  of  connection  of  the  ribs  with  the  vertebral 
column,  and  the  connection  of  their  cartilages  with  the  sternal  column. 

The  Third  Pifcc  of  the  sternum,  the  ensiform  or  jciphuid  <ipp*^)idix,  is  the 
smallest  uf  the  three;  it  is  thin  and  elongated  in  form,  cartilaginous  in  structure 
in  yonth,  but  more  or  less  ossifiwl  at  its  upper  part  in  the  adult.  Its  anterior 
surfat:e  ntVonls  attachment  to  the  costo-xiphoid  ligjiments.  Its  postfrior  surface, 
to  some  of  the  fibres  of  the  Diaphragm  and  Triangularis  stemi  muscles.  Its 
lateral  Oortlers,  to  the  aponeurosis  of  the  abdomimd  muscles.  Above,  it  is  con- 
tinuous with  the  lower  end  of  the  gladiolus;  below,  by  its  pointed  extremity,  it 
gives  attachment  to  the  linea  alba,  and  at  each  superior  angle  pre^^ents  a  facet  for 
the  lower  half  of  the  cartilage  of  the  seventh  rib.  This  portion  of  the  sternum  is 
very  various  in  appearance,  being  sometimes  pointed,  broad  and  thin,  sometimes 
bifid,  or  perforated  by  a  round  hole,  occasionally  curvcil,  or  deflected  considerably 
to  one  or  the  other  side. 

Structure.  This  bono  is  composed  of  delicate  canceUatod  texture,  covered  by 
a  thin  layer  of  compact  tissue,  which  is  thickest  in  the  manubrium,  between  tho 
articular  facets  for  the  clavicles. 

JJevehjymctit.    The  sternum,  including  the  ensiform  appendix,  is  developed  by 
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six  centres; — one  for  the 
first  piece  or  manubrium, 
four  for  the  second  piece 
or  gladiolus,  and  one  fur 
tlie  ensiform  appendix. 
The  sternum  is  entirely 
cartilaginous  up  to  the  mid- 
dle of  fcetal  life,  and  when 
ossification  takes  place,  the 
ossific  granules  are  depo- 
sited in  the  middle  of  the 
intervals  between  the  ar- 
ticular  depressions  for  the 
costal  cartilages,  in  the  fol- 
lowing order  (fig.  71):  in 
the  first  piece,  between  the 
fifth  and  sixth  months; 
in  the  second  and  third, 
between  the  sixth  and  se- 
venth months ;  in  the  fourth 
piece,  at  the  ninth  month ; 
in  the  fifth,  within  the  first 
year,  or  between  the  first 
and  second  years  after 
birth;  and  in  the  ensiform 
appendix,  between  the  se- 
cond and  the  seventeenth 
or  eighteenth  years,  by  a' 
single  centre  wnicU  makes 
its  appearance  at  the  upper 
part,  and  proceeds  gra- 
dually downwards.  To 
these  may  be  added  the 
occasional  existence,  as 
described  by  Breschet,  of 
two  small  episterual  cen- 
tres, which  make  their  ap- 
pearance one  on  each  siuo 
of  the  interclavicular  notch. 
These  are  regarded  by  him 
as  the  anterior  rudiments 
of  a  rib,  of  which  the  pos- 
terior rudiment  is  the  ante- 
rior lamina  of  the  trans- 
verse process  of  the  seventh 
cervical  vertebra.  It  occa- 
sionally happens  that  some 
of  the  segments  are  form- 
ed from  more  than  one 
centre,  the  number  and  posi- 
tion of  which  vary  (fig.  73). 
Thus  the  first  piece  may 
have  two,  three,  or  even 
six  centres.  When  two  are 
present,  they  are  generally 
situated  one  above  the 
other,  the  upper  one  being 
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Fig.  71.— Development  of  Sternom,  hj  Six  Centrw. 
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Fig.  75— A  Cfiitml  Kil>  of  Eight 
Slide.     Inutsr  Surfiico. 

'' 


tlic  liirgcr ;  tlic  second  piece  has  seldom  more  tlian  one ;  the  third,  fourth,  nnd  fifth 
piueca  aru  ollen  formed  from  two  ecutres  placed  laterally,  the  irregidai'  uuiun  of 

which  ^vill  serve  to  explain  the  occasional 
occurrence  of  the  sternal  furumen  (fig.  7-1), 
or  of  the  vertical  fissure  which  &ome- 
times  intersects  this  part  of  the  bone. 
Union  of  the  various  centre:?  commences 
from  holow,  and  proeeetls  upwards,  taking 
place  in  the  following  order  (fig.  72). 
The  fifth  piece  is  joined  to  the  fourth 
soon  after  puberty ;  the  fourth  to  the  third, 
between  tlie  twentieth  and  twenty-fifth 
years;  the  third  to  the  Kecond,  between 
tlic  thirty-fitUi  and  fortieth  years ;  the 
.second  is  rarely  joined  to  the  first  except 
iu  very  advanced  aj^e. 

Articulations.  \Vith  the  clavicles,  and 
seven  costal  cartilages  on  each  »dc. 

AUachvwnt  of  MttscUs.  The  Peetora- 
lis  major,  Sterno-clei do- mastoid,  Sterno- 
hyoid, Slernu- thyroid,  Trinnjrularis  stcnii, 
aponeurosis  of  the  Oblitiuus  extemus, 
Oblifiuus  internu.s,  and  Transversalis 
muscles,  Rectus  and  Diaphragm. 

The  Ribs. 

The  Ribs  arc  elastic  arches  of  bone, 
which  form  the  chief  part  of  the  thoracic 
walla.  They  are  twelve  in  number  on  each 
side;  but  this  number  may  be  increased 
by  the  deveh)pin(jot  uf  a  cervical  or  lumbar 
rib,  or  may  be  diminislie*l  to  eleven.  The 
first  seven  are  connected  behind  witli  the 
spine,  and  in  frtmt  with  the  sternum 
through  the  intervention  of  the  costal 
cartilages ;  they  are  called  trrtribro- 
sternal  or  true  ribs.  The  remaining  five 
are  false  ribs ;  of  these  the  first  three, 
being  connected  behind  with  the  spine, 
and  in  iront  with  the  costal  cartilages, 
are  called  the  vertebrocostal  ribs:  the 
last  two  are  connected  with  the  verlebrro 
only,  being  free  at  their  anterior  ex- 
tremities; they  are  tcnncd  vertebral  or 
Jloalin'j  ribs.  The  ribs  vary  in  their  di-* 
reetion,  the  upper  ones  Iveinr;  placetl  nearly 
at  right  angles  with  tlie  siiine ;  the  lower 
ones  are  placed  obliquely,  so  that  the 
anterior  extremity  is  lower  than  the 
posterior.  The  extent  of  obliquity  reaches 
its  maximum  at  the  ninth  rib,  gradually 
decreasing  from  that  point  towanls  the 
twelfth.  The  ribs  are  situated  one  be- 
neath the  other  in  such  a  manner  that 
spaces  are  left  lictwcen  them  ;  these  are 
called  {nierc<fstal  spaces.  Their  length 
corresponils  to  the   length  of  the   ribs; 
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their  breadth  is  more  considerable  in  front  than  behind,  and  between  the  upper 
than  between  the  lower  ribs.  The  ribs  increase  in  length  irom  the  first  to  the 
seventh,  when  they  again  diminish  to  the  twelfth.  In  breadth  they  decrease  from 
above  downwards;  in  each  rib  the  greatest  breadth  is  at  the  sternal  extremity. 

Common  characters  of  the  Bibs  (fig.  75).  Take  a  rib  from  the  middle  of  the 
series  in  order  to  study  its  common  characters.  Each  rib  presents  two  extremities, 
a  posterior  or  vertebral,  an  anterior  or  sternal,  and  an  intervening  portion,  tbo 
body  or  shaft.  The  posterior  or  vertebral  extremity  presents  for  examination  a  head, 
neck,  and  tuberosity.  ■ 

The  head  (fig.  76)  is  marked  by  a  kidney-shaped  articular  surface,  divided  by 
a  horizontal  ridge  into  two  facets  for  articulation  with  the  costal  cavity  formed 
by  the  junction  of  the  bodies  of  two  contiguous  dorsal  vertebrae ;  the  upper  facet 
is  small,  the  inferior  one  of  large  size ;  the  ridge  separating  them  serves  for  the 
attachment  of  the  interarticuiar  ligament. 

Fig.  76. — Vertebral  Eztrtiniity  of  a  Rib.    External  Sarface. 
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The  neclt  is  that  flattened  portion  of  the  rib  which  extends  outwards  from  the 
head ;  it  is  about  an  inch  long  and  rests  upon  the  transverse  process  of  the  lower 
of  the  two  vertebrse  with  which  the  head  articulates.  Its  anterior  surface  is  flat 
and  smooth,  its  posterior  rough,  for  the  attachment  of  the  middle  costo-transverse 
ligament,  and  perforated  by  numerous  foramina,  the  direction  of  which  is  less 
constant  than  those  found  on  the  inner  surface  of  the  shaft.  Of  its  two  borders, 
the  superior  presents  a  rough  crest  for  the  attachment  of  the  anterior  costo- 
transverse ligament ;  its  inferior  border  is  rounded.  On  the  posterior  surface  of 
the  neck,  just  where  it  joins  the  shaft,  and  nearer  the  lower  than  the  upper  border, 
is  an  eminence — the  tuberosity ;  it  consists  of  an  articular  and  a  non-articular 
jwrtion.  The  articular  portion,  the  most  internal  and  inferior  of  the  two,  presents 
a  small  oval  surface,  for  articulation  with  the  extremity  of  the  transverse  process 
of  the  lower  of  the  two  vertebrae  to  which  the  head  is  connected.  The  non-arti- 
cular portion  is  a  rough  elevation,  which  affords  attachment  to  the  posterior  costo- 
transverse ligament.  The  tubercle  is  much  more  prominent  in  the  upper  than  in 
the  lower  ribs. 

The  sliaft  is  thin  and  flat,  so  as  to  present  two  surfaces,  an  external  and  an 
internal;  and  two  borders,  a  superior  and  an  inferior.  The  external  surface  is 
convex,  smooth,  and  marked,  at  its  back  part,  a  little  in  front  of  the  tuberosity, 
by  a  prominent  line,  directed  obliquely  from  above,  downwards  and  outwards ; 
this  gives  attachment  to  a  tendon  of  the  Sacro-lumbalis  muscle,  and  is  called  th(j 
angle.  At  this  point,  the  rib  is  bent  in  two  directions.  If  the  rib  is  laid  upon  its 
lower  border,  it  will  bo  seen,  that,  the  anterior  portion  of  the  shaft,  as  far  as  the 
angle,  rests  upon  this  margin,  while  the  vertebral  end  of  the  bone,  beyond  the 
angle,  is  bent  inwards,  and  at  the  same  time  tilted  upwards.  The  interval  between 
the  angle  and  the  tuberosity  increases  gradually  from  the  second  to  the  tenth  rib. 
The  portion  of  bone  between  these  two  parts  is  rounded,  rough,  and  irregular,  and 
serves  for  the  attachment  of  the  Longissimus  dorsi.  The  portion  of  bone  between 
the  angle  and  sternal  extremity  is  also  slightly  twisted  upon  its  own  axi.s,  the 
external  snrfece  looking  downwards  behind  the  angle,  a  little  upwards  in  front 
of  it.  This  surface  presents,  towards  its  sternal  extremity,  an  oblique  line,  the 
anterior  angle.     The  internal  surface  is  concave,  smooth,  directed  a  little  upwards 
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terminating  externally  m  tlio  external  angular  process  at  its  junction  with  iho 
malar,  and  internally  in  the  intenuil  angular  pnxwiss;  towards  tlic  inner  third  of 
this  ridge  i?;  the  snj»ra-orhit:il  notc^h  or  fbrarnen,  tor  tlio  prti**age  of  iho  supra- 
orbital vessels  and  n<-*rve,  and  at  its  inner  side  a  slight  depression  lor  the  attach- 
ment of  the  cartilaginous  pulley  of  the  Superior  oblique  musule.  Beneath  the 
supra-orbital  ridge  is  the  opening  of  the  orbit,  boande<l  externally  by  the  orbitjd 
ridge  of  the  malar  bone ;  below,  by  the  orbital  ridge  formed  by  the  malar,  supe^  ] 
rior  maxillary,  and  lachrymal  lumes;  intornully,  by  the  nasnl  pi-ocess  of  the  supe- j 
rior  m:ixillarv.  and  the  iutorniil  imgular  process  of  the  frontal  bone.  On  the  outer 
side  of  ibo  orbit,  is  the  quadrilateral  anterior  surface  of  the  malar  boue,  perforated 
by  one  or  two  small  malar  foramina.  Below  the  inferior  margin  of  the  orbit  19 
the  infra-orbital  foramen,  the  leriniuation  of  the  infra-orbital  caual,  and,  beneath 
this,  the  canine  fossa,  which  gives  attachment  to  the  Levator  augnli  oris;  bounded 
below  by  the  alveolar  processes,  oont.'iinlng  the  teeth  of  the  upper  and  lower  jaw. 
Beneath  the  alveolar  arch  of  the  lower  jaw  are  the  menUal  furauiun  for  the  paswige 
of  the  mental  nerve  and  artery,  the  cxtermd  oblique  line,  and  at  the  lower  boi-der  cjf 
the  bone,  at  the  point  of  junction  of  the  body  with  the  ramus,  a  shallow  groove 
for  the  passage  of  the  facial  artery. 

The  Orbits. 

The  Orbits  (fig.  60)  arc  two  quadrilateral  hollow  cones,  situated  at  the  upper 
nnd  anterior  part  of  the  iiase,  their  b;i.st?s  being  directed  forwards  and  outwards, 
:tnd  their  apices  backwaixla  and  inwanla.  Eaeh  orbit  is  formed  of  seven  bones, 
the  frontal,  sphenoid,  ethmoid,  superior  maxill.iry,  malar,  lachrymal,  and  palate ; 
but  three  of  these,  the  frontal,  ethmoid,  and  pphenoid,  enter  into  the  fonnalion  of 
both  orbits,  tJo  that  the  two  cavities  arc  formecl  of  elci'cit  bones  only.  Each  cavity  _ 
presents  for  examination,  a  roof,  a  floor,  an  inner  and  an  cuter  wiill,  n  circumfer- 
ence or  base,  and  an  aj>ex.  The  Hoof  is  concave,  directed  downwards  and  for- 
wards, and  formed  in  front  by  the  orbital  plate  of  the  frontal ;  behind,  by  the 
lesser  wing  of  tlie  sphenoid.  This  surface  presents  internally  the  depression  for 
the  fib ro-cartilagin OTIS  pulley  of  the  SnjKTior  oblique  iniiHcle;  externally,  the 
depreission  for  the  lachrvmal  gland,  and  posteriorly,  the  suture  connecting  the 
frontal  and  lesser  wing  of  the  sphenoid. 

The  Floor  Ls  nearly  flat,  and  of  less  extent  than  the  roof;  it  is  formed  chiefly 
by  the  orbitjil  process  of  the  superior  maxillary;  iu  front,  to  a  small  extent,  by 
the  orbital  process  of  the  malar,  hiuI  behind,  by  the  orbital  surface  of  the  palate. 
This  surface  presents  at  its  anterior  and  internal  part.  Just  external  to  the  lachry- 
mal cana5,  a  depression  for  the  attachment  of  the  Inferior  oblique  muscle;  exter- 
nally, the  suture  between  the  malar  and  superior  maxillary  bones ;  near  its  middle, 
the  infra-orbital  groove;  and  posteriorly,  the  suture  between  the  maxillary  and 
palate  b<^ne«. 

The  Inner  Wall  is  fl,attcncd,  nnd  formed  from  Irefore  backwards  l>v  the  nn.sal 
proc(ws  of  the  superior  maxillary,  the  lachryinal,  os  planum  of  the  ethmoid,  and 
a  small  part  of  the  bixly  of  the  sphenoid.  This  surface  presents  the  lachryinnl 
groove,  and  crest  of  the  lachrymal  bone,  nnd  tfie  sutures  connecting  tho  ethmoid, 
iu  front,  with  the  lachrymal,  behind,  witli  tho  sf>hoiioid. 

Tho  Outer  Wall  is  formed  in  front  by  the  orbited  process  of  the  malar  bone ; 
behind,  by  the  orbital  plate  of  tlic  sphenoid.  On  it  are  seen  the  orifices  of  one 
or  two  malar  canals,  and  the  suture  connecting  the  sphenoid  and  malar  bones. 

Ant/les.  The  superior  eTtental  angle  is  formed  by  the  junction  of  the  up|>er  and 
outer  walh*;  it  presents,  from  before  backwarrla,  the  suture  connecting  the  frontal 
with  the  malar  m  front,  and  with  the  orbital  plate  of  the  sphenoid  behind;  quit© 
posteriorly  is  the  foramen  laccnim  anterius,  or  sphenoidal  fissure,  which  transmits 
the  third,  fourth,  ophthalmic  division  of  the  lillh  and  sixth  nerves,  and  tho 
ophthalmic  vein.  The  superior  internal  angle  is  formed  by  tlie  junction  of  tho 
upper  and  inner  wall,  and  presents  the  suture  connecting  the  frontal  with  the 
lichrymal  iu  front,  and  with  the  ethmoid  behind.     This  suture  is  perforated  by 
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..1^0  fornminn.  tl>e  anterior  and  posterior  ethmoiflal,  tho  former  trajismitlinjj 
llie  antoritjr  ethnioidul  artery  and  nasnl  nerve,  the  latter  tho  posterior  cthmoid.'U 
lery  iiud  vein.  Tbtj  inferior  txtcrnal  amjle,  formed  1>3*  the  junctiou  of  the  outer 
rail  and  floor,  presents  the  spbeno-maxillary  iiaauri^  which  tran^mit^  the  infra- 
orbital vessels  and  nerve,  and  tlie  ascending  branches  from  the  apheno- palatine 
ganglion.  The  in/tn-ior  internal  anijle  is  formed  by  the  union  of  the  lachrymal  bone 
aud  OS  plauum  of  the  ethmoid,  with  the  snjwrior  maxillary  and  palate  Vkjucs.  The 
cireumftrcnoe  or  baso  of  the  orbit.,  ({uadnlateral  iu  form,  is  buunded  ul>ovc  by  the 
supra-orbital  arch ;  below,  by  the  anterior  bonier  of  the  orbital  plate  uf  tho  malar, 
superior  maxillary,  aud  Iachr3nnal  bones;  externally,  by  the  external  angular 
procesB  of  tho  frontal. and  the  malar  bono;  internally,  by  the  intermil  angular 
process  of  the  frontal,  and  the  na-sal  process  of  the  superior  maxillary.  The 
circumference  u  marked  by  three  sutures,  the  fronto-maxillary  internally,  the 
frout+j-malar  externally,  and  the  malo-maxillury  below;  it  contributes  to  tho 
formation  of  the  lachrymal  groove,  and  presents,  above,  the  supraorbital  notch 
or  foramen,  for  the  passage  of  the  Bupra-orbital  artery,  veins,  and  nerve.  Tlie 
aprx^  situated  at  the  back  of  the  orbit,  currespoods  to  the  optic  foramen,  a  tihurt 
circular  canal,  which  transmitjj  the  optic  norvc  and  ophthalmic  artery.  It  vn\\ 
thus  be  seen  that  there  are  nine  openings  communicating  with  each  orbit,  viz., 
the  optic,  foramen  laccrum  autcrius,  s|:)Leno-inaxillary  tissnre,  supra-'Tliitul  fora- 
men, infra-orbital  atnal,  anterior  and  posterior  ethmoidal  foramina,  malar  foramina. 
and  lachrymal  canal. 

The  Nasal  Fossx 

The  N^asal  Fo-^sae.  are  t^'o  large  irregular  eavitic?,  situated  in  the  middle  line  of 
the  ihce,  extending  from  the  base  of  the  cranium  to  the  roof  of  the  mouth,  and 
separated  from  each  other  by  a  thin  vertical  septum.  They  communiealc  by  two 
lai^  apertares,  the  anterior  nares,  with  tlie  frtmt  of  tho  face;  and  with  the  phar\'nx 
behind  by  the  two  posterior  nares.  These  fossjE  are  much  narrower  above  than 
below,  and  iu  the  middle  than  at  the  anterior  or  posterior  openings:  their  depth, 
which  is  considerable,  is  much  greater  in  tho  middle  than  at  either  extremity. 
Each  nasal  fossa  ctjmmuuicatcs  with  four  sinuses,  the  frontal  above,  the  sphenoidal 
behind,  and  the  mnxiliary  and  etlinioidal  on  either  side.  Kiich  fos.sn  also  commu- 
Diciites  with  four  cavities:  with  tho  orbit  by  the  lachrymal  canal,  with  the  mouth 
the  anterior  palatine  canal,  with  the  cranium  by  the  olfactory  foramina,  aud 
^th  the  sphono- maxillary  fossa  by  the  spheno- palatine  foramen;  and  they  occa- 
^onnlly  commimiciUe  with  each  other  by  an  aperture  in  the  septum.  The  bones 
entering  iuto  their  formation  arc  fourteen  in  number:  three  of  tho  cranium,  tho 
fh)ntal,sphenoiil,  aud  ethmotd,  and  all  the  bones  of  the  face  cxceptiug  the  malar  and 
lower  jaw.  Kach  cavity  is  bounded  by  a  roof,  a  floor,  an  inner  and  an  outer  wall. 
The  ti/^/ter  wall  or  roof  (fig.  6ti)  is  long,  narrow,  and  concave  from  before  1)ack> 
jranls;  it  is  formed  in  front  by  the  n.nsal  bones  and  nnsal  spine  of  tho  frontal, 
rhich  arc  directctl  downwards  and  forwards;  in  the  middle,  by  the  cribiiform 
imella  of  the  ethmoid,  wiiich  is  horizontal;  and  behind,  by  the  under  surface  of 
tho  b«iy  of  the  sphenoid,  aud  sphenoidal  turbinated  bones,  which  are  directe<l 
downwards  and  backwards.  This  surtaco  presents,  from  before  backwards,  the 
inti:riial  aspect  of  the  nasal  bones;  on  their  outer  side,  the  suture  formed  between 
the  nasal,  with  the  nasal  procefis  of  the  superior  maxillary;  on  their  inner  side, 
the  elevated  crest  which  receives  the  nasid  sjiinc  of  tho  frontal,  aud  the  |K'rpendicular 
plate  of  the  ethmoid,  and  articulates  witli  its  fellow  of  theojtpositeside;  whilst  the 
'~urtiu;e  of  the  bones  is  pcrforate»i  by  a  few  small  vascular  apertures,  and  presents 
lou^tudinul  groove  for  the  nasal  uerve :  further  Ijuck  is  the  transverse  suture, 
connecting  tho  frontal  with  the  nasal  in  front,  and  tho  ethmoid  belaud,  the  olfactory 
Ibramina  on  the  under  .>^urfaco  of  the  cribriform  plate,  and  the  suture  b^ween  it 
and  the  .s:{ihenoid  Udiind:  quito  posteriorly  are  seea  the  sphenoidal  turbinated 
bones,  tho  oritico^  i>f  the  sphenoidal  sinu.'^es,  and  the  articulation  of  tho  alee  of  the 
Tomur  with  the  under  surface  of  the  body  of  the  sphenoid. 
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Thejloor  is  flattened  from  before  backwards,  concave  from  side  to  side,  and  wider 
in  the  middle  tliaa  at  either  extremity.  It  is  formed  in  front  by  the  palate  process 
of  the  HUjwrior  maxillary :  behind,  by  the  palate  process  of  the  palate  bone.  This 
surface  presents,  from  before  backwards,  the  anterior  uiLsid  sjuue:  behind  this, 
the  upper  orifice  <jf  the  anterior  palatine  canal ;  iuterually,  the  elevated  crest 
which  articulates  with  the  vomer;  and  behind,  the  suture  between  the  palate  and 
superior  maxillary  bones,  and  the  posterior  nasal  spine. 

F(g.  66.— Roof,  Floor,  and  Outer  Wall  of  Nasal  Fossw. 
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The  inner  wall  or  septum  (fig.  67)  is  a  thin  vertical  partition,  whicTi  separatwi 
the  nasal  Ibssai  from  one  another;  it  is  occasionally  perforated  so  that  the  foBBSB^ 
communicate,  and  it  is  frequently  deflected  considerably  to  one  side.  It  i,s  formed, 
in  front,  by  the  crest  of  the  nasal  bones  and  nasal  spine  of  the  frontal ;  iu  the 
middle,  by  the  perpendicular  lamella  of  tlie  ethmoid;  behind,  by  the  vomer  and 
rostrum  of  the  sphenoid ;  below,  by  the  crest  of  the  superior  maxillary  and  ]>aUte 
bones.  It  present-s,  in  front,  a  large  triangular  notch,  which  receives  the  triangular 
cartilage  of  the  nose;  above,  the  lower  onficcs  of  the  olfactory  canals;  and  behind, 
the  guttural  edge  of  the  vomer.  Its  surface  is  marked  by  numerous  vascular  and 
nervous  canals,  and  traversed  by  sutures  connecting  tlie  bones  of  which  it  is 
formed. 

The  outer  wall  is  formed,  in  front,  by  the  nasal  process  of  the  superior  maxillary 
and  lachrymal  bones:  in  the  middle,  by  the  ethmoid  and  inner  surface  of  the 
superior  maxillary  and  inferior  turbinated  bones ;  behind,  by  the  vertical  plate  of 
the  palate  bone.  This  suH'aee  present**  three  irrej^ular  longitudinal  pa.ssjigcs  or 
meatuses,  formed  between  three  horizontal  plates  of  boup  that  spring  frt)m  it;  they 
are  termed  the  superior,  middle,  and  inferior  meatuses  of  the  nose.  The  superior 
Dieatua,  the  smallest  of  the  three,  is  situated  at  the  upper  and  back  part  of  e-acb 
nasal  fossa,  occupying  the  pasterior  third  of  the  outer  wall.  Tt  is  situated  between 
the  superior  and  middle  turbinated  bones,  and  has  opening  into  it  two  foramina, 
the  splieuo-palatiue  ai  the  back  part  of  its  outer  wall,  the  pasterior  ethmoidal  cells 
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it  the  front  part  of  the  upper  wall.  The  opening  of  the  sphenoidal  siausca  is 
suuUy  at  the  upper  ami  back  part  of  the  nasal  fossa?,  immediately  behind  the 
'superior  turbinated  bone.  The  mitUIf  ^nt^atus  is  mluated  between  the  middle  and 
inferior  turbinated  bones,  and  occupie-s  the  poflterior  two-thirds  of  the  outer  wall 
of  the  najtal  fossa.  It  presents  two  apertures.  Tn  front  is  the  orifice  of  the  infun* 
dibulum,  bv  which  the  middle  meatus  communicates  with  the  anterior  ethmoidal 
eelbr  and  through  these  with  the  frontal  sinuses.     At  the  centre  of  the  outer  wall 

Pis*  t7.— Inner  Wall  gf  Kuil  Foub,  or  S«plam  of  Note. 
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7s~the  orifice  of  the  antrum,  which  varies  somewhat  as  to  \\»  exact  position  in 

diScrent  akulls.    The  itifcrinr  v\<atm.  the  largest  of  tlie  three,  is  the  space  between 

the  inferior  turbinatcvl  Ixme  and  the  floor  of  the  nasal  fossa.     It  extends  along  the 

utirc  length  of  the  outer  wall  of  the  nose,  is  broader  in  front  than  behind,  and 

ents  anteriorly  the  lower  orifice  of  the  lachrymal  canal. 

Os  Hyoides. 

The  Hyoid  bone  is  named  from  its  resemblance  to  the  Greek  Upsilon;  it  is  alse 
calletl  the  h'ngual  honi:,  from  supporting  the  tongue,  and  giving  attachment  to  its 
numerous  muscles.     It  is  a  bony  arch,  shaped 
like  a  horseshoe,  and   consisting  of  five  seg- 
ments, a  central  portion  or  l>ody,  two  greater 
cornua,  and  two  lesaer  comua. 

The   Bwly  forms   the  central   part  of  the 
bone,  is  of  a  quadrilaterul  form,  its  anterior 

'trfiscfi  (fig.    68),   c^^nvex,   directed    forwards 

nd  upwards,  is  divided  into  two  parts  by 
a  vertical  ridge,  which  descends  along  the 
median  line,  and  is  crossed  at  right  angles  bj 
a  horizontal  ridge,  so  that  this  surface  is 
divide<l  into  four  muscnlar  depressions.  At 
the  point  of  meeting  of  these  two  lines  is  a 


Fig.  68. — Hyoid  Bodu.    Anlurior  Surbot. 
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Srominent  elevation,  the  tulwrcle.  The  portion  above  the  horizontal  ridge  is 
irecteil  upwards,  antl  is  sometimes  described  as  the  superior  border.  The  anterior 
surface  gives  attachment  to  the  Oeuio-hyoid  in  the  greater  part  of  its  extent; 
above,  to  the  Geniohyo-glossus;  below,  to  the  M^'lo-hyoid,  Stylo-byoid,  and 
aponeurosis  of  the  Digastric;  and  between  these  to  part  of  the  Ilyo-glossus.  The 
jxisterior  surface  is  smooth,  concave,  directed  backwards  ami  dowuwards,  and 
separated  from  the  epiglottis  by  the  thyro-hyoid  membrane,  and  by  a  quantity 
of  loose  areolar  tissue.  The  sujierior  f/Ofler  is  rounded,  and  gives  attachment  to 
the  thyro-byoid  membrane,  and  part  of  the  Genio-hyo-glossi  mUBcles.  The 
in/trior  ftonier  gives  attachment,  in  front,  to  the  Stemo-Iiyoid ;  behind,  to  part 
of  the  Thyro-hyoid,  and  to  the  Omo-hyuid  at  it-^  juuction  with  the  great  comu. 
Tlie  hteral  sur/ac&i  arc  small  oval,  convex  iiacelS;  covered  with  cartilage  for 
articulation  with  the  greater  comna. 

The  Greater  Corrma  project  backwards  from  the  lateral  surfaces  of  the  body; 
they  arc  flattened  from  above  downwards,  diminish  in  size  from  before  backwards, 
and  terminate  posteriorly  in  a  tul>ercle  for  the  attachment  of  the  tliyro-hyoid 
ligament.  Their  outer  surfixce  gives  attachment  to  the  Ilyo-glossus;  their  upper 
border,  to  the  Middle  constrictor  of  the  pharynx  ;  their  lower  border,  to  part  of 
the  Thyrohyoid  muscle. 

The  I^esser  Comua  are  two  small  cortical-shaped  eminences,  attached  by  their 
bases  to  the  aoglea  of  junction  between  the  body  and  greater  cornua,  and  giving 
attachment  by  their  apices  to  the  stylohyoid  ligaments.  In  youth,  the  cornua  are 
connected  to  the  body  by  cartilaginous  surtaccs,  and  held  together  by  ligaments; 
in  middle  life,  the  body  and  greater  cornua  usually  Iweomc  joined;  and  in  old 
age,  all  the  segments  are  nnitcd  together,  forming  a  single  bone. 

DcvehpmeiU.  By  Jiw  centres ;  one  for  the  body,  and  one  for  each  comu. 
Ossification  commences  in  the  body  and  greater  cornua  towanls  the  end  of  foetal 
life,  those  of  the  cornua  first  appearing.  Ossification  of  the  lesser  cornua  com- 
mences some  months  after  birth. 

Attachment  of  ^fu8e}€s.  Stemo-hyoid,  Thyro-hyoid,  Omo-hyoid,  aponeurosis 
of  the  Digastricus,  Styio-hyoid,  ifylo-hyoid,  G<:!nio-hyoid,  Ocnio-hyo-plossus, 
Ilyo-glossus,  Middle  constrictor  of  the  pharynx,  and  oecaaionally  a  few  llbres  of 
the  Lingualis.  It  also  gives  attachment  to  the  thyro-hyoidcan  membrane,  and 
the  stylo-Uyoid,  thyrohyoid,  and  hyo-epi  glottic  ligaments. 

THE  TnORAX. 

The  Thorax  or  Chest  is  an  osseo-cartilaginous  cage,  intended  to  contiin  and 
protect  the  principal  organs  of  respiration  and  circulation.  It  is  the  largest  of 
the  three  cavities  connected  with  the  spine,  and  is  formed  by  the  sternum  and 
costal  cartilages  in  front,  the  twelve  ribs  on  each  side,  and  the  botlies  of  the  dorsal 
vertebroe  behind. 

Thk  Ster-vum. 

The  Sternum  (figs.  69  and  70)  is  a  flat  narrow  bone,  situated  in  the  median  line 
of  the  front  of  the  chest,  and  consisting,  in  the  adult,  of  ihix^  [Xirtions.  Its  form 
resembles  an  jincicnt  sword:  the  upper  piece,  representing  the  handle,  is  termed 
the  manubrium;  the  middle  and  largest  piece,  which  renrcscnts  the  chief  part  of  the 
blade,  is  termed  t!ie  (/Iculiolus ;  and  the  inferior  piece,  like  the  point  of  the  sword, 
is  termed  ihe  ensi/orm  or  xipkmd  apperviU'.  In  its  natural  position,  its  direction 
is  ol^liiiue  from  above,  downwards,  and  forwar<ls.  It  is  flattened  in  front,  concave 
behind,  broad  aVnive,  becoming  narrowed  at  the  point  where  the  first  and  second 
pieces  are  connected;  after  which  it  again  widens  a  little,  and  is  pointed  at  its 
extremity.  Its  average  length  in  the  adult  is  six  inches,  being  rather  longer  in 
the  male  than  in  the  female. 

The  Fhat  Piece  of  the  sternum,  the  ifanuhrinm.  is  of  a  somewhat  triangidar 
form,  broad  and  thick  abovc^,  narrow  below  at  its  junction  -with  the  middle  piece. 
Ita  anterior  surface,  convex  from  side  to  side,  concave  from  above  downwards,  id 
smooth,  and  atVortls  attachment  on  each  side  to  the  Pectoralis  major  and  sternal 
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origin  of  tlie  Sterno-cloido-maatoid  muscles.  In  well-marked  bones,  ridges  limiting 
the  attachmeut  of  these  muscles  arc  very  distinct.  Its  posterior  surface,  concave 
and  smootli,  affords  atlacliment  on  c:icU  side  to  tlie  Stemo-liyoid  and  Sterno-tliyroid 
muscles.  The  supvrior  hyrdf-r.  the  tliickcsty  pruseuls  at  its  centre  the  iutcrclavicular 
notch;  and,  on  cucli  .«idc,  an  oval  articular  surface,  directed  upwards,  backwards, 
and  outwardi*,  for  artiuuhition  with  the  sterual  end  of  the  clavicle.  The  inferior 
bonier  presents  an  oval  rough  surface,  covered  in  the  recent  state  with  a  thin  layer 
of  cartilage,  for  articulation  with  the  second  jwrtion  of  the  Iwne.  The  lateral 
borders  are  marked  above  by  au  articular  df'ju-ession  for  the  first  costal  cartilage, 
and  below  by  a  small  facet,  which^  with  a  similar  facet  on  the  upper  angle  of  the 
middle  portion  of  the  bone,  lurins  a  notch  for  the  reception  of  the  costal  cartilage 
of  the  second  rib.  These  articular  surfaces  are  Krparatcd  by  a  narrow  curved 
edge  which  slopes  from  above  downwards  an<l  inwards. 

The  Second  Piece  of  the  sternum,  the  gladiobis,  considerably  longer,  narrower, 
and  tliinncr  than  the  superior,  is  broader  below  than  above.  Its  anU'rior  surface 
is  nearly  flat,  directed  upwanls  and  forwards,  and  marked  by  throe  transverse  lines 
wtich  cross  the  bono  oijjwsite  tlie  third,  fourth,  and  flftli  articular  depressions. 
These  lines  inrlicatc  the  jwint  of  union  of  the  four  eeparatc  pieces  of  which  this 
pari  of  the  bone  consists  at  an  early  jjeriod  of  life.  At  the  junction  of  the  third 
and  fourth  pieces  is  occasionally  seen  an  orifice,  the  sternal  foramen;  it  varies  in 
size  and  form  in  rliiVerent  individuals,  and  Pierce's  tho  bone  from  before  backwards. 
This  surface  afibrds  attachnieut  on  each  bide  to  the  internal  origin  of  tliu  Pectoralis 
miyor.  Tho^>Q5(er/or  surftwe,  slightly  concAvc,  is  also  marked  by  three  transverse 
lines,  but  they  arc  less  distinct  than  "those  iu  front;  this  surface  aflbrds  attachment 
below,  on  each  side,  to  the  Triangularis  stcrni  muscle,  and  occasionally  presents 
tlie  posterior  opening  of  the  sternal  foramen.  The  superior  hnrder  presents  an 
oval  surface  for  articulation  with  the  manubrium.  The  inf\rior  harder  is  narrow, 
and  articulates  with  the  cnsiform  appendix.  Each  htrral  honh-r  presents  at  each 
superior  angle  a  small  facet,  which,  with  a  similar  facet  on  tlie  manubrium,  forms 
a  cavity  for  the  cajtllage  of  the  second  rib ;  the  four  succeeding  angular  depressions 
receive  the  cartilages  of  the  third,  fourtli,  fil\h,  and  sixth  ribs,  whilst  each  inferior 
angle  presents  a  small  facet,  which,  with  a  corresponding  one  on  the  ensiform 
appendix,  Ibrms  a  notch  for  tho  cartilage  of  the  seventh  rib.  These  articular 
dej)ressious  ;iro  separated  by  a  series  of  curved  intcrarticular  intervals,  which 
diminish  iu  length  from  above  downwards,  and  correspond  to  the  intcrcostid  spaces. 
Tho  costal  cartilage  of  each  true  rib,  extrcpthjg  the  first,  is  thus  fiecn  to  articulate 
with  the  sternum  at  the  line  of  junction  of  two  of  its  primitive  component 
segments.  This  is  well  seen  in  many  of  tho  lower  animals,  where  the  ecparatc 
parts  of  the  bone  remain  ununited  longer  than  in  man.  In  this  respect  a  striking 
analogy  exists  between  the  mode  of  couuection  of  the  ribs  with  the  vertebral 
colutiin,  and  the  connection  of  their  cartiLigcs  with  the  sternal  column. 

The  Third  Piece  of  the  sternum,  the  ensiform  or  xiphoid  appemlix,  is  the 
smallest  of  the  three;  it  is  thin  and  elongated  in  form,  cartilaginous  iu  structure 
in  yoxith,  but  more  or  less  ossified  at  its  upjier  ])!irt  in  the  adult.  Its  anterior 
surface  afibrds  attachment  to  the  eoslo-xiphai<l  ligaments.  Its  posterior  surface, 
to  some  of  the  fibres  of  the  Diajihragm  and  Triangularis  stomi  muscles.  Its 
UUeral  boniers,  to  tha  aiK)iieurnsis  of  the  ubdomlnal  muscles.  Above,  it  is  con- 
tinuous with  the  lower  end  of  the  gladiolus;  below,  by  its  pointed  extremity,  it 
gives  attachment  to  the  linea  alba,  and  at  each  .superior  angle  presents  a  facet  for 
tlie  lower  half  of  the  cartilage  of  the  seventh  rib.  This  portion  of  the  sternum  is 
very  various  in  appearance,  being  sometime-s  pointed,  broad  and  thin,  sometimes 
bifiil,  or  iJcrforated  bj*  a  rounil  hole,  oceasii»nally  curved,  or  defloeted  considerably 
to  one  or  the  other  side. 

Slrurture.  This  bone  is  composed  of  delicate  cancellated  texture,  covered  by 
a  thin  layer  of  compact  tissue,  which  is  thickest  in  the  manubrium,  between  tho 
articular  facets  for  the  clavicles. 

Dcvdopment.    The  sternum,  including  the  ensiform  appendix,  is  developed  by 


»ix  centres; — one  for  tlie 
first  piece  or  manubrium, 
four  for  the  second  piece 
or  gladiolus,  and  one  for 
the  enaiform  appendix. 
The  sternum  is  entirely 
cartilaginous  up  to  the  mid- 
dle of  foetal  life,  and  when 
ossification  takes  place,  the 
ossific  granules  are  depo- 
sited in  the  middle  of  the 
intervals  between  the  ar- 
ticular depressions  for  the 
costal  cartilages,  in  the  fol- 
lowing order  (fig.  71):  in 
the  first  piece,  between  the 
fifth  and  sixth  months ; 
in  the  second  and  third, 
between  the  sixth  and  se- 
venth months ;  in  the  fourth 
piece,  at  the  ninth  month ; 
in  the  fifth,  within  the  fir^t 
year,  or  between  the  first 
and  second  years  after 
birth ;  and  in  the  ensiform 
appendix,  between  the  se- 
cond and  the  seventeenth 
or  eighteenth  years,  by  a* 
single  centre  which  makes 
its  appearance  at  the  upper 
part,  and  proceeds  gra- 
dual ly  do w  n  wards.  To 
these  may  be  added  the 
occasional  existence,  as 
described  by  Breschet,  of 
two  small  episternal  cen- 
tres, which  make  their  ap- 
pearance one  on  each  side 
of  the  interclavicular  notch. 
These  are  regarded  by  him 
OS  the  anterior  rudiments 
of  a  rib,  of  which  the  pos- 
terior rudiment  is  the  ante- 
rior lamina  of  the  trans- 
verse process  of  the  seventh 
cervical  vertebra.  It  occa- 
sionally happens  that  some 
of  the  segments  are  form- 
ed from  more  than  one 
centre,  the  number  and  posi- 
tion of  which  vary  (fig.  73). 
Tims  the  first  piece  may 
have  two,  three,  or  even 
six  centres.  "When  two  are 
present,  they  are  generally 
situated  one  above  the 
other,  the  upper  one  being 
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Fig.  71.— Development  of  Sternam,  bjr  Six  Centres. 
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Pig.  7fl.— A  CrtilnU  Rib  of  Bljfbt 
&U1«.     Inner  Siirfkoe. 


the  larger;  llie  second  piece  has  seldom  more  than  one;  tbe  tbiixi,  fourth,  and  fifth 
piect'S  arc  oileu  fyrractl  from  two  centres  placed  laterally,  the  irreguUr  uiiiuu  of 

which  M*ill  serve  to  explain  the  occasional 
oceurronue  of  the  eternal  foramen  (fig.  7-1), 
or  of  the  vertical  fissure  which  Borne* 
times  intersects  this  part  of  the  Ixine. 
Union  of  the  various  centres  wjniinenees 
from  below,  and  proceeds  upwardti,  taking 
place  in  the  following  order  (fig.  72). 
The  fifth  piece  is  joined  to  the  fourth 
soon  af\er  puberty :  the  fourth  to  the  third, 
between  the  twentieth  and  twenty-fifth 
years;  the  third  to  the  second,  between 
the  thirty-fi.fth  and  fortieth  years;  the 
second  i.s  rarely  joined  to  the  first  c-xcept 
in  very  advancetl  a^'. 

Artieulatiojis.  With  the  clavicles,  and 
seven  costal  cartilages  on  each  side. 

Attizchmcnt  of  Muscks.  The  Pectora- 
lis  major,  Slerno-<;leido-mastnid,  Stomo 
byoid,  Sterno-thyroid,  Triaujjulariri  sterni, 
aponeurosis  of  the  Obliquns  externua, 
Obliquus  inleniui!,  and  Traiisversalia 
muscles,  Hectus  and  Diaphragm. 


S 


The  Ribs. 

The  Ribs  arc  elastic  arches  of  bone, 
which  fnnn  the  chief  part  of  the  thoracic 
walls.  They  are  twelve  in  nuinber  on  each 
side;  but  this  number  may  be  increased 
by  the  development  of  a  cervical  or  lumbar 
rib,  or  may  be  diminished  to  eleven.  The 
first  seven  are  connected  behind  with  the 
spine,  and  in  front  with  the  sternum 
through  the  intervention  of  the  costal 
cartilages;  they  arc  calle<l  tYiitbro- 
sternal  or  tnte  ribs.  Tlie  remaining  five 
are  /aUc  ribs ;  of  the.se  the  first  three, 
being  connected  behind  with  tbe  spine^ 
and  in  front  with  the  costal  cartilages, 
are  called  the  vcrttbro-costal  ribs:  the 
last  two  arc  connected  with  the  vertebrae 
only,  being  irce  at  their  anterior  ex- 
tremities; they  are  termed  iHrkhml  or 
Jioaxin't  ribs,  'l^ho  riUs  vary  in  their  d^^ 
reelion,  the  upper  ones  being  place<l  nearly 
at  right  angles  with  the  spino ;  the  lower 
ones  are  placed  obliquely,  so  that  the 
anterior  extremity  is  lower  thnn  the 
posterior.  The  extent  of  obliqiiity  reaches 
Its  maximum  at  the  ninth  rib,  gradually 
decreasing  from  that  point  towanls  the 
twelfth.  The  ribs  are  situated  one  be- 
neath the  otlicr  in  such  a  manner  that 
spaces  are  left  between  them  ;  t!ie.sc  are 
called  iyUnrconlul  spaces.  Their  length 
corresponds    to   the   length   of  the    ribs ; 
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their  breadth  is  more  considerable  in  front  than  behind,  and  between  the  upper 
than  between  the  lower  ribs.  The  ribs  increase  in  length  irom  the  first  to  the 
seventh,  when  they  again  diminish  to  the  twelfth.  In  breadth  they  decrease  from 
above  downwards;  in  each  rib  the  greatest  breadth  is  at  the  sternal  extremity. 

Common  characters  of  the  Bihs  (fig.  75).  Take  a  rib  from  the  middle  of  the 
series  in  order  to  study  its  common  characters.  Each  rib  presents  two  extremities, 
a  posterior  or  vertebral,  an  anterior  or  sternal,  and  an  intervening  portion,  the 
body  or  shaf);.  The  2>ostcrior  or  vertebral  extremity  presents  for  examination  a  bead, 
neck,  and  tuberosity.  ■ 

The  head  (fig.  76)  is  marked  by  a  kidney-shaped  articular  surface,  divided  by 
a  horizontal  ridge  into  two  facets  for  articulation  with  the  costal  cavity  formed 
by  the  junction  of  the  bodies  of  two  contiguous  dorsal  vertebra; ;  the  upjjcr  facet 
is  smal^  the  inferior  one  of  large  size ;  the  ridge  separating  them  serves  for  the 
attachment  of  the  interarticular  ligament. 

Fig.  76.— Vertebral  Extremity  of  a  Rib.    External  Surface. 

Taeti  fwT  Mj  tf  myf^tr  Dorsal  Vinuin. 
Jiidiie  fitr  TKUr-artiet2ar  Liq-' 


The  neck  is  that  flattened  portion  of  the  rib  which  extends  outwards  from  the 
head ;  it  is  about  an  inch  long  and  rests  upon  the  transverse  process  of  the  lower 
of  the  two  vertebrae  with  which  the  head  articulates.  Its  anterior  surface  is  flat 
and  smooth,  its  posterior  rough,  for  the  attachDient  of  the  middle  costo-transverse 
ligament,  and  perforated  by  numerous  foramina,  the  direction  of  which  is  less 
constant  than  those  found  on  the  inner  surface  of  the  shaft.  Of  its  two  borders, 
the  superior  presents  a  rough  crest  for  the  attachment  of  the  anterior  costo- 
transverse ligament;  its  inferior  border  is  rounded.  On  the  posterior  surface  of 
the  neck,  just  where  it  joins  the  shaft,  and  nearer  the  lower  than  the  upper  border, 
is  an  eminence — the  tuberosity ;  it  consists  of  an  articular  and  a  non-articular 
portion.  The  articular  portion,  the  most  internal  and  inferior  of  the  two,  presents 
a  small  oval  surface,  for  articulation  with  the  extremity  of  the  transverse  process 
of  the  lower  of  the  two  vertebra;  to  which  the  head  is  connected.  The  non-arti- 
cular portion  is  a  rough  elevation,  which  affords  attachment  to  the  posterior  costo- 
transverse ligament.  The  tubercle  is  much  more  prominent  in  the  upper  than  in 
the  lower  ribs. 

The  sfiaft  is  thin  and  flat,  so  as  to  present  two  surfaces,  an  external  and  au 
internal;  and  two  borders,  a  superior  and  an  inferior.  The  external  surface  is 
convex,  smooth,  and  marked,  at  its  back  part,  a  little  in  front  of  the  tuberosity, 
by  a  prominent  line,  directed  obliquely  from  above,  downwards  and  outwards ; 
this  gives  attachment  to  a  tendon  of  the  Sacro-lumbalis  mu.sclc,  and  is  called  thi; 
angle.  At  this  point,  the  rib  is  bent  in  two  directions.  If  the  rib  is  laid  upon  its 
lower  border,  it  will  be  seen,  that,  the  anterior  portion  of  the  shaft,  as  far  as  the 
angle,  rests  upon  this  margin,  while  the  vertebral  end  of  the  bone,  beyond  the 
angle,  is  bent  inwards,  and  at  the  same  time  tilted  upwards.  The  interval  between 
the  angle  and  the  tuberosity  increases  gradually  from  the  second  to  the  tenth  rib. 
Tiie  portion  of  bone  between  these  two  parts  is  rounded,  rough,  and  irregular,  and 
serves  for  the  attachment  of  the  Longissimus  dorsi.  The  portion  of  bone  between 
the  angle  and  sternal  extremity  is  also  slightly  twisted  upon  its  own  axis,  the 
external  sur&ce  looking  downwards  behind  the  angle,  a  little  upwards  in  front 
of  it.  This  surface  presents,  towards  its  sternal  extremity,  an  oblique  lino,  the 
anterior  angle.     The  internal  surface  is  concave,  smooth,  directed  a  little  upwards 
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Wiind  iho  angle;  n  little  downwards  ia  front  of  it.  Tbis  surface  is  raarkoil  liy  a 
ri<lge  wliieh  cuimnent:w»  at  the  lower  extremity  of  tlie  hesul ;  it  is  strongly  marked 
as  lar  as  tlie  inner  side  of  the  an^le,  ami  gradually  becomes  lo-st  at  the  junelion  of 
the  anterior  with  the  middle  tliird  of  the  bone.  ^Phc  interval  between  it  and  the 
inferior  border  is  deeply  grooved,  to  lodge  the  intcreostal  vessels  nnd  nerve.  At 
the  back  part  of  the  boue,  this  groove  belongs  to  the  inferior  border;  but  just  in 
front  of  the  angle,  where  it  is  deepest  and  broadest,  it  corresponds  to  the  internal 
snrlacc.  The  superior  edge  of  the  groove  is  rounded  ;  it  serves  for  the  attachment 
of  the  Intertial  intercostal  muscle.  The  inferior  edge  correi^pondB  to  the  lower 
inargin  of  the  rib.  and  gives  attachment  to  the  Kxtcrnal  intercostal.  Within  the 
groove  are  seen  the  orifices  of  numerous  small  foramina^  which  traverse  the  wall 
of  the  shaft  obliquely  from  before  backwards.  The  wpen'or  border,  thick  and 
roundefl,  is  marked  by  on  external  and  an  internal  lip.  more  distinct  behind  than 
in  front;  they  serve  for  the  attachment  of  the  External  and  Internal  intercostal 
muscles.  The  in/crinr  hortifr,  thin  and  sharp,  h.^s  jittnchcd  the  KxTernal  intercostal 
muscle.  The  anterior  or  sternal  extremity  is  flattened,  and  pr<*.sents  a  jiorous,  oval, 
concave  depression,  into  which  the  costal  cartilage  is  received. 

Struclnre.  The  ribs  consist  of  cancellous  tissue,  incloseil  in  a  thin  compact  layer, 
Deveiopmenl.  Kach  rib,  with  the  exception  of  the  last  two,  is  developed  by 
three  centres,  one  for  the  shaft,  one  for  the  head,  and  one  for  tlie  tubercle.  The 
l.ist  two  have  only  iu-o  centres,  that  for  the  tubercle  being  wanting.  Ossification 
conuncuee^  in  the  body  of  the  ribs  at  a  very  early  period,  }>efore  its  appearance 
in  the  vcrtcbrjo.  The  epiphysis  of  the  head,  which  is  of  a  sliglitly  angular  shape, 
and  that  for  the  tubercle,  of  n  lenticular  form,  make  their  appearance  between  the 
Bixteenth  aud  twentieth  years,  and  are  not  united  to  the  rest  of  the  bone  until 
about  the  twenty-fifth  year. 

Attachment  o/  Mitselcs.  The  lutcrcostals,  Scalenus  nnticus.  Scalenus  UHxlius, 
Scalenus  posticus,  Pcctoralis  minor.  S'.'rratas  magnus.  r)bli<[uus  extemus,  Trans- 
versalii*,  Quadratus  lumborum.  Diaphragm,  Latissimus  dorsi,  Serratus  po.sticU8 
superior,  Serratus  ]io8ticU8  inferior,  Sacro  lumbaiis,  Musciilus  accessorius  ad  sacro- 
^umbalem,  Longissimus  dorsi,  Cer%*icalis  ascendens,  Levatores  costarura. 


Pecti-iar  Riiis. 

The  ribs  which  require  especial  consideration  are  five  in  number,  viz.,  the  first, 
second,  tenth,  eleventli,  and  twel(^h. 

The  first  rib  (fig.  77)  is  one  of  the  shortest  aud  the  mos-t  curved  of  all  the  ribs; 
it  is  broad,  £lat>  aud  placed  horizoutally  at  the  unper  part  of  the  thorax,  its  surface 
looking  upwards  and  tlownwards^  ami  its  borders  inwiirds  aud  outwards.  The 
head  is  of  small  size,  rounded,  aud  present^s  only  a  single  julicular  facet  for  arti- 
culation with  the  body  of  the  fir.st  dorsal  vertebra.  The  wrk  is  narrow  and 
rounded.  The  tuberosUt;,  thick  and  prominent,  rests  on  the  outer  bonier.  There 
is  no  angle,  and  the  shall  is  not  twisted  on  its  axis.  The  upjier  surface  of  the  shaft 
is  marked  by  two  shallow  depressions,  separated  from  one  another  by  a  ndgc, 
which  becomes  more  prominent  towards  the  internal  border,  where  it  terminates 
in  a  tubercle;  this  tubercle  and  ridge  serve  for  the  attachment  of  the  Scalenus 
ttuticus  muscle,  the  groove  in  front  of  it  transmitting  the  »iu\)chiviun  vein;  that 
behind  it,  the  subclavian  artery.  Between  the  groove  for  the  subclavian  artery 
and  the  tuberosity,  is  a  depression  for  the  attachment  of  the  Scalenus  medius 
muscle.  The  umler  sur/a^  is  smooth,  and  dcsritufc  of  the  grot)ve  observed  ou  the 
other  ribs.  The  outer  h<>r<i''r  is  convex,  thick,  and  rounded.  Ilio  I'wmr,  concave, 
thin,  and  sharp,  and  marked  about  its  centre  by  the  tubercle  before  mentionc*!. 
The  anterior  extremity  is  larger  and  thicker  than  lu  any  of  the  other  ribs. 

The  second  rib  (fig.  78)  is  mueh  longer  than  the  first,  but  bears  n  xxry  consider- 
able resemblance  to  it  in  the  direction  of  its  curvature.  The  non-articular  portion 
of  the  tuberosity  is  occasionally  only  slightly  marked.  Tlie  amjl'i  is  slight,  and 
situated  close  to  the  tuberosity,  and  the  shaft  ia  not  t^vistcd,  so  that  both  ends 
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TuE  Costal  Caktilages. 

Tho  Costal  Cartilages  (fig.  60)  we  white  elastic  Ktructures,  which  serve  to  pro- 
long the  ribs  forward  to  the  front  of  the  chest,  and  contribute  very  materially  to 
the  elasticity  of  thin  cavity.  The  first  seveu  arc  councctod  with  the  sternum,  the 
next  three  with  the  lo%\'cr  border  of  the  cartilage  of  the  ]>recedin^  rib.  The 
cartilages  of  the  la.st  two  ribs,  wliich  have  pointed  extremities,  float  freely  in  the 
walls  of  the  alKlonicn.  Like  the  rib.s,  tlie  coistal. cartilages  vary  in  their  length, 
breadth,  and  direction.  They  increase  in  length  from  the  first  tothe  iaevcnth,  then 
gradnally.diminish  to  the  last.  They  diminish  in  breadth,  as  well  a«  the  intervals 
between  them,  from  the  first  to  the  last.  Tliey  arc  broad  at  their  attachment  to 
the  ribs,  and  taper  towards  their  sternal  extremities,  exccj»ting  the  first  two,  which 
are  of  the  same  breadth  throiighout,  and  the  sixth,  seventh,  and  eighth,  which  are 
enlarged  where  their  margins  are  in  contact.  In  direction  they  also  vary;  the 
first  descends  a  little,  tho  second  is  horizontal,  the  third  ascends  sliji^htly.  whilst  all 
the  rest  i'ollow  the  course  of  tho  ribs  for  a  short  extent,  and  then  ascend  to  tho 
sternum  or  pre<Miding  cartilage.  Each  costal  cjirtilage  presents  two  surfaces,  two 
borders,  and  two  extremities.  The  wUcHor  9urf<u-e  is  convex,  and  looks  forwards 
and  upwards;  that  of  the  first  gives  atiaebment  to  the  co.sto-clavicular  ligjiment; 
that  of  the  first,  second,  third,  fourth,  fifth,  and  sixth,  at  their  sternal  ends,  to  tho 
Pect-oralis  major.  The  others  are  covcre-(l,  and  give  partial  attachment  to  some 
of  the  great  flat  muscles  of  the  al>*lomen.  Th^  j>ostrrior  svr/iice  is  concave,  and 
directed  backwards  and  downwards,  tho  six  or  seven  inferior  ones  affording 
attachment  to  the  Transvcrsalis  and  Diaphragm  muscles.  Of  the  two  borders, 
tho  superior  is  concave,  the  inferior  convex;  they  niVord  attacliment  tothe  Inter- 
costal muscles,  the  upper  border  of  tho  sixth  giving  attachment  to  the  Pectoralis 
major  muscle.  The  contiguous  borders  of  tho  sixth,  seventh,  and  eighth,  and 
sometimes  tho  ninth  and  tenth  costal  cartilages,  present  smooth  obk^ng  surfaces  at 
the  points  whore  they  ortiiiulate.  Of  the  two  extremities,  the  outer  one  is  con- 
tinuous with  the  osseous  tissue  of  tho  rib  to  which  it  Wongs.  The  inner  extremity 
of  the  first  is  continuous  with  the  sternum ;  the  six  succeeding  ones  have  rounded 
extremities,  which  are  received  into  shallow  concavities  on  the  latenil  margins  of 
the  sternum.  The  inner  extremitie^s  of  tho  eighth,  ninth,  and  teuth  costal  carti- 
lages arc  pointed,  and  he  in  contjict  with  tho  cartilage  above.  Iliose  of  tho 
eleventh  anrj  twelilh  arc  free,  and  pointed. 

The  costal  cartilages  are  most  elastic  in  youth,  those  of  the  false  ribs  being 
more  so  than  the  true.  In  old  age,  they  become  of  a  deep  yellow  color.  Under 
certain  diseased  condition.^,  they  arc  prone  to  ossify.  Mr.  TTumphry's  observa- 
tions on  this  subject  have  Wl  him  to  regard  the  ossification  of  the  costal  cartilages 
as  a  sign  of  disease  rather  than  of  age.  "The  ossification  takes  placo  in  the  first 
cartilage  sooner  than  iu  the  others;  and  in  men  more  frequently,  and  at  an  earlier 
period  of  lite,  than  in  women.'* 

Attachment  of  J/»Mc/ra.  The  Subclavius,  Stcmo-thynjid,  Pectoralis  major. 
Internal  oblique,  Transversal  is,  Kectus,  Diaphragm,  TViangularis  stcmi.  Internal 
uud  Kxternal  iutcrcostals. 


OF   THE   EXTREMITIES. 

The  Extremities  or  limbs  are  those  long-jointed  appendages  of  the  body,  which 
are  connected  to  the  trunk  by  one  end,  being  free  in  tho  rest  of  their  extent. 
They  are  four  in  number:  an  upjtfr  or  thnmcic  pair,  connected  with  the  thorax 
through  the  intervention  of  the  shoulder,  and  subservient  mainly  to  tiict  and  pre- 
neu^ion ;  and  a  hwer  jxiir,  connected  with  the  pelvis,  intended  lor  supi>ort  and 
locomotion,  Hoth  pairs  of  limbs  arc  eonstructeil  after  one  common  tvf>e,  so  that 
they  present  numerous  analogies ;  while,  at  the  same  time,  certain  diftercnces  nro 
observetl  in  each,  dependent  on  the  peculiar  oflices  they  severally  perform. 
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OF    THE    UPPER   EXTREMITY. 

The  upper  extremity  consists  of  the  arm,  the  forearm,  and  the  hand.  Its  con- 
tinuity  with  the  trunk  is  established  by  means  of  the  slioulder,  which  is  homo- 
logous with  the  innominate  or  haunch  bone  in  the  lower  limb. 


OF   THE    SHOULDER. 

The  shoulder  is  placed  upon  the  upper  part  and  side  of  the  chest,  connecting 
the  upper  extremity  to  the  trunk ;  it  consists  of  two  bones,  the  clavicle,  and  the 
scapula. 

The  Clavicle. 

The  Clavicle  {clavis,  a  key)  or  collar-bone  forms  the  anterior  portion  of  the 
shoulder.  It  is  a  long  bone,  curved  somewhat  hke  the  Italic  letter/,  and  placed 
nearly  horizontally  at  the  upper  and  anterior  part  of  the  thorax,  immediatel}- 
above  the  first  rib.  It  articulates  internally  with  the  upper  border  of  the  sternum, 
and  with  the  acromion  process  of  the  scapula  by  its  outer  extremity ;  serving  to 
sustain  the  upper  extremity  in  the  various  positions  which  it  assumes,  whilst,  at 
the  same  time,  it  allows  it  great  latitude  of  motion.  The  horizontal  plane  of  the 
clavicle  is  nearly  straight ;  but  in  the  vertical  plane  it  presents  a  double  curvature, 
the  convexity  being,  in  front,  at  the  sternal  end;  and,  behind,  at  the  scapular  end. 
Its  outer  third  is  flattened  from  above  downwards,  and  extends,  in  the  natural 
position  of  the  bone,  from  the  coracoid  process  to  the  acromion.  Its  inner  two- 
thirds  are  of  a  cylindrical  form,  and  extend  from  the  sternum  to  the  coracoid 
process  of  the  scapula. 

External  or  Flattened  Portion.  Tlie  outer  third  is  flattened  from  above  down- 
wards, so  as  to  present  two  surfaces,  an  upper,  and  a  lower ;  and  two  borders,  an 
anterior,  and  a  posterior. 

The  upper  surface  is  flattened,  rough,  marked  in  front,  for  the  attachment  of 
the  Deltoid;  behind,  for  the  Trapezius;  between  these  two  impressions,  externally, 
a  small  portion  of  the  bone  is  subcutaneous.  Tlie  under  surface  is  flattened.  At 
its  posterior  border,  at  the  junction  of  the  prismatic  with  the  flattened  portion,  is 
a  rough  eminence,  the  conoid  tubercle;  this,  in  the  natural  position  of  the  bone, 
surmounts  the  coracoid  process  of  the  scapula,  and  gives  attachment  to  the  conoid 
ligament  From  this  tubercle,  an  oblique  line,  occasionally  a  depression,  passes 
forwards  and  outwards  to  near  the  outer  end  of  the  anterior  border;  it  is  called 
the  oblique  line,  and  afiords  attachment  to  the  trapezoid  ligament.  The  anterior 
border  is  concave,  thin,  and  rough ;  it  limits  the  attachment  of  the  Deltoid,  and 
occasionally  presents,  near  the  centre,  a  tubercle,  the  deltoid  tubercle,  which  is 
sometimes  distinct  in  the  living  subject.  The  postei-ior  border  is  convex,  rough, 
broader  than  the  anterior,  and  gives  attachment  to  the  Trapezius. 

Internal  or  Cylindrical  Portion.  The  cylindrical  portion  forms  the  inner  two- 
t^rds  of  the  bone.  It  is  curved,  so  as  to  be  convex  in  front,  concave  behind,  and 
is  marked  by  three  borders  separating  three  surfaces. 

The  anterior  border  is  continuous  with  the  anterior  margin  of  the  flat  portion. 
At  its  commencement  it  is  smooth,  and  corresponds  to  the  unoccupied  mterval 
between  the  attachment  of  the  Pectoralis  major  and  Deltoid  muscles ;  about  the 
centre  of  the  clavicle  it  divides  to  inclose  an  elliptical  space  for  the  attachment 
of  the  clavicular  portion  of  the  Pectoralis  major.  This  space  extends  inwards  as 
far  as  the  anterior  margin  of  the  sternal  extremity. 

The  superior  border  is  continuous  ^rith  the  posterior  margin  of  the  flat  portion, 
and  separates  the  anterior  from  the  posterior  surface.  At  its  commencement  it  is 
smooth  and  rounded,  becomes  rough  towards  the  inner  third  for  the  attachment 
of  the  Stemo-cleido-mastoid  muscle,  and  terminates  at  the  upper  angle  of  the 
8temal  extremity. 


122 


OSTEOLOGY. 


The  posienttr  or  subeiavian  harder  separates  the  posterior  from  the  Inferior 
surfaofi,  ttiid  extends  from  the  conoid  tubercle  to  the  rhomboid  depression.  It 
forms  the  posterior  boimdary  of  tlie  groove  for  the  Subelavius  muscle,  nnd  gives 
attacliment  t*)  the  fascia  which  incloses  it. 

The  anti^rior  sur/iU-e  is  included  between  the  euperior  anc^  anterior  borders.  It 
is  direoto<l  forwards  ami  a  little  upwards  at  the  sti-rnal  end^  outwards  ami  still 
more  upwards  at  the  acromial  extremity,  where  it  becomes  couliuuoua  with  the 
upper  surface  of  the  flat  portion.  Externally,  it  is  smooth,  convex,  nearly  sub- 
cutaneous, being  covered  only  by  the  Platysraa;  bu^  corresponding  to  the  inner 
half  of  the  bone,  it  is  divided  by  a  more  or  less  prominent  line  into  two  parts :  an 
anterior  portion,  elliptical  in  form,  rough,  and  slightly  convex,  for  the  attachment 
of  the  Pectoraliii  major;  and  an  upper  j>ai-t,  which  is  rough  bcbind.  for  the 
attachment  of  the  Sterno-clcido-mastoid.  Between  the  two  muscular  impressions 
is  a  small  subcutaneous  interval. 


Fig.  62.— Lun  Clavicle.     Aaterior  Burbce. 
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Fig.  83.— Left  CUvicie.     Inferior  SoHke*. 


ia*i.M 


th* 


o" 


)/^W^ 


r^.- 


Vh^^ 


:N 


^'i 


.^i^> 


The  posterior  or  certJical  surface  is  smooth,  flat,  directed  vertically,  and  looks 
backwards  towards  the  root  of  the  neck.  It  is  limited,  above,  by  the  6Ui>orior 
bonier;  below,  by  the  mibclavian  border;  internally,  by  the  margin  of  the  sternal 
extremity ;  externally,  it  is  continuous  with  the  posterior  bonier  of  the  flat  portion. 
It  is  concave  from  within  outwai-df?,  and  is  in  relation,  by  ita  lower  part,  witli  the 
suprascapular  vesseU.  It  gives  attachment,  near  the  sternal  extremity,  to  part  of 
the  Stemo-hyoid  muscle;  and  prescnt-Sj  ut  or  near  the  middle,  a  foramen,  directed 
obliquely  outwards,  wliich  transmits  the  chief  nutrient  artery  of  the  bone.  Some- 
times, there  arc  two  foramina  on  the  posterior  surface;  or  one  on  the  posterior, 
the  other  on  the  inferior  surface. 

The  inferior  or  suhclavian  surface  is  bounded,  in  front,  by  the  anterior  border ; 
behinil,  by  the  subclavian  border.  It  is  narrow  internally,  but  gnvdually  increases 
in  width  extemallv,  and  is  continuous  -with  the  under  surface  of  the  flat  portion. 
CJommencing  at  tlie  sternal  extremity  may  be  .seen  a  sniuU  facet  for  articulation 
with  the  cartilage  tjf  the  first  ril>.  This  is  continuous  with  the  articular  surface 
at  the  stcrmd  end  of  the  bone.  External  to  this  is  a  broad  rough  impression,  the 
rhomboid,  rather  more  tlian  an  inch  in  length,  for  the  attachment  of  the  coaio- 
clavicular  or  rhomboid  ligament.  The  remaining  part  of  this  surface  is  occupied 
by  a  lon^tudinal  groove,  the  subclavian  groove,  oroad  and  smooth  externally. 
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fiftttow  and  more  uneven  mtcmally ;  it  gives  attaclimcnt  to  tlie  Subclavins  rousolo, 
aud,  by  ii-s  anlorior  margia,  to  liio  strung  apoiieuroriid  wliicb  iucloscB  it.  Nut 
iinfre<|uetitly  this  grtxjve  is  nuMividcd  into  two  parts,  by  a  longitudinal  line. 
whicU  gives  attachment  to  tho  intermuscular  gcptiim  of  the  Subclavius  muscle. 

The  itUcmal  or  sUrtial  end  of  tho  clavicle  is  triangular  in  form,  directed  inwards, 
nnd  a  little  downwan.!.-!  and  forwards;  and  presents  an  articular  facets  coocavQ 
from  before  backwards,  convex  from  oIkivc  downwards,  which  articulates  with 
the  Kternura  through  tlie  intervention  of  an  intcrarticular  llbro-cartihij^re ;  the 
circumference  of  the  articular  surface  is  rou^h,  for  the  attachment  of  numerous 
ligament's  This  surface  is  continuous  with  the  costal  facet  on  the  inner  en<l  of 
the  inferior  or  subclavian  surfuce,  which  articulates  with,  the  cartilage  of  the 
first  rib. 

The  ofilcr  or  acmmml  extremily,  cUrectt^d  outwards  and  forwards,  presents  a 
small.  flattene<],  oval  fjicet,  directed  obliipicly  downwards  and  inwards,  for  articu- 
lation with  the  acromion  process  of  the  scapula.  The  direction  of  tliis  purfaee 
serves  to  explain  the  greater  freauency  of  dislocation  of  this  bone  upon,  and  not 
beneath,  the  acromion  process.  T!io  circumference  of  the  articular  facet  is  rough, 
espeiiially  above,  ibr  the  attachment  of  the  acromio-clavicular  ligaments. 

PtT.nliarUifs  of  tin:  Borw.  in  the  Stufg  and  in  Individuals.  In  tho  female,  the  cla- 
vicle is  generally  less  curved,  smoother,  and  more  slender  than  in  the  male.  In 
tho.'W  persons  who  perform  consiilcniblc  manual  h»bor,  wliich  brin^  into  eonstint 
action  the  muscles  connected  witli  this  bono,  it  reijuires  considerable  bulk.  Iwcomes 
shorter,  and  more  curved,  its  ridges  for  muscular  attachn»ent  become  prominently 
marked,  and  its  sternal  end  of  a  prismatio  or  quadrangular  form.  The  right 
clavicle  is  generally  heavier,  thicker,  and  rougher,  and  often  bhorter,  than  the  left. 

Structure.  The  shaft,  as  well,  as  the  extremities,  consists  of  cancellous  tissue, 
invested  in  a  compact  layer  mucli  thicker  in  the  centre  than  at  either  end.  The 
clavicle  is  highly  elastic,  by  reason  of  its  curves.  From  the  ex|>eriments  of  Mr. 
Ward,  it  has  been  sliowii  lliat  it  possesses  sufficient  longitudinal  chistic  force  to 
Tiiise  its  own  weight  nearly  two  feet  on  a  level  surfjice;  and  sufticient  transverse 
elustio  f:)rce,  opjHwito  the  centre  of  its  anterior  convexity,  to  raise  its  own  weight 
about  a  foot  This  extent  of  ehustic  power  must  serve  to  moderate  very  consi- 
derably the  effect  of  concussions  received  upon  the  point  of  the  shoulder. 

JJevfJiijirnent.  Tiy  two  centres :  one  for  the  shaft,  and  one  for  the  sternal  extremity. 
Tho  centre  for  the  shaft  appears  very  early,  before  any  other  bone ;  the  centre 
for  the  sternal  end  makes  its  appearance  about  the  eighteenth  or  twentieth  year, 
and  unites  with  the  rest  of  the  bone  a  few  years  after. 

ArticulatioM.  With  the  sternum,  scapula,  and  cartilage  of  the  first  rib. 

Atkuhnieiit  of  M'lsr.h-x.  The  Sterno-cleido-mastold,  Trapezius,  Pcctoralis  major, 
Deltoid,  Sulx;lavius,  aud  Stcrno-hyoid. 


ThK  SCAPl-LA. 

.  Tlie  Scapula  forms  the  back  part  of  tho  shoulder.  It  is  a  large  flat  bone^  tn- 
Is^hir  in  shajw,  situattKl  at  the  posterior  aspect  aud  side  of  tho  thorax,  iKJtween 
the  first  and  eighth  ribs,  its  posterior  border  or  base  being  about  an  inch  from, 
and  nearly  parallel  with,  the  spinous  processes  of  tho  vertebrae.  It  presets  for 
examination  two  surfaces,  three  borders,  and  three  angles. 

Tlie  tmU^tiyr  surfdce  or  vmltfr  (lig.  Si)  presents  a  broad  concavity,  the  sub- 
acajtular  fi^issa.  It  is  marked,  in  the  posterior  two-thinla,  by  several  oblique  ridges, 
whi»:li  p;iss  i'rom  behind  obUquoly  forwards  and  npw.irds,  the  anterior  third  being 
smooth.  The  oblif[ue  ridgt^i,  above-mentioned,  give  attachment  to  tho  tondiuous 
intersections;  and  the  surfaces  between  them,  to  the  fleshy  fibres  of  tho  Subscapu- 
laris  miL<**Ie.  Tlie  anterior  third  of  the  fossa,  which  is  smooth,  is  covered  by, 
but  d»jes  not  afford  attachment  to,  the  fibres  of  this  muscle.  This  surface  is  scpa- 
Ttit'A  from  the  posterior  border  by  a  smooth  triangular  margin  at  the  sufierior 
and  inferior  angles^  and  iu  tho  interval  between  these,  by  a  narrow  edge  which  is 
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often  deficient.  This  marginal  surface  affords  attacbment  ttrougliout  its  entire 
extent  to  the  Serratud  aiaj^nus  musule.  The  subscapular  fosga  presents  a  trons- 
verfie  depreasion  at  its  ujii>cr  part,  called  the  sulacapular  antjle;  it  is  in  this  situa- 
tion that  the  fossa  is  deepest;  and  consequently  the  thickest  piirt  of  the  Sub- 
scapularis  muscle  lies  in  a  line  parallel  with  the  glenoid  cavity,  and  must  conse- 
quently operate  most  effectively  on  the  humerus  which  is  contained  in  it. 

The  posterior  surface  or  dorsitm  (tig.  85)  is  arched  fnmi  above  dowuwnrds; 
alternately  convex  and  concave  from  side  to  side.    It  is  tsubdividud  unequally 

Fig.  84. — L«fl  Scapula.    Antiirior  SarCacu  or  Vtint«r. 
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into  two  parts  liy  the  S]nue:  that  portion  above  the  spine  is  caiica  the  supra- 
Bpinous  fossa,  and  that  below  it,  the  infra-spiaoiis  foAsa. 

The  supraspinous  foftsa,  the  smaller  of  the  two,  is  concave,  smooth,  and 
broader  at  the  vertebnil  than  at  the  humeral  extremity.  It  nlford.s  attachment  by 
its  inner  two-thirde  to  the  Supra-spinatua  muscle. 

The  in/ra-spinovs  fossa  is  much  larger  than  the  preceding :  towards  its  ver- 
tebral mar^n  a  eihaUow  concavity  is  seen  at  it^t  u|>i>er  part ;  its  centre  pre&ieDlH  a 
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eminent  convexity.  "wliiUt  towards  the  axillary  border  is  a  deep  groove,  wliioh 
IS  from  the  xippcr  t4>war(l5  the  lower  part  The  inner  three-fourtlis  of  this 
fiurfece  aflonl  attachment  to  the  Infraspinatus  muscle;  the  outer  fourth  ia  only 
covered  hy  it,  without  giving  origin  to  its  fibres.  This  surface  ia  separated  from 
the  axillary  Iwrder  by  an  elevated  ridge,  which  ruoa  from  the  lower  part  of  the 
glenoid  cavity,  downwards  and  backwards  to  the  posterior  border,  about  nn  inch 
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Fig.  B5.— Left  SMpnU.    rosterior  Borfiuse  or  Dorsom. 
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iibove  the  inferior  angle.  This  ridge  serves  for  the  attachment  of  a  strong  apon- 
eurosis, which  sepiinites  the  Infni-spiuatus  from  the  two  Tereji  niuseles.  The 
t^nrfiice  of  bone  between  this  line  and  the  axillary  border  is  narrow  for  the  upper 
two-thirds  of  its  extent,  and  traversed  near  its  centre  by  a  groove  for  the  passage 
of  the  dorsalis  scapulae  vcriscls;  it  aflbrds  ultachment  to  tlie  Teres  minor.  Its 
lower  third  present*;  a  broader,  pomcwhat  triangular  surface,  which  gives  ocigin 
to  the  Teres  major,  and  over  whieh  glides  tlic  I.atissimus  dorsi;  sometimes  the 
latter  mosclc  takes  its  origin  by  a  few  fibres  fix>m  this  part.   The  broad  and  narrow 
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portions  of  hono  above  allu'lerl  to  arc  separated  liy  an  obliqnc  linp,  wliicb  runs 
from  the  axillary  border,  downwards  and  batikwjinlrt ;  to  it  is  attached,  the  aponeu- 
rosis separating  tlie  two  'J'eres  muscles  from  each  other. 

The  Spine  hi  a  prominent  plate  of  bone,  which  crosses  obliquely  the  innpr 
foor-lilllts  of  the  dors\im  of  the  scapula  at  its  upper  part,  and  separates  the 
supra-spinous  from  the  infra-spinous  tbssa :  it  commcncca  at  the  vertebral  border 
by  a  smooth  triang^ular  surface,  over  wliich  the  Trapezius  glidei*,  separated  by  a 
burisa;  and,  gradually  liecornin),;  more  elevated  as  it  passes  forward  s,  terminates  in  the 
acromion  process  which  ovcrhanj^s  the  shouldor-joint.  The  spine  is  triangular  and 
fluttcDcd  from  above  downwards,  ilji  apex  corresi)ondiug  to  the  posterior  border;  its 
base,  which  is  directed  outwards,  to  tho  ncek  of  the  scapula.  It  presents  two 
surfaces  and  three  borders.  Its  snpfvtor  surface  is  concave,  afisista  in  forming  the 
8upra*spinoufi  fossa,  and  affords  attachment  to  part  of  the  Supra-spinatns  muscle. 
Its  inferior  surface  forms  part  of  the  infra-spinous  fossa,  gives  origin  to  part  of  the 
Inira-spinatus  muscle,  auti  presents  near  its  centre  the  orifice  of  a  nutritious  canal. 
Of  tlie  three  borders,  tho  anUrior  is  altached  to  the  dorsum  of  the  bone ;  the 
posterior,  or  cral  of  the  spine,  is  broad,  and  presents  two  lips,  and  un  intervening 
rougli  interval.  To  the  superior  lip  ia  attached  the  Trapezius,  to  tlie  extent  shown 
in  the  figure.  A  very  rough  prominence  is  generally  seen  occupying  that  portion 
of  the  spine  wbieh  receives  the  in.'sertiou  of  the  middle  and  inferior  fibres  of  this 
muscle.  To  the  inferior  lip,  throughout  it^s  whole  length,  is  attached  ihc  Deltoid. 
The  interval  between  tho  lips  is  also  partly  covered  by  tho  fibres  of  these  muscles. 
The  external  horii^r,  tho  shortest  of  tlie  three,  is  slightly  concave,  its  edges  thick 
and  round,  continuous  above  with  the  under  surface  of  the  acromion  process; 
below,  witb  the  neck  of  tlie  scapula.  The  narrow  portion  of  bone  external  to  this 
Ixjrder  serves  to  connect  the  8Upr!i-.spiuou.s  and  infra-spinous  tossie. 

The  Acromimi  process,  so  called  from  forming  tho  summit  of  tho  shoulder 
(lixfo*-,  a  suniTiiil :  lt>D(,  the  s?i<ntldfr),  is  a  hirge,  and  somewhat  triangular  process, 
tialtened  from  behind  forwards,  directed  at  first  a  little  outwards,  and  then  curving 
forwards  and  npwardsj  so  as  to  overhang  the  glenoid  cavity.  Its  vp^/er  sttrface 
directed  upwards,  backwards  and  outwarils,  is  convex,  rough,  and  gives  attachment 
to  some  fibres  of  tho  l>cltoid.  Its  tintler  surface  is  smooth  and  concave.  It« 
outer  border,  whieli  is  thick  and  irregular,  aflurds  attachment  to  the  Deltoid 
muscle.  Its  imter  tnurfjin,  shorter  than  the  outer,  is  concave,  gives  attachment 
to  a  portion  of  tho  Trapezius  muscle,  and  presents  about  its  centre  a  small  oval 
surface,  for  articulation  with  the  scapular  end  of  the  clavicle.  Its  apex,  which 
corresponds  to  the  point  of  meeting  of  these  two  borders  in  front,  is  thin,  and  has 
attached  to  it  the  coraco^acromial  ligament. 

Of  the  tlirce  borders  or  costge  of  the  scapula,  the  supci'i&r  ia  the  shortest  and 
thiimest;  it  is  concave,  terminating  at  its  inner  extremity  at  the  sujieriur  angle, 
t  its  outer  extremity  at  the  eoracoid  process.  At  its  outer  part  is  a  deep 
suiieircular  notch,  the  supra -scapular,  formed  partly  by  the  base  of  the  eoracoid 
process.  This  notch  is  eouverteu  itito  a  foramen  by  the  transverse  ligament,  and 
ecrves  for  the  passage  of  the  supra- scapular  nerve.  The  adjacent  margin  of 
tho  suj)erior  border  aflbrds  attachment  to  the  Omohyoid  muscle.  The  external 
or  oj-iUury  border  Is  the  thickest  of  the  three.  It  comnieuces  above  at  the  lower 
margin  of  the  glenoid  c:ivity,  and  inclines  obliijuely  downwards  and  backwards  to 
the  inferior  angle.  Immediately  below  tho  glenoid  cavity  is  a  rough  depression 
about  an  inch  in  length,  which  aflford**  attachment  to  tho  long  head  of  the  Triceps 
mu.si:lc;  to  this  succeeds  a  longitudinal  groovo,  which  extends  as  far  as  its  lower 
third,  and  ail'urds  origin  to  part  of  the  Subscapiilnris  muscle.  The  inferior  third 
of  this  border,  which  is  thin  and  sharp,  serves  for  the  attachment  of  a  few  fibres 
of  tlw.Tcrqs  major  behind,  and  of  the  Subscapularis  in  front.  The  internal  or 
vertebral  -border,  also  named  the  buse,  is  the  longest  of  the  three,  and  extends 
from  the  superior  Uy  tho  inferior  angle  of  the  Ixmc.  It  is  arched,  intermediate  in 
thickness  between  the  superior  and  tho  external  borders,  and  that  portion  of  it 
abt>ve  the  spine  is  bent  coiLsiderably  outwards,  so  a^  to  form  on  obtubc  angle  with 
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tKc  lower  part  The  vertebral  bonier  presents  an  anterior  lip,  a  posterior  Up,  and 
an  iDlcniiwHat^  space..  Ttie  anterior  Up  aiTorda  attachment  lo  tue  Serratus  mag- 
nus;  the  posifjrior  Up,  to  the  Supra-spinatiw  above  the  sjiiue,  the  Infra-sinnatxi* 
below;  ibe  interval  between  the  two  lips,  to  the  Levator  anj^uli  scapulte  above 
llie  triangular  Rurface  at  tlie  cormnencement  of  the  spine ;  the  lihomboideus  minor, 
ti)  the  edgd  of  that  surface ;  the  fihomljoideus  major  Ijeing  attiuthed  by  means  of 
a  tibrous  arch,  connected  above  to  the  lower  part  of  the  triau^ular  surface  at  the 
baj*e  of  the  spine,  and  below  to  the  lower  part  of  the  posterior  border. 

Of  the  three  angles,  the  gtipen'or,  formed  by  the  junction  of  the  tsuporior  and 
internal  borders,  is  thin,  smooth,  roundefl,  somewhat  inclined  outwards,  and  gives 
attachment  to  a  few  fibres  of  the  Levator  anguti  scapulse  mnscle.  The  inferior 
angle,  thick  and  rough,  is  formed  by  the  union  of  the  vertebral  and  ajullary 
borders,  its  outer  surface  affording  attachment  to  the  Teres  major,  and  occasionally 
a  few  libres  of  the  Lutistiinius  dorsi.  The  anterior  angle  ia  the  thickest  part  of 
the  bone,  and  forms  what  ia  called  the  hcail  of  the  sca|iula.  The  bead  presents 
a  sliallow,  pyrilbrm,  articular  surfjice,  the  gknoi'd  c<inUtj  (r*';*^!,  a  superjicial 
cdvitif ;  •iAof,  Uke) ;  its  longest  diameter  is  from  above  dovs-nwards,  and  its 
direction  outwards  and  forwards.  It  is  broader  below  than  above ;  at  its  apex  is 
atiochod  the  long  tendon  of  the  Biceps  muscle.     It  is  covered  with  ojirtilage  in 

e  recent  state;   and  its  margins,  slightly  raised,  give  attachment  to  a  fibro- 

rtilaginous  structure,  the  glenoid  ligament,  by  which  its  ca\ity  is  deepened. 
The  Qwk  of  the  scapula  is  the  slightly  depressed  surface  which  surrounds  the 
heail;  it  is  more  distinct  on  the  ywsterior  than  on  the  anterior  surface,  ami  below 
than  above.  In  the  latter  situation  it  has,  arising  from  it^  a  thick  prominenoe, 
the  coracoid  process. 

The  Coracoid  process,  SO  called  from  its  fancied  resemblance  to  a  crowds  beak 
ioiMt{,  a  croio  ;  wiof,  resvnibhrtct)^  is  a  thick  curved  pnxxiss  ol"  bone,  which  arises  by 

broad  base  from  the  upper  part  of  the  neck  of  the  scapula;  it  aset^nds  at  first 
upwards  and  inwanls;  then,  becoming  smaller,  it  changes  its  direction  and  passes 
forwards  and  outwards.  The  ascending  portion,  flattened  from  before  backwards, 
presents  in  front  a  smooth  concave  surface,  over  which  passes  the  Subscapularis 
muscle.  The  horizontal  portion  is  flatlemed  from  above  downwards;  its  upper 
surface  is  convex  and  irregular ;  its  imder  surface  is  smooth ;  its  anterior  border 
is  rough,  and  gives  attachment  to  thr  I'ectoralis  minor;  its  posterior  l>order  is  also 
rougb  for  the  coraco-acromial  ligatuent,  while  the  apex  is  embraced  by  the  con- 
joined tendon  of  origin  of  the  short  bead  of  the  Biceps  and  Coraco-brachialis 
muscles.  At  the  inner  side  of  the  root  of  the  coracoid  process  is  a  rough  depres- 
sion fur  the  att.ichment  of  the  conoid  ligament,  and.  running  from  it  obliquely 
fonvards  and  outwards  on  the  upper  surface  of  the  horizontal  portion,  an  elevated 
ridgo  for  the  altacUment  of  the  trapeiiold  ligament. 

Structtirf.  In  the  head,  pr»X'.esse3,  and  all  the  thickened  parts  of  the  bone,  it 
Is  celluhir  in  structure,  of  a  dense  compact  tissue  in  the  nsst  of  its  extent.  The 
centre  and  upper  part  of  the  dorsum,  but  especially  the  former,  is  usually  so  thin 
JB  to  be  semi-transparent;  occasionally  the  bone  is  found  wanting  in  this  situation, 
the  adjaixjut  musoles  come  into  contact. 

hpnteiil  (iig.  y6).   By  set't^i  centres;  one  for  the  IkxIv,  two  for  the  coracoid 
two  for  the  acromion,  one  for  the  posterior  border,  and  one  ibr  the  inferior 
angle. 

Ossaflcatton  of  the  Xxydy  of  the  scapula  commences  about  the  second  montU  of 
foetil  life,  by  tlie  formation  of  an  irregul^ir  quadrilntenil  plate  of  bone,  imme- 
diately behind  the  glenoid  cavity.  This  plate  extends  itself  so  as  to  form  the 
chief  part  of  the  bone,  the  spine  growing  wp  from  its  posterior  surface  about  the 
iliird  month.  At  birth  the  chief  part  of  the  scapula  is  osseous,  the  coracoid  and 
acromion  processes,  the  posterior  border,  and  inferior  angle,  being  cartilaginous. 
About  the  first  year  alter  birth,  ossifiv^tion  takes  place  in  the  middle  of  the 
coracoid  process;  which  usually  becomes  joined  with  the  rest  of  the  bone  at  tho 
time  when  the  other  centres  make  their  appearance.    Between  the  fifteenth  nnd 
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Bventoenth  years,  ossification  of  the  remaining  centres  takes  plnco  lu  quick  suc- 
fiion,  and  in  the  following  order:  first,  near  the  ha^e.  of  the  acromion,  and  in  tho 
"iippi^r  jmrt  of  the  coracoid  process,  tlio  latter  appearing  in  tho  form  of  a  broad 
scale ;  secondly,  in  the  inferior  angle  and  contiguona  part  of  the  posterior  border; 
thirdly,  near  the  extremity  of  tho  acromion;  fourthly,  in  the  posterior  border. 
The  iicroinion  process,  besides  being  formed  of  two  separate  nuclei,  has  its  base 
formed  by  an  extension  into  it  of  the  centre  of  ossification  which  belongs  to  the 
Fpinc,  the  extent  of  which  vanes  in  diflfcrent  cases.  The  two  separate  nuclei 
unite,  and  then  join  ^ith  the  extension  carried  In  from  the  spine.  These  various 
cpiph^'ses  becHjnio  joined  to  the  hone  between  the  ages  of  twenty-two  and  twenty- 
five  yc:irs.  Sometimes  failure  of  union  between  the  aeruuiiou  proccds  and  spine 
occurs,  the  junction  being  eftected  by  iibrous  tissue,  or  by  an  iiuperfoct  articuiatioo; 


Fig.  86.— F1»n  of  the  IVrelopment  of  tha  ScApuIa.    Bjr  Beveo  Centres. 
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in  some  cases  of  suppoBcd  fracture  of  the  acromion  with  ligamentous  union,  it  is 
probable  the  detjiched  si'gment  was  never  unitetl  to  the  rest  of  the  bone. 

Articulations.   With  the  humerus  and  clavicle. 

At/achm^it  of  JIusclis.  To  the  anterior  surfnce,  the  Subscapularis ;  posterior 
surface,  Supra-spinatus,  Infra-spinatus;  spine,  Trapezius.  Deltoid:  superior  border, 
Omo-hyoid ;  vertebral  border,  Serratus  magnns,  Levator  anguli  scapule,  Rhom* 
boideus  minor  and  major;  axillary  fcorder,  Triceps.  Ten'H  minor,  Teres  major; 
glenoid  ca\nty,  long  head  of  the  Bicej^s ;  coracoid  process,  short  head  of  Biceps 
Coraco-brachialis,  Pcctoralis  minor;  and  to  tho  inferior  auyle,  occasionally  a  few 
fibres  of  the  Lalissimus  dorsi. 
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The  HlTMERUS. 

The  Humerus  (fig.  87)  is  the  longest  niid  largest  bono  of  the  upper  extremity ; 
it  presents  tor  exiunination  a  sbaft  and  two  extremities. 

The  Vppfr  Extrmiity  is  the  Inrgcst  part  of  the  bone;  it  presents  a  rounded 
bead,  a  constriction  aruuud  the  Imse  of  the  head,  the  neck,  and  two  other  enii- 
nenws,  the  greater  and  leaser  tuberosities. 

-  The  h*^l,  nearly  homi.<?pherical  in  fi>rm,  is  directed  upwards,  inwanls.  and  a 
little  Imclcwardri;  its  surface  is  smooth,  coated  with  cartilage  in  the  recent  state, 
and  articulates  with  the  glenoid  cavity  of  the  scapula.  The  circumference  of  its 
articular  surface  is  slightly  constricted,  and  is  termed  the  anatamical  neck^  in 
contradistinction  to  the  constriction  which  exists  below  the  tuberosities,  and  is 
calietl  the  suT'jical  neck,  from  its  often  being  the  scat  of  fracture.  It  should  be 
reraernbered,  however,  that  fracture  of  the  anatomical  neck  does  sometimes, 
though  rarely,  ottiur. 

The  ancUomical  neck  is  obliijuclv  directed,  forming  an  obttiso  angle  with  the 

ehaft.     It  is  more  distinctly  markeJ  in  the  lower  half  of  its  circumference  than  in 

the  upjier  hall^  where  it  presents  a  murow  groove,  separating  the  head  from  the 

I  tuberot^ities.    Its  circumference  aflbrds  attachment  to  the  capsular  ligament,  and 

iii  perforated  by  numerous  vascular  foramina. 

The  greater  lubtrosUy  is  situated  on  the  outer  side  of  the  head  and  lessor 
tuberosity.  Its  upper  surface  is  rouudod  and  marked  Uy  three  flat  facet-s  sefmralfd 
by  two  slight  ridges;  the  most  anterior  facet  gives  attachment  to  the  tendon  of 
theSupra-spinatus;  the  middle  one,  to  the  Infra-spinatus;  the  posterior  one,  to 
the  Teres  minor.  The  outer  surface  of  the  great  tuberosity  is  convex,  rough, 
and  c-iutinuous  with  the  outer  side  of  the  shaft. 

The  fcMcr  tubtToaibj  is  more  prominent,  although  smaller  than  the  greater;  it 
is  situjited  in  front  ol  the  head,  and  is  directed  inwards  and  forwards.  Its  summit 
presents  a  prominent  facet  for  the  insertion  of  the  tendon  of  the  Snbscapularis 
muscle.  The  tuberuaities  are  separated  from  t)iie  another  by  a  deep  groove,  the 
hicipilal  grfiove,  so  called  from  its  lodging  the  long  tendon  of  the  Biceps  muscle. 
It  commences  above  between  the  two  tuberosities,  pa.s.«cs  oblifjuely  (fownwanls 
and  a  little  inwards,  and  terminates  at  the  junction  of  the  upjjer  with  the  middle 
third  of  the  bone.  It  is  deep  and  narrow  at  its  commencemcn^  and  becomes 
shallow  and  a  little  broader  as  it  descends.  In  the  recent  state  it  is  covered  with 
a  thin  layer  of  cartilage,  lined  by  a  prolongiition  of  the  s^-novial  membrane  of  the 
shoulder-joint,  and  re<;eives  part  of  the  tendon  of  insertion  of  the  Lati>-simu3  dorsi 
about  its  centre. 

The  Shaft  of  the  humerus  is  almost  cylindrical  in  the  upper  half  of  its  extent; 
prismatic  and  flattened  beluw,  it  presents  three  borders  and  three  surfaces  for 
examination. 

The  anterior  bonier  runs  fix>m  the  front  of  the  great  tuberosity  above,  to  the 
coronoid  depression  below,  scjmrating  the  internal  from  the  external  surface.  Its 
up|»er  part  is  very  prominent  and  rough,  forms  the  outer  lip  of  the  bicipital 
groove,  an<l  serves  for  the  attachment  of  the  tendon  of  the  Pectoralis  major. 
About  it«  centre  i.s  seen  the  rough  deltoid  impression ;  below,  it  is  smooth  and 
rounded,  afibrding  attachment  to  the  Brachialis  nnticus. 

The  cxfrrnaJ  horritr  nms  from  the  bjick  j»art  of  the  greater  tuberosity  to 
the  external  condyle,  and  separutes  the  exttruul  from  the  jK)sterior  surface.  It  is 
I  Touniifd  and  indistinctly  marked  in  \tn  upper  half,  ser^nng  for  the  attachment  of 
the  external  head  of  the  Triceps  muscle;  its  centre  is  traversed  by  a  broad  but 
shallow  oblique  depro&iion,  the  musculo-spiral  ctoovc;  its  lower  part  is  markcil 
by  a  prominent  rtiugh  margin,  a  little  curved  from  behind  forwards,  which 
presents  an  anterior  lip  for  the  attachment  of  the  Supinator  longu-i,  above  the 
Extt*n>ior  carpi  radialis  Inngior  below;  a  posterior  lip  for  the  Triceps,  and  an 
interstice  for  the  attaclmieut  of  tbo  extenud  intermuscular  aponeurosi.s. 
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TTie  internal  honlrr  extend>*  from  the  leaser  tuberosity  to  tlie  internal  comlyle. 
Ite  upper  third  is  marked  by  a  prominent  ridge,  forming  the  inner  lip  of  the 
bicipital  groove,  and  gives  attachment  from  above  downward^  to  the  tendons  of 
the  Latissimus  dorsi,  Tcrc3  major,  and  part  of  the  origin  of  the  inner  head  of  the 
Tlioeps.  About  its  centre  is  a  rough  ridge  for  the  attachment  of  the  Coraco- 
brachiali^  and  just  below  this  is  seen  the  entrance  of  the  nutritious  canal  direeteu 
downwards.  Sometimes  there  is  a  second  canal  higher  up,  which  takes  a  similar 
direction.  Its  inferior  third  is  raised  into  a  slight  ridge,  which  becomes  very 
prominent  Iwlow;  it  presents  an  anterior  lip  for  the  attacnment  of  the  Brachiabs 
anttcus,  a  posterior  lip  for  the  internal  bead  of  the  Triceps,  and  an  intermediate 
space  for  the  internal  intermuscular  aponeurosis. 

The  external  surface  is  directed  outwards  above,  where  it  is  smooth,  rounded, 
and  covered  by  the  Deltoid  nniscle;  forwards  below,  wliere  it  is  slightly  concave 
from  above  downwards,  and  gives  origin  to  part  of  tlie  Brachialis  anticus  muscle. 
About  the  middle  of  this  surface,  is  seen  a  ruugh  triangular  impression  for  tho 
insertion  of  the  Deltoid  muscle,  and  below  it  the  musculo-spiral  groove,  directed 
obliquely  from  behind,  forwards  and  downwards ;  it  transmits  the  tousculo-spiral 
nerve  and  superior  profunda  artery. 

The  intermit  sur/fice,  less  extensive  than  the  external,  is  directed  forwards 
above,  forwards  ami  inwards  below;  at  its  upper  part  it  is  narrow,  and  forms  tho 
bicipital  groove.  The  mi'ldle  part  of  this  surface  is  slightly  rough  for  the 
attachment  of  the  Ooraco-brachialis ;  its  lower  part  is  smooth,  concave,  and  gives 
attauhment  to  the  Brachialis  anticus  muscle.' 

The  jwtrrior  surface  (fig,  88)  appears  somewhat  twisted,  so  that  its  upper  part 
is  direetcrt^l  a  little  inwards,  its  lower  part  backwards,  and  a  little  outwards. 
Nearly  the  whole  of  this  surface  is  covered  by  tho  external  and  internal  ht^ads  of 
the  Triceps,  the  former  being  attached  to  its  upper  and  outer  part,  the  latter  to 
its  inner  and  back  ]>art,  their  origin  being  separated  by  the  musculo-.spiral  groove. 

The  Lower  Extremity  is  finttened  from  before  backwards,  and  cur\'ed  slightly 
forwards:  it  terminates  below  in  a  brood  articular  surface,  which  is  dividc<l  into 
two  parts  by  a  slight  ridge.  On  either  side  of  the  articular  surface  are  the  ex- 
ternal and  internal  condyles.  The  articular  surface  extends  a  little  lower  than 
the  condyles,  and  is  curvcxl  slightly  forwards,  so  as  to  occuj>y  tho  more  anterior 
part  of  the  bone ;  its  greatest  breadth  is  in  the  transverse  diameter,  and  it  ia 
obliquely  directe<l,  so  that  its  inner  extremity  occupies  a  lower  level  than  the 
outer.  The  outer  portion  of  the  articular  surface  presents  a  smooth  rounded 
eminence,  which  has  rccei  vctl  tho  name  of  tho  lesser  or  radial  head  of  the  humerus; 
it  articxilates  with  the  cup-shapctl  depression  on  the  head  of  the  radius,  is  limited 
to  the  front  and  lower  part  of  the  l>one,  not  extending  as  far  back  as  the  other 
portion  of  the  articular  surface.  On  the  inner  side  of  this  eminence  is  a  shallow 
groove,  in  which  is  received  tho  inner  margin  of  the  head  of  tho  radius.  Tlio 
inner  or  trochlear  jwrtion  of  tho  articular  surface  presents  a  deep  depression 
between  two  well-marked  borders.  This  surfjiee  is  convex  from  before  back- 
wards, concave  from  side  to  sl<lo,  and  occupies  the  anterior  lower  and  posterior  parts 
of  the  bone.    The  external  border,  less  prominent  than  the  internal,  corresponds 


'  A  small  hoofe-ghapoil  process  of  bone.  Tamop  from  ^V  *"  I  of  wa  inch  m  Icnptli.  is  not 
onfriMtQeallr  fouud  projixting  from  thii  inner  RiirtUcc  of  the  sliurt  of  Ihc  humeniit  two  iiichei) 
mbore  ibe  iutemal  condyle.  It  \n  ciirvMl  doKnwiirds,  forwarda.  antl  iiiwanls.  und  Us  piiintcd 
[•extrpmily  i«  c«nnecte<i  to  the  internnl  border  ju-st  abovp  the  inner  condyle,  by  a  liiruinent  or 
fibroiw  band;  eojnpleting'  an  orrh.  thronph  wbich  the  mpdiau  nrrro  and  brocniul  artery  p!i>», 
whcu  theto  sirnctiirps  deviate  frnni  tln'ir  usual  conmf.  Si>tnptuue8  the  oerve  alono  la  traDsmititd 
ihronph  it,  or  ibc  nerve  may  be  occ^nipnnied  by  tlie  ulnar  interosseous  artery,  in  cases  of  hif;h 
divii^ioD  of  the  bmchiaL  A  well-inarked  ^oovo  ia  usQftllj  found  behind  the  proress.  in  which 
the  D">rve  and  artery  arc  lwJs<-''l-  fbis  space  js  analn^roas  to  the  fopra-rondyloid  foraraen  in 
miioy  Animalf.  and  jirobably  svrves  in  them  to  prott.:i  the  ner>'e  and  arlen'  front  coraprffeiiion 
daring  ibc  contraction  of  tho  mnsrles  in  ihi;*  n-ginn.  A  detailed  account  of  thin  pioce^  is  given 
by  Dr.  SrsmiBiu,  in  his  "  Anatonical  and  Physiologiooi  Obeerraiiont,"  p.  2Ul!. 
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to  tue  interval  between  the  radius  and 
ulna.  The  internal  border  is  tbieVer, 
more  prominent,  and  consequently  of 
greater  length  than  the  external.  Tlie 
grooved  portion  of  the  articular  surface  tits 
aeuuratuly  within  the  greater  Biguioid  ca- 
Tity  of  the  nlna ;  it  is  broader  and  deeper 
on  the  posterior  than  on  the  anterior  aspect 
of  the  bone,  and  is  directed  obliquely  from 
behind  forwards,  and  from  without  in- 
wards. Above  the  l>aek  part  of  the 
trochlear  surface,  is  a  deep  triangular  de- 
pression, the  oleuranon  depression  in  which 
is  received  the  summit  of  the  olecranon 
process  in  extension  of  the  forearm.  Above 
the  front  part  of  the  trochlear  eurfaco,  is 
seen  a  small  depression,  the  ooronoid  de- 
pression ;  it  receives  the  coronoid  process 
of  the  ulna  during  flexion  of  the  fore- 
arm. These  fosste  are  separated  from  one 
fimither  by  a  thiu  transparent  laminte  of 
bone,  which  is  sometimes  perforated;  their 
margins  aflbrd  attachment  to  the  anterior 
and  posterior  ligunieuts  of  the  elbow-joint, 
and  ihcy  are  lined  in  the  recent  state  by 
Ibe  synovial  membrano  of  this  articula- 
tion. Above  the  front  part  of  the  radial 
tuberosity,  is  seen  a  slight  depression 
which  receives  the  anterior  border  of  the 
bead  of  the  radius  when  the  forearm  is 
strongly  flexed.  The  external  condyle 
is  a  small  tubercular  eminence,  less  pro- 
minent than  the  internal,  curved  a  little 
forwards,  and  giving  attachment  to  the 
external  laloral  ligament  of  the  elbow- 
joint,  and  to  a  tendon  common  to  the 
origin  of  some  of  the  extensor  and  supi- 
nator muscles.  The  internal  conilyle, 
larger  and  more  prominent  than  the  ex- 
ternal, is  directed  a  little  backwards,  and 
pives  attachment  to  the  internal  lateral 
figament.  and  to  a  tendon  common  to  the 
origin  of  some  of  the  flexor  muscles  of 
the  forearm.  Those  eminences  are  di- 
rectly continuous  above  with  the  external 
and  internal  borders.  ITio  greater  pro- 
minence of  the  inner  one  renders  it  more 
liable  to  fracture. 

/Struvture.  The  extremities  consist  of 
cancellous  tissue,  covered  with  a  thin 
compact  layer ;  the  shaft  is  comjiosed  of 
a  cylinder  of  compact  tissue,  thicter  at 
the  centre  than  at  the  extremities,  and 
hollowed  out  by  a  large  medullary  canal, 
wliich  extends  along  its  whole  length. 

Devehjmient.  By  seven  centres  (fig. 
89):  one  for  the  sliaft,  one  for  the  head, 
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!  greater  tuberosity,  one  for  tbe  riuUal  portion  of  tlie  articular  surface, 
trochlear  portion,  aud  one  for  each  condyle.     The  ctjuire  lor  the  shaft 


Fig.  S9. — risn  of  thd  Dwelnptnent  of  lli« 
Uunierus.     liy  7  Ceotrcs. 


one  for  tlie 

one  for  the  .  .  ... 

appears  very  early,  BOon  alter  ossirioation  has  eoumieuced  in  the  ehivide,  ami 

Booa  extends  towards  the  extremities.  At  birth,  it  is  ossified  uearly  iu  its  whole 
[length,  the  extremities  remaining  caitilugiaous.  BetwetjQ  the  first  and  second 
'  Tears,  os-sifieation  ajmrneiices  in  the  head  of  tlie  bone,  and  between  the  second 

and  third  years  the  centre  fur  the  tuberosities  makes  it£  appearance  usually  by  a 

single  ossific  point,  but  sometime;?,  according  to  Beclard,  by  one  for  each  tul>e- 

rosity,  that  for  the  lesser  being  small,  ami  not  appearing  imtil  after  the  fourth 

year.    By  the  fifth  year,  the  centres  for  the  bead  and  tuberosities  have  enlarged 

and  become  joined,  so  as  to  form  a  single  large  epiphysis. 

The  lower  end  of  the  hnmcnis  is  devel- 
oped in  the  following  manner:  At  the  end 

of  the  second  year,  ossification  commences 

in  the  ratlial  portion  of  the  articular  sur- 
face, and  from  this  point  extends  inwards, 

BO  as  to  form  the  chief  part  of  the  articular 

end  of  the  bone,  the  centre  for  the  inner 

part  of  the  articular  surface  not  appi;aring 

until  al>out  the  age  of  twelve.    Ossification 

commences  in  the  internal  condyle  about 

the  fil\h  year,  and  in  the  external  one  not 

until  between  the  thirteenth  or  fourteenth 

year.     About  the  sixteenth  or  seventeenth 

year,  ibe  outer  condyle  and  both  portions 

of  the  articulating  surface,  having  already 

joined,  unite  with  the  shaft ;  at  eighteen 

years,  the  inner  condyle  becomes  joined, 

whilst  the  upper  epiphysis,  although  the 

first  formed,  is  not  united  until  about  the 

twentieth  year. 

Artic'ifafions.    With  the  plcnoid  cavity 

ofthescapnl.-L,  and  Avith  the  ulna  and  radius. 
Attachwinl  of  Jfu^cles.    To  the  greater 

tuberosity,  the  Supra-spinatus,  Infra-spina- 

tus,  and  Teres  minor;  to  the  leaser  tubc- 

Tositv,  the  Subscapularig ;  to  the  anterior 

bicipital  ridge,  the  Pectoralis  major;  to  the 

posterior  bicipital  ridge  and  groove,  the 
[  Lattssimus  domi  and  Teres  major ;  to  the 
^  shall,  the  Deltoid,  Coraco-brachialis,  Bra- 

chialis  anticus,  external  and  internal  heads 

of  the  Triceps ;  to  the  internal  condyle,  the  Pronator  radii  teres,  and  common 
^tendon  of  the  Flexor  carpi  radialis,  I^almaris  longua,  Flexor  digitoruin  sublimis, 

and  Flexor  carpi  ulnaris;  Ut  the  external  condyloid  ridge,  the  Supinator  lon^us, 

and  Kxtcnaor  carpi  radialis  longior;  to  the  external  condyle,  the  common  tendon 

of  the  Extensor  carpi  radialis  brevior.  Extensor  communis  digitorum,  Extensor 

minimi  digiti,  and  Extensor  carpi  ulniLris,  the  Anconeus,  and  Supinator  brcvis. 

THE  FOBEAEM.  » 

The  Forearm  Ls  thjjt  portion  of  tlie  upper  extremity,  situatcil  between  the  elbow 
and  wrist    It  is  composed  of  two  bones,  the  Ulna,  and  the  Badius. 

Tub  Ulxa. 

The  Ulna  (figs.  90  and  91),  so  called  from  its  forming  the  elbow  (■ixfi;),  is  a  long 
bone,  prismatic  in  form,  placed  at  the  inner  side  of  the  forearm,  parallel  with  the 
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radius,  being  the  largest  and  longest  of  the  two.  Its  upper  extremity,  of  great 
tbicUness  and  strength,  fornw  a  lurgy  part  of  the  ortieulatiou  of  (hu  elbow-joint; 
it  diminishes  in  siae  from  above  downwards,  its  lower  extremity  being  veTy 
small,  and  excluded  from  the  wrist-joint  by  the  interposition  of  an  interarticular 
fibro-cartilage.     It  U  divisible  into  a  shaft,  and  two  extremities. 

The  Upper  Extremity,  the  strongest  part  of  the  bone,  presents  for  examination 
two  Urge  curved  processes,  the  Olecranon  process,  and  the  Coronoid  process ;  and 
two  concave  articular  cavities,  the  greater  and  lessor  Sigmoid  cavities. 

The  OUcrarvyn  Proc^^^a  {*5x«»i?,  elhoxv;  x^'dvor,  head)  is  a  large,  thick,  curved 
eminence,  situated  at  the  upper  and  batk  part  of  the  ulna.  It  rises  somewhat 
higher  than  the  coronoid,  is  curved  forwards  at  the  summit  so  as  to  present  a  pro- 
miuent  tip,  its  baae  being  contracted  where  it  joins  the  shaft.  This  is  the 
narrowest  part  of  the  upper  end  of  the  ulna,  and,  consequently,  the  most  usual 
seat  of  fracture.  Its  posterior  surface,  directed  backwards,  is  of  a  triangular  form, 
smooth,  subcutaneous,  and  covered  by  a  bursa.  Its  upper  surf:u;c,  directed 
upwards,  is  of  a  rjuadrilateral  form,  marked  behind  by  a  nrngh  impression  for 
the  attachment  of  the  Triceps  muscle ;  and,  in  front,  near  tbe  margin,  by  a  slight 
transverse  gro4jve  for  the  attaehment  uf  part  of  the  posterior  liniment  of  the 
elbow-joint.  Its  anterior  , surface  is  smooth,  concave,  covered  with  cftrtilage  in 
the  recent  state,  and  forms  the  upper  and  back  part  of  the  great  sigmoid  cavity. 
The  lateral  borders  present  a  continuation  of  the  same  groove  that  was  scon  on 
tbe  margin  of  the  superior  surface;  they  serve  for  the  atuchment  of  ligaments, 
viz.,  the  back  part  of  the  interior  luternl  ligament  internally;  the  postt^rior  liga- 
ment externally.  The  olecranon  process,  in  its  structure  as  well  as  in  its  position 
and  use,  resembles  tbe  Patella  in  the  lower  limb;  and,  Uke  it,  sometimes  exists 
as  a  separate  piece,  not  united  to  the  rest  of  the  bone.* 

The  CurOTWul  Process  («<»(m1wj,  a  crouds  beak;  hiot,  form)  U  a  rough  triangular 
eminence  of  bone  which  projects  horizontally  forwards  from  the  upper  and  front 
part  of  the  ulna,  forming  the  lower  part  of  the  great  sigmoid  ca\'ity.  Its  ba.se  is 
continuous  with  the  shaft,  and  of  considerable  strength,  bo  much  so,  that  fracture 
of  it  is  an  accident  of  rare  occurrence.  Its  apex  is  pointed,  sHghtly  curved  upwards, 
and  received  into  the  coronoid  depression  of  the  humerus  in  flexion  of  the  lorearm. 
Its  upper  surface  is  smooth,  concave,  and  forms  the  lower  part  of  the  great  sigmoiil 
cavity.  The  under  surface  is  concave,  and  marked  internally  by  a  rough  impression 
for  the  insertion  of  the  BrucUialis  anticus.  At  the  jancliou  of  this  surface  with 
the  shaft  is  a  rough  eminence,  the  tubercle  of  the  ulna,  for  the  attachment  of  the 
oblique  ligament.  Its  outer  surface  presents  a  narrow,  oblong,  articular  ilepression, 
the  lesser  sigmoid  cavity.  The  inner  surface,  by  itsprominent  free  margin,  serves 
for  the  attacniuent  of  part  of  the  internal  lateral  ligament.  At  the  front  part  of 
this  surface  is  a  small  rounded  eminence  for  the  attachment  of  one  bead  of  the 
Flexor  digitonim  sublimis.  Behind  the  eminence,  a  depression  for  part  of  the  origin 
of  the  Flexor  profundus  digitorum ;  and.  descending  from  the  eminence,  a  ridge, 
which  gives  attachment  to  one  head  of  the  Pronator  radii  teres. 

The  Greater  Sirjiaoui  Cavt'ty  {tj^yna,  tlhot.  fom\),  so  called  from  its  resemblance 
to  the  Greek  letter  i.  is  a  semilunar  depression  of  large  size,  situated  between  the 
olecranon  and  coroni»id  processes,  and  sjcrving  for  arttcuhitioii  with  the  trochlear 
surface  of  the  humerus.  About  the  middle  of  cither  lateral  border  of  this  cavity 
is  a  notch  which  contracts  it  somewhat,  and  serves  to  indicate  the  junction  of  the 
two  processes  of  which  it  is  formed.  The  cavity  is  concave  from  above  downwards, 
and  dividetl  into  two  lateral  parta  by  a  smooth  elevated  ridge,  which  nins  from 
the  summit  of  the  olecranon  to  the  tip  of  the  coronoid  process.  Of  those  two 
portion-s  the  internal  is  the  largest;  it  is  slightly  concave  transversely,  the  external 
portion  being  nearly  plane  from  side  to  side. 


■ 


'  ProrcBaor  Owen  regarHs  the  olerranno  to  be  liomolnjfonB  not  with  tbo  patrlU.  hot  with  an 
extetiF^inn  or  ihf  iipiH^r  rnd  of  the  fllnila  uhovo  1h(>  kn<><Vj(>int.  which  18  mft  with  iu  the  Ornitho- 
rjnchua,  Kcliidna,  and  some  other  animnls.  (Owex,  "  On  the  Katuro  uf  l.imhs.") 
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The  I^MfT  Sigmoid  Cavity  is  a  narrow,  oblong,  articular  depression,  placed  on 
the  outer  side  of  the  coronoid  process,  aud  serving  for  articulation  with  the  head 
(if  the  radiua.  It  is  concave  from  before  backwiirda ;  aud  it8  extreniitiea,  which 
are  prominent,  servo  for  the  attaelimcnt  of  tlie  orbicular  lig-arnoat. 

The  Sha/l  is  prismatic  in  form  at  its  upper  part,  aud  curved  from  behind  for- 
wards, Qiid  from  within  outwards,  so  as  to  lie  convex  bcbiwd  and  externally:  its 
central  part  is  quite  straight;  ita  lower  j)art  roundetl,  smootli,  and  beut  a  littlo 
outwards;  it  tapers  gradually  from  above  downwards,  and  presents  for  cxamina- 
tion  three  borders,  and  three  surfaces. 

The  anterior  border  commences  above  at  the  promiuent  inner  angle  of  the  coro- 
noid process,  and  terminates  below  in  front  of  the  styluid  process.  It  is  well 
marke<l  above,  smooth  and  rounded  in  the  middle  of  its  extent,  and  affords 
attachment  to  the  Flexur  profimdus  di},;itorum  :  sharp  and  prominent  in  iu  lower 
fourth  for  the  attachment  of  the  Pronator  quadratus.  It  separates  the  anterior 
from  the  internal  surface. 

The  jtoaterior  border  commences  above  at  the  apex  of  the  triangular  surface  at 
the  back  part  of  the  oloeran<m,  and  terminates  l>elow  at  the  back  part  of  the  styloid 
process ;  it  is  well  marke<l  in  the  upper  three-fourths,  and  i^ives  atUiehmenl  to  an 
aponeurosis  common  to  the  Flexor  carpi  ulnaris,  the  Kxtcnsor  carpi  uluarie,  and 
the  I'lexor  profundus  dlgitorum  muscles;  its  lower  fourth  is  smooth  and  rounded. 
This  border  separates  the  internal  from  the  posterior  surface. 

The  eM'irnal  bonkr  eommeuecs  above  by  two  lines,  which  converge  one  from 
each  extremity  of  the  lesser  sigmoid  cavity,  inclosing  between  them  a  triangular 
space  for  the  attachment  of  part  of  the  Supinator  brcvis,  and  terminates  below  at 
the  middle  of  the  head  of  the  ulna.  Its  two  middle  fourths  arc  very  prominent^ 
and  serve  for  the  attachment  of  the  interosseous  membrane;  its  lower  fourth  is 
smooth  and  rounded.   Tins  border  separates  the  anterior  from  the  posterior  surface. 

The  anterior  sur/nce,  much  broader  above  than  below,  is  concave  in  the  unper 
three-fourths  of  its  extent,  and  aftbrds  attachment  to  the  Flexor  profundus  uigi- 
torum;  its  lower  fourth,  also  ooueavc,  to  the  Pn>nator  quadratus.  The  lower 
fourth  is  .'separated  from  the  rcmaluing  portion  of  the  bone  by  a  prominent  ridge, 
directed  obliquely  from  above  downwards  and  inwards ;  this  ridge  marks  the 
extent  of  attachment  of  the  Pronator  above.  At  the  junction  of  the  upper  with 
the  middle  third  of  the  bone,  is  the  nutritious  canal,  directed  obliquely  upwards 
and  inwards. 

Tlie  posterior  surface,  directed  backwards  and  outwanls,  is  broad  and  concave 
above,  somewhat  narrower  and  convex  in  the  middle  of  its  course,  narrow,  smooth, 
and  rounded  below.  It  presents  above,  an  oblicjuc  ridge,  which  runs  froxn  the 
posterior  extremity  of  the  lesser  sigmoid  cavity,  downwards  to  the  posterior 
border ;  the  triangular  surface  above  this  ridge  receives  the  insertion  of  the  An- 
coneus muscle,  wliilst  the  ridge  itself  aftbnls  attachment  to  the  Supinator  brevis. 
The  surface  of  Iwno  beli>w  this  is  subdivided  by  a  longitudinal  ridge  into  two 
parts;  the  internal  jMut  is  smooth,  concave,  and  gives  origin  to,  occasionally  is 
merely  covered  by,  the  Extensor  carpi  ulnaris.  The  external  portion,  wider  and 
rougher,  gives  attachment  from  above  downwards  to  part  of  the  Supinator  brovia, 
the  Extensor  ossis  metacarpi  |>oIUois,  tlie  Extensor  secuudi  intcmodii  poUioi^  and 
the  Kxtcnsor  indicis  muscles. 

The  int'-rmil  surface  is  broad  and  concave  above,  narrow  and  convex  below. 
It  gives  ultaehment  by  its  upper  three- fourths  to  the  Flexor  profundus  digitoruiu 
muscle;  its  lower  fourth  is  subcutaneous. 

The  Lower  ExlTemtty  of  the  ulna  is  of  small  size,  and  exclude*!  from  the  articu- 
lation of  the  wrist-joint.  It  presents  for  examination  two  eminences ;  the  outer 
and  larger  is  a  nmnded  articular  eminence,  termed  the  head  of  the  ulna.  The 
inner,  narmwer  and  more.  ])n>je(:ting.  is  a  nun-  articular  eminence,  the  sl^doid 
process.  The  head  presents  an  articular  facet,  part  of  which,  of  an  oval  form,  is 
directed  downwards,  and  plays  on  the  surface  of  the  triangular  fibro-cartilage, 
irhich  separates  this  bone  from  the  wrist-joint;  the  remaining  portion,  directed 
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•Flan  of  tUo  Dorelopmeut  of  the  Ultu. 
By  3  Centres. 


outwards,  is  nanow,  convex,  Qud  receivetl  into  the  sigmoid  cavity  of  the  radius. 
Tlie  sti/Imd process  projects  from  the  iuuer  and  "back  purt  of  the  buue,  and  descends 
a  little  lower  tlian  tlie  liead,  terminating  in  a  rounded  summit,  whieh  affords 
attachment  to  the  internal  luteruL  liganieut  of  the  wrist.  The  heart  is  separated 
from  the  styloid  proucss  by  a  depression  fur  the  atUiehment  of  the  triangular 
interarticul^  fibro-cartilage;  and  behind,  by  a  ehallow  groove  for  the  passage 
of  the  tendon  of  tlie  Extensor  carpi  ulnaris. 

Stru<:ttire.     Similar  to  that  of  the  other  long  bones. 

DeveJojmient.    By  tliree  centres:  one  for  the  shaft,  one  for  the  inferior  extremity, 
and  one  for  the  olecranon  (fig.  92).     Ossilicalion  commences  near  the  middle  of 

the  shall  about  the  fifth  week,  tind  soon 
extends  through  the  greater  part  of  the 
boue.  At  birth,  the  ends  are  cartilaginous. 
About  the  fourth  year,  a  separate  osseous 
n\u!li?us  appears  in  tlie  middle  of  the  ht*ad, 
which  soon  extends  into  the  styluid  pro- 
cess. About  the  tenth  3"ear,  ossific  matter 
Bpl)ears  in  the  olecranon  near  its  extremity, 
the  chief  part  of  this  procef*«  being  formed 
from  an  extension  of  the  shaft  of  the  l>one 
into  it.  At  about  the  sixteenth  year,  the 
upper  ei>iphy8is  becomes  joined,  and  at 
about  the  twentieth  year  the  lower  one. 

ArticuliUions.  With  the  humerus  and 
radius. 

Attachment  of  M^isclei.  To  the  olecra- 
non :  the  Triceps,  Anconeus,  and  one  bead 
of  the  Flexor  cftrpi  ulnaris.  To  the  coro- 
noid  process;  the  BrachiiJis  anticus,  Pro- 
nator radii  teres,  Flexor  sublimis  digito- 
rum.  and  Flexor  profundus  digitorum.  To 
the  shaft:  the  Flexor  profundus  digitorum, 
Pn^imtor  quadratns,  Flexor  carpi  ulnaris, 
Kxtonsor  carpi  ulnaris,  Anconeus,  Supi- 
nator brevLs,  Extensor  ossis  nietacarpi 
pollieis,  Extensor  sccundi  internodii  polti- 
cis,  and  Extensor  indicis. 


Aspfrfati*^fT(^ 


Tre  Radttts. 

The  Radius,  so  called  from  its  fancied  resemblance  to  the  spoke  of  a  wheel,  is 
situated  on  the  outer  side  of  the  forearm,  lying  parallel  with  the  ulna,  which 
exceeds  it  in  length  and  size.  Its  upper  end  is  small,  and  forms  only  a  small  part 
of  the  ellwiw-joiut;  but  its  lower  enu  \a  large,  and  forms  the  chief  part  of  the 
wrist.  It  is  one  of  the  hmg  bones,  having  a  prismatic  form,  slightly  carved 
louj^itmlinally,  and  presenting  for  examination  a  shaft  and  two  extremities. 

The  Upper  Extrenn'tt/  presents  a  head,  neck,  and  tulterosity.  The  hfad  is  of 
n  cylindrical  form,  depressc<l  on  its  upper  surface  into  a  shallow  cup.  which 
articulates  vrith  the  radial  or  lesser  heau  of  the  humerus  in  flexion  of  the  joint. 
Aroun<l  the  circumference  of  the  head  is  a  amootli  articular  surface,  coated  witb 
cartilage  in  tlie  recent  state,  broad  internally  where  it  rotates  within  the  lesser 
eigmoid  cavity  of  the  ulna,  narrow  in  the  rest  of  its  circumference,  to  play  in  tbe 
orbicular  ligament.  The  head  is  supported  on  a  roimd,  smooth,  and  constricted 
portion  of  Ixine,  called  the  mck,  which  presents,  behind,  a  slight  ridge,  for  the 
attachment  of  part  of  the  Supinator  brcvis.  Beneath  the  neck,  at  the  inner  and 
front  aspect  of  the  bone,  is  a  rough  eminence,  the  iuhermtij.  Its  surface  is 
divided  into  two  parts  by  a  vertical  line;  a  posterior  rough  portion,  for  the 
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in^^ertion  of  llie  tendon  of  tlie  Biceps  imisal(».  and  nn  anterior  fimootH  portion,  on 
which  a  hnrsn  is  interixised  between  tbc  tendon  and  the  Ixjue. 

The  Sfi»/l  of  tlie  bone  is  prisuioid  in  form,  narrower  above  than  below,  and 
fibgUtl,)-  cur%*ed,  so  as  to  bo  convex  outward^i.  It  prik*ent3  three  ijiirioccs,  Boparated 
by  three  borders. 

The  aiilerior  hnrdfr  extends  from  the  lower  part  of  the  tnl)erosity  above,  to  the 
anterior  part  of  the  base  of  the  styloid  process  below.  It  separates  tbe  anterior 
from  the  external  surface.  Its  ijp|)er  third  is  very  prominent ;  antl,  from  its 
oblique  direction,  downwards  and  outwards,  haa  receiveil  the  name  of  the  uhUqnn 
line  of  the  radttis.  It  gives  attachment,  externally,  to  the  Supinator  bruvis; 
intornally,  to  the  Flexor  longus  poUieis,  and  between  these  to  the  Flexor  difrito- 
rum  sublimls.  The  middle  third  of  the  anterior  border  is  indistinct  and  rounded. 
\\A  lower  fourth  is  sharp,  prominent,  aftords  attaehment  to  the  Pronator  '{uadra- 
tua,  and  terminates  in  a  small  tubercle,  into  which  is  inserted  the  tendon  of  the 
Supinator  longua. 

The  posterior  border  commences  above,  at  the  back  part  of  the  neck  of  the 
radius,  and  terminatea  below,  at  the  posterior  part  of  the  base  of  the  .styloid  pro- 
cess; it  separate*!  the  posterior  from  the  external  surface.  It  is  indistinct  above 
and  below,  but  well  marked  in  t!ic  middle  third  of  the  bone. 

The  internal  or  interossoux  h*irder  conmieneea  above,  at  the  back  part  of  the 
tuberosity,  where  it  is  rounded  and  inrtistlnct,  becomes  sharp  and  prominent  as  it 
dcscend.s,  and  at  its  lower  port  bifurcates  into  two  ridgea,  which  tlescen<l  to  the 
anterior  and  posterior  mar^ns  of  the  sigmoid  cavity.  This  border  separates  the 
anterior  from  the  posterior  surface,  and  has  the  interosseous  membrane  attached 
lo  it  throughout  the  greater  part  of  its  extent. 

The  anterior  ,tnr/ace  is  narrow  and  concave  for  its  upper  two-thinla,  and  gives 
atliiciiment  to  the  Flexor  longus  p*illieis  muscle;  below,  it  is  broad  and  flat,  and 
gives  attachment  to  tbe  Pronator  quadratus.  At  the  junction  of  the  upper  and 
niidJlo  thirds  of  this  surface  is  the  nutritious  foramen,  which  is  directed  obliquely 
upwards. 

The  posterior  surface  is  rounded,  convex,  and  smooth  in  the  upper  third  of  its 
extent,  and  covered  by  the  Supinator  brc%'is  muscle.  Its  middle  third  is  broad, 
slightly  concave,  and  gives  attachment  to  the  Extensor  osdis  mctacarpi  polHcis 
above,  the  Extensor  primi  intcmodii  pollieis  below.  Its  lower  third  is  brood, 
convex,  and  covered  by  the  tendons  of  the  muscles  which  subsequently  run  in 
the  grooves  on  the  lower  end  of  the  bone. 

The  eu-frnifil  surface  is  rounded  and  convex  throughout  its  entire  extent.  Its 
upper  third  gives  attacliment  to  the  Supinator  brevis  mu.scle.  About  its  centre 
is  seen  a  rough  ridge,  for  the  insertion  of  the  Pronator  radii  teres  muscle.  Its 
lower  i>art  is  narrow,  and  coveretl  by  the  tendons  of  the  Extensor  ossis  metjtcarpi 
pollici.s  and  Extensor  primi  internodii  pollieis  muscles. 

The  Louvr  extremity  of  the  radius  is  large,  of  quadrilateral  form,  and  provided 
with  two  articular  surfaces,  one  at  the  extremity  for  articulation  with  the  carpu.s, 
and  one  at  the  inner  side  of  the  bone  for  articulation  with  the  ulna.  Tlie  carpal 
articular  surface  is  of  truangul;ir  form,  concave,  smooth,  and  divide*l  by  a  slight 
anteroposterior  ridge  into  two  parts.  Of  these,  the  external  is  large,  of  a  trian- 
gular form,  and  articulates  with  the  scaphoid  bone;  the  inner,  smaller  and 
quadrilateral,  articulates  with  the  semilunar.  The  articular  surface  for  the  ulna 
is  c.ille*!  the  siffmnid  cavity  of  the  radius;  it  is  narrow,  concave,  smooth,  and 
articulates  with  the  head  of  the  ulna.  The  circumference  of  this  end  of  the  bone 
present-s  liiree  surface.'*,  an  anterior,  externa!,  and  posterior. 

The  mUt-rior  surface,  rough  and  irregular,  afVords  attachment  to  the  anterior 
ligament  of  the  'wrist-joint.  The  external  surface  is  prolonged  obliquely  down- 
wards into  a  strong  conical  projection,  the  styloid  process,  which  gives  attachment 
by  its  base  to  the  tendon  of  the  Supinator  longus,  and  by  iU  apex  to  the  external 
lateral  ligament  of  the  wrist-joint.  The  outer  surface  of  this  process  is  marked 
by  two  gri-toves,  which  run  obliquely  downwards  and  forwaprfs,  and  are  separated 
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from  one  another  by  an  elevated  rulge.  Tbe  most  anterior  one  gives  passage  to 
the  ten<lon  of  the  Extensor  ossis  mctacarpi  pollicis,  the  posterior  one  to  the  tendon 
of  llio  Ivxtensor  j^rimi  internodii  pollicis.  The  posterior  surface  is  convex,  jifTorda 
attac'Iiinent  to  the  posterior  ligrtment  of  the  wrisl,  and  is  marked  by  three  grooves. 
The  most  external  is  broad,  but  shallow,  and  subdivided  into  two  by  a  slightly 
elevated  ridge.  The  external  groove  transmits  the  tendon  of  tlie  Kxtensor  carpi 
rudialis  lougior,  the  inner  one  tlie  tendon  of  tlie  Extensor  carpi  radialis  brevior. 
Near  the  centre  of  the  bone  is  a  deep,  but  narrow,  groove,  directed  oblitiuely  from 
above  downwards  and  outwards;  it  transmits  tho  tendon  of  tlie  Extensor  secundi 
internodii  pollicis.  Internally  is  a  broad  groove,  for  the  passage  of  the  tendons  of 
tlie  Extensor  communis  digitorum,  and  K.vtensor  indicis ;  tbe  tendon  of  iLo  Extensor 
minimi  digiti  passing  through  the  groove  at  its  point  of  articulation  with  the  ulna. 
Stntctinr.  Similar  to  that  of  the  other  long  bones. 

Devt'lopment  (fig.  93).  By  three  centres:  one  for  the  shaft,  and  one  for  each 

extremity.  That  (or  tlie  shaft  makes 
its  appearance  near  the  centre  of  the 
bone,  8o<m  after  tho  development  of 
the  humerus  commences.  At  birth, 
the  shaft  is  ossified ;  but  the  ends  of 
the  bone  are  cartilaginous.  Alwut  the 
end  of  the  second  year,  ossification 
commences  in  the  lower  epiphysis; 
and  about  the  fifth  year,  in  the  upper 
one.  At  the  age  of  puberty,  the  up- 
per epiphysis  becomes  joined  to  the 
shaft:  the  lower  epiphysis  becoming 
united  about  the  twentieth  year. 

ArticnUuions.  With  four  bones;  the 
humerus,  ulna,  scaphoid,  and  semi- 
lunar. 

Attachment  of  Mxachs.  To  the  tu- 
berosity, the  Biceps;  to  the  oblique 
ridge,  the  Supinator  brevis,  Flexor 
digitorum  subhmiis  and  Flexor  longus 
poUicis ;  to  the  shaft^its  anterior  sur- 
face, the  Flexor  longus  pollicis  and 
Pronator  quadratus ;  its  posterior  sur- 
face, the  Extensor  ossis  mctacarpi 
pollicis,  and  Exteiusor  prinii  internodii 
poUicis;  its  outer  surface,  the  Pro- 
nator radii  teres ;  and  to  the  styloid 
process,  tho  Supinator  longus. 

THE  HAND. 

Tho  Hand  is  suMiWded  into  three  segments,  the  Carpus  or  wrist,  the  Meta- 
carpus or  palm,  and  the  I'halangea  or  fingers. 

Carpcs. 

The  bones  of  the  CarpU-s  eight  in  number,  are  arranged  in  two  rows.  Those 
of  the  upper  row,  enumerated  from  the  radial  to  the  ulnar  side,  are  the  scaphoid, 
semilunar,  cuneiform,  and  pisiform;  those  of  tho  lower  row,  enumerated  in  tho 
same  order,  arc  the  trapezium,  trapezoid,  magnum,  and  uncifonn. 

COMUOX   CtlABACTERS   OF   THE   CaRPAL   BoNES. 

Each  bone  (excepting  the  pisiform)  presents  six  surfaces.  Of  these,  the  ante- 
rior or  paljimr,  and  the  jiosterior  or  dorsal,  are  rough,  for  ligumentoua  attachment, 
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the  dorsal  surface  being  generally  the  broadest  of  the  two.  The  superior  luid 
tn/mor  are  articular,  the  superior  generally  convex^  tho  inferior  concave ;  aiid 
the  internal  and  external  are  also  articular  u'heu  in  contact  with  contipaous 
bon&s,  otbernnse  rough  and  tubercular.  Their  structure  in  all  is  similur,  eon- 
sifting  within  of  caneelloua  tissue  inclosed  in  a  layer  of  compact  bone.  Each 
bone  id  also  developed  fixim  a  single  centre  of  ossification. 

Bo.vKs  OF  THE  XJppER  Bow.    (Figs.  94  and  95.) 

The  Scaphoid  is  the  largest  bone  of  the  first  row.  It  has  received  it?  namo 
from  it5  fancied  resemblance  to  a  boat,  being  broad  at  one  end,  and  narrowed  like 
%  prow  at  tiia  opposite.  It  i-s  situated  at  the  upjwr  and  outer  part  of  the  carpus^ 
its  direction  beiup;  from  above  downwards,  outwards,  and  forwards.  Its  superior 
aur/ace  is  convex,  rtm<x)th,  of  triangular  shape,  and  articulates  ^\'illl  tlic  lower  end 
of  the  radius.  Its  inferior  sur/ac<\  directed  duwuwardfi,  outwards,  and  backwanis, 
is  smooth,  convex,  and  triangular,  and  divided  hv  a  slight  ridgo  into  two  parts, 
the  external  of  which  articulates  with  the  trapezium,  the  inner  ii^-itli  the  trapezoid. 
Its  posterior  or  tiorsal  surface  presents  a  narrow,  rough  grtxjvo,  which  runs  tho 
entire  breadth  of  the  bono,  and  serves  for  the  attachment  of  ligaments.  Tho 
anterior  or  palmar  surfaee  ia  concave  alwve,  and  elevated  at  ita  lower  and  outer 
part  into  a  prominent  rounded  tubercle,  which  projects  forwartls  from  the  fruut 
of  the  carpus,  and  gives  attachment  to  the  anterior  annular  ligament  of  the  wrist. 
Tho  external  surface  is  rough  and  narrow,  and  gives  attachment  to  tho  external 
lateral  ligament  of  the  wrist.  Tho  intf^rnal  surface  presents  two  articular  facets: 
of  these  the  superior  or  smaller  one  is  flattenc<l,  of  semilunar  form,  and  articulates 
with  the  i^emiluuar  bone;  the  inferior  or  larger  is  concave,  forming,  with  the 
semilunar  bone,  a  concavity  for  the  head  of  the  os  magnum. 

To  ascertain  to  which  hand  this  bono  belongs,  hold  tho  convex  radial  articular 
surt^u.!e  upwards,  and  tho  dorsal  surface  baclnvards ;  the  prominent  tubercle  will 
be  directed  to  the  side  to  which  the  bone  belongs. 

Articuhtidns.  With  five  bones;  the  radius  above,  trapezium  and  trapezoid 
below,  03  magnum  and  semilunar  internally. 

The  Semilunar  bone  may  l>o  distingnislicd  by  its  deep  concavity  and  crcscentic 
outline.  It  is  situated  in  tho  centre  of  the  upper  range  of  the  carpu.s,  hetweea 
the  scaphoid  aud  cuneiform.  Its  superior  surface,  convex,  smooth,  and  cjuadri lateral 
in  form,  articulates  with  the  radius.  Its  inferior  surface  is  deeply  concave,  and 
of  greater  extent  from  before  back^varils,  than  transversely:  it  articulates  with  tho 
head  of  the  os  magnum,  and  by  a  long  narrow  facet,  separated  by  a  ridge  from 
the  general  surface,  with  the  unciform  bone.  Its  anterior  or  palmar  and  posterior 
or  tiarsal  surfaces  are  rough,  for  the  attachment  of  ligaments,  the  former  being  the 
broader,  and  of  somewhat  roundefl  form.  Tho  fxtemal  surface  meseuts  a  narrow, 
flattened,  semilunar  facet,  for  articulation  with  the  scaphoitL  The  internal  surf  ace 
is  marked  by  a  smooth,  quadrilateral  facet,  for  articulation  with  the  cuncLibnn. 

To  ascertain  to  which  hand  this  iKme  l>elougs,  hold  it  with  the  dorsal  surface 
upwards,  and  tho  convex  articular  surface  iKickwards;  the  quadrilateral  articular 
facet  will  then  point  to  the  side  to  which  the  bone  belongs. 

Articulations.  With  five  Ixtnes:  the  radius  above,  os  magnum  and  unciform 
below,  scaphoid  and  cuneiform  on  either  side. 

The  Cuneiform  {TOs  Ptjramitlal)  may  be  distinguished  by  its  pyramidal  shape, 
and  from  having  an  oval-ahajwd,  isolated  facet,  for  artic-ulation  with  the  pisiform 
bone.  It  is  situated  at  the  upper  and  inner  side  of  the  carpus.  The  superior 
surftice  presents  an  internal,  rough,  non-articular  portion ;  and  an  external  or 
artacidar  jKtrtion.  which  is  convex,  smooth,  and  separated  from  the  lower  end  of 
the  ulna  by  the  interarticular  fibro-cartilago  of  the  wrist  TTie  inferior  surface, 
directed  outwards,  is  concave,  sinuously  cnr\'^e<l,  and  smooth,  for  articulation  with 
the  unciform.  Its  pof^erior  or  dorsal  surface  is  rough,  for  the  attachment  of  liga- 
mcDta,     Its.an/tTi'or  or  palmar  surface  presents,  at  its  inner  side,  an  oval-shaped 
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To  ascerUia  to  whicli  hand  thia  bone  belongs,  hold  it  so  that  iho  base  ia 
dirocted  baukwaniti,  aud  the  articular  facet  fur  the  pij>itbrm  bone  upwardK}  the 
concave  articular  facet  will  point  to  the  side  to  which  the  bone  belongs. 

ArticuUtlions.  Wiih  three  bones:  the  seuiilunar  externally,  the  pitiiforni  iu 
(roat,  the  unciform  below,  and  with  the  triangular  interartioular  iibro-cartilago 
which  separates  it  from  the  luwer  end  of  the  ulna. 

The  Pisi/orm  bone  may  be  known  by  its  small  size,  and  from  its  presenting  a 
single  articular  facet.  It  is  situated  at  the  anterior  and  inner  side  of  the  carpus, 
is  nearly  circular  in  form,  and  presents  on  its  posterior  anrfwe  a  smwitb,  uval 
fiicet,  for  articulation  with  the  cuneiform  bone.  This  facet  approaches  the  supe- 
rior, but  not  the  inferior,  border  of  the  bone.  Its  anterior  or  jialmar  sur/aee  is 
Toundetl  and  rough,  and  gives  attachment  to  the  anterior  annular  ligament.  The 
otUer  and  iruur  aurfacea  are  also  rough,  the  former  being  convex,  the  latter  usually 
concave. 

To  ascertain  to  which  hand  it  belongs,  hold  the  bono  with  its  posterior  or  artic- 
ular facet  downwards,  and  tlie  non-articular  jwrtion  of  the  same  surface  back- 
wanis ;  the  inner  concave  surface  will  then  point  to  the  side  to  which  the  bone 
belongs. 

Ariiculations,  With  one  bone,  the  cuneiform. 

AUackmettt  of  Muscles.  To  two :  the  Flexor  carpi  ulnaris,  and  Abductor  miuimi 
digitl ;  aud  to  the  anterior  anuulai  ligament. 

Boxes  op  the  Lower  Row.    (Figs.  94  and  95.) 

The  Trapezium  is  of  verj'  irregular  form.  It  may  be  distinguishe*!  by  a  deep 
groove,  for  the  teudou  of  the  Flexor  carpi  radialis  muscle.  It  is  situatt^l  at  the 
external  and  interior  part  of  the  carpa-*,  between  the  scaphoid  and  first  meta- 
carpal bone.  The  Hupt-rior  sur/iice,  concave  and  smootli,  is  directetl  upwards  and 
inwards,  and  articulates  with  the  scaphoid.  Its  iii/erior  surface,  directed  down- 
wards and  outwards,  is  oval,  concave  from  side  to  side,  convex  from  before  back- 
wards, so  as  to  form  a  saddle-shupcd  surface,  for  articulation  with  the  base  of  the 
first  metacarpal  bone.  The  anterior  or  palmar  surface  is  narrow  and  rough. 
At  its  upper  part  is  a  deep  groove,  running  from  above  obliquely  dcwnwanls  and 
inwards;  it  transmits  the  tendon  of  the  Flexor  cjirpi  radialis.  and  is  V»ounded 
exlomally  by  a  prominent  ridge,  the  oblique  ridge  of  the  trapezium.  This  sur- 
fiice  gives  attachment  to  the  Abductor  pollicia,  BMexor  ossis  mctacarpi,  and  Flexor 
brcvis  polticis  muscles;  aud  the  anterior  annular  ligament.  The  posterior  or 
djrsal  surface  is  rough,  and  the  exteninl  surface  also  broad  and  rongh,  for  the 
attachment  of  ligaments.  Tlie  infernal  surface  prcstmts  two  articular  facets;  the 
upper  one,  large  and  concave,  articulates  with  the  Irapezoiil;  the  lower  one. 
narrow  aud  Ilattene<l,  with  the  base  of  the  second  metacarpal  bono. 

To  ascertain  to  which  hand  it  belongs,  hold  the  bone  with  the  grooved  palmar 
ir&cc  upwanis,  and  the  external,  broad,  non-articular  surface  backwards;  the 
iddle-shapcd  surface  will  tlien  he  directed  to  the  side  to  which  (be  bone  belongs. 

ArticuhiUojvi.  With  four  boners:  the  scaphoid  above,  the  trapezoid  and  second 
metacarpal  bones  iniornally.  the  first  metacarpal  below. 

AUachment  of  Jftiar.les,  Abductor  jwllicis,  Flexor  ossis  mctacarpi,  part  of  thd 
Flexor  brcvis  pollicis,  and  the  anterior  annular  ligament. 

The  TrajKzoid  is  the  smallest  bone  in  the  second  row.  It  may  be  known  by 
its  wedge-shaped  form;  its  broad  end  occupying  the  dorsal,  its  narrow  end  the 
palmar  surface  of  the  hand.  Its  supa-ior  snrfare,  quadrilateral  in  form,  smooth 
and  slightly  concave,  articulates  with  the  scaphoid.  The  inferior  snrftce  articu- 
lates with  the  upper  end  of  the  second  metacarpal  bone ;  it  is  convex  from  side  to 
aide,  concave  fri>m  before  backwards,  and  subdivided,  by  an  elevated  ridge,  into 
two  unequal  lateral  facets.  The  posterior  or  dors<U,  an^  anttrior  or  pahmtr 
snrfneJts  are  roufih,  for  the  attachment  of  ligaments;  tlie  former  bcinff  the  Inrp'r 
of  the    two.     The   exta-tutl  surface,  convex   and   smooth^  articulates    wilh    the 
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To  afu^ertain  to  which  side  this  bone  belongs,  let  the  broad  dorsal  surface  be 
held  upwards,  and  its  infurior  concavo-convex  Mirface  ibrwards;  the  internal 
cuQuave  surface  will  then  point  to  the  side  to  which  the  bone  belongs. 

Articnlations.  With  four  bones:  the  scaphoid  above,  second  metacarj)al  bono 
below,  trapezium  externally,  os  magnum  internallj. 

Attackrw^t  of  Muscies,     rart  uf  tfie  Flexor  brevis  poIUcis. 

The  Os  Magnum  is  the  largest  bone  of  the  cari>us,  and  occupies  the  centre  of 
the  wrist.  It  presents,  alxtvc,  a  rounded  portion  or  head,  which  is  received  into 
the  concavity  funned  by  the  scaphoid  and  semilunar  bones;  a  confitriele<l  portion 
or  neck;  and,  below,  the  body.  Its  tuptrior  surface  is  rounded,  smooth,  and 
articulates  with  the  semilunar.  Its  inferior  surface  is  divided  by  two  ridges  into 
three  facets,  for  articulation  with  the  second,  third,  and  fourth  mela4^'irpal  Ikories; 
that  for  the  third,  the  middle  facet,  Ixiin^  the  largest  of  the  three.  The  pn^h-n'or 
or  dorsal  surface  is  broad  and  rough ;  and  the  anterior  or  jMitmar,  narrow,  rounded, 
but  also  rough,  for  the  attachment  of  ligaments.  The  exUriial  surface  articulates 
with  tho  trapezoid  by  a  small  taect  at  its  anterior  inferior  angle,  behind  which  is 
&  rough  depression  for  the  attachment  of  an  interosseous  ligamenL  Above  this 
is  a  deep  and  rough  groove,  which  forms  part  of  the  neck,  and  serves  for  the 
attachment  of  ligament-s  bounded  sujieriorly  by  a  smooth,  convex  surface,  for 
articulation  with  tho  scaphoid.  Tlie  internal  surfitce  articulates  with  tho  unciform 
by  a  smooth,  concave,  oblong  facet,  which  occupies  its  posterior  and  superior 
parts;  rough  in  fronts  for  tlie  att^ichinerit  of  an  interos.seou.s  ligament. 

To  ascertain  to  which  hand  this  bone  belongs,  the  rounded  head  should  be  held 
upwards,  and  the  broad  dorsal  surface  forwards ;  the  internal  concave  articular 
surface  will  point  to  its  appropriate  side. 

Articulations.  With  seven  bones:  tho  scaphoid  and  semilunar  above;  the 
second,  third,  and  fourth  metacarpal  below;  the  trapezoid  on  the  radial  side;  and 
the  unciform  on  the  iduar  side. 

AUachmerU  of  M^tscUs.    Part  of  the  Flexor  brevis  poUicia. 

The  Unciform  bone  may  Iw  readily  distinguished  by  its  wedge-shaped  form,  and 
the  hook-like  process  that  projects  from  its  palmar  surface.  It  is  situated  at  the 
inner  and  lower  angle  of  the  earpvLs  with  its  bxsc  dowiiwunls,  resting  ttn  the  two 
inner  metacarpal  bones,  and  its  ajje-x.  directed  upwards  and  outwards.  Its  eripf.rior 
»urfae«^  the  apex  of  the  wedge,  is  narrow,  convex,  smooth,  and  articulates  with 
the  semilunar.  Its  inferior  surface  articulates  with  the  fourth  and  fifth  meta^ 
carpal  bones,  tho  concave  surface  for  each  being  separated  by  a  ridge,  which  runs 
from  l>efore  backwards.  The  posterior  or  dorsal  surface  is  triangular  imd  njngh, 
for  ligamentous  attatdumtnt.  The  anterior  or  palmar  surface  presents,  at  its  lower 
and  inner  side,  a  curved,  hook-like  process  of  bone,  the  unciform  process,  directed 
from  the  [udmar  surface  forwards  and  outwanls.  It  gives  attachment,  bv  its 
apex,  to  the  annular  ligament;  by  its  inner  suriacc,  to  the  Flexor  brevis  minimi 
dieiti,  and  the  Flexor  oasis  metacarpi  minimi  digiti;  and  is  grooved  on  its  ontcr 
■siae.  for  the  passage  of  the  Flexor  tendons  into  the  palm  of  the  hand.  This  is  one 
of  the  four  eminences  on  the  front  of  the  carpus,  to  which  the  anterior  annular 
ligament  is  attjiched;  the  others  Iwing  the  pisiform  internally,  the  oblique  ridge 
of  the  trapezium,  and  the  tuberosity  of  the  scaphoid  externally.  The  int*^rnal 
surface  articulates  with  the  cuneiform  by  an  oblong  surliic*,  cut  obliquely  from 
above  downwards  and  inwards.  Its  external  surf  ace  articuhites  with  the  os  mag- 
,  Hum  by  its  upper  and  posterior  part,  tho  remaining  portion  being  rough,  for  the 
att,'hchmcnt  of  ligaments. 

To  ascertain  to  which  hand  it  belongs,  hold  the  apex  of  the  bone  upwards,  and 
the  broad  dorsal  surface  backwards ;  the  concavity  of  the  unciform  process  "vnM 
be  directed  to  the  side  to  which  the  bone  belongs. 

Articulations.  With  five  bones :  the  semilunar  above^  the  fourth  and  fifth  motflp 
carpal  below,  tho  cuneiform  internally,  the  os  magnum  externally. 

Attachment  of  Jfuscles.     To  two:    tho  Flexor  brevis  minitni  digiti,  and  tho 
Flexor  ossis  metacarpi  minimi  digiti ;  and  to  the  anterior  annular  ligament, 
10 
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The  Metacarpus, 


The  Metacarpal  "bones  aro  five  in  number:  they  arc  long  cylindrical  bones, 
presenting  lor  examination  »  shafl;)  and  two  extremities.  • 

Common'  CnAKAcrrEBS  of  the  Metacarpal  Bone9. 

The  shaft  is  prisnioid  in  form,  and  curved  longitudinally,  so  as  to  be  convex  in 
the  longitudinal  direction  Ixdiind,  concave  in  front.  It  pi-esents  three  tsxirraces: 
two  lateral,  and  one  pustoriur.  The  latcnil  surfaces  are  concave,  for  the  attuch- 
ment  of  the  Intcrossei  muscles,  and  separated  from  one  another  by  a  promiuont 
line.  The  posterior  or  dorsal  surface  U  trianj^ular,  smooth,  and  flattened  below, 
an<l  covered,  in  the  recent  state,  by  the  tendons  of  the  extensor  mu.scles.  In  ita 
upper  halt)  it  is  divided  by  a  ridge  into  two  narrow  lateral  depressions,  for  the 
attiieiiraeut  of  the  Dorsal  interossei  muscles.  This  ndj^e  bifurcates  a  little  above 
the  centre  of  the  bone,  and  its  branches  run  to  the  small  tubercle  on  each  side  of 
the  digital  extreiuily. 

The  carpal  extremity  or  ha$t  is  of  a  cuboidal  form,  and  broader  behind  than  in 
front:  it  articulates,  above,  with  the  carpus;  and,  on  each  side,  with  the  udjoiuing 
metacarpal  bones ;  its  dorsal  and  palmur  surfaces  being  rough,  for  the  attachment 
of  teudoDS  and  ligaments. 

The  digital  extremity  or  head  presents  an  oblong  surface,  fiatteue<l  at  each 
aide,  for  articulation  with  the  ilrsl  phulimx;  it  is  broader  and  extends  further 
forwards  iu  front  than  behind ;  and  is  longer  in  the  antero-piwterior  than  in  the 
transverse  diameter.  On  either  side  of  the  head  is  a  deep  depression,  surmounted 
by  a  tubercle,  for  the  attachment  of  the  lateral  ligament  of  the  metacarpo-phalan- 
geal  Joint.  The  jiosterior  surface,  broad  and  flat,  Kupjxirts  the  Extensor  tendons; 
and  the  unttrior  surface  presents  a  median  gr<Jove,  bounded  on  each  side  by  a 
tubercle,  for  the  passage  of  the  Flexor  tendons. 

Peculiar  Metacarpal  Boxes. 

The  metacarpal  bone  of  the  tJiwnb  m  shorter  and  wider  than  the  rest,  diverges 
to  a  greater  degree  from  the  carpus,  and  its  palmar  surface  is  directed  inwards 
towanls  the  palm.  The  shaf't  is  nattened  and  hniad  on  its  {h>rsal  aspect,  and  does 
not  present  the  bifurcated  ri<ige  jwculiar  to  the  other  metacarpal  bones;  concave 
from  before  backward.*!  on  its  palmar  suriiice.  The  carpal  extranily  or  base 
presentjj  a  concavo-convex  surface,  for  articulation  with  the  trapeiiium,  and  has  no 
lateral  facets.  The  diijital  ejclremity  is  less  convex  than  that  of  the  other  metacarpal 
bones,  broader  fri>m  side  to  side  than  from  before  backwards,  and  terminates  antcri- 
orl  V  in  a  amaU  articular  eminence  on  each  side,  over  which  play  two  sesamoid  bones. 

l^hc  vietaoarpal  hone  of  the  index  fmgcr  is  the  longe^-t,  and  its  base  the  largest  of 
the  other  four.  Its  carpal  extremity  is  proloii^trtl  upwards  and  inwards;  and  its 
dorsal  •Ji\\A  palmar  surf ai:cjs  TkTU  rough,  for  the  attachment  of  temlons  and  ligaments. 
It  presents  lour  articular  faei*ts:  iino  at  the  end  of  the  bone,  which  luis  an  angular 
depression,  for  articulation  with  the  trapea^id ;  on  the  radial  aide,  a  llat  quadri- 
lateral facet,  ibr  artir.ulation  with  the  trape^^ium;  its  ulnar  side  l>eing  jnolongcd 
upwards  and  luwaixls,  to  articulate,  above,  with  the  os  magitum ;  internally,  with 
the  third  metacarpal  l>one. 

The  metacarpal  bone  of  t/ic  mitUile  finyer  is  a  little  smaller  than  the  preceding; 
it  presents  a  pyramidal  eminence  on  the  radial  side  of  its  base  (dor.sal  asiKKit).  which 
extends  upwards  behind  the  oa  magnum.  The  carpal  articular  facet  is  concave  be- 
hind, flat  and  horizontal  iu  front,  and  corresponds  to  the  os  magnum.  On  the  radial 
side  is  a  smooth  concave  facet,  for  urticulalitju  with  the  second  metacari)al  buno;  and 
on  the  ulnar  side  two  small  oval  facets,  for  articulation  with  the  fourth  metacarpal. 

The  iiv'tiu-arpal  hone  of  the  ring  fnfjrr  is  shorter  and  smaller  than  the  pre- 
oediug,  and  its  base  small  and  quadrilatend,  Its  carpal  surface  presenting  two 
focota,  for  articulation  with  the  unciform  and  os  magnum.  On  the  radial  side 
are  two  oval  facets,  for  articulation  with  the  third  iin'tjicaqjal  bone;  and  on  the 
ulLur  side  a  single  concave  lacct,  for  the  HUh  metacarpal. 


METACARPUS  AND  PHALANGES. 
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The  mtlacarpal  hone  of  the  little  ^nger  may  be  distinguished  by  the  concavo- 
convex  form  of  its  carpal  surfuce,  for  articulatiou  \\ith  Ihe  unciform,  and  irom 
faflving  only  one  lateral  articular  facet,  whiirli  eorrosponds  with  the  fiunh  meta- 
cftrpaTbone.  On  itrf  ulnar  side,  is  a  prominent  tubercle  fur  the  insertion  of  the 
tendon  of  the  Kxtenw>r  carpi  ulnaris.  The  dorsal  surface  of  the  sliaft  is  marked 
by  an  oblique  riilgi.\  which  extends  from  near  the  ulnar  siile  of  the  upjKT  extremity, 
to  the  radial  side  of  the  lower.  The  outer  division  of  this  surface  serves  for  the 
attachment  of  the  fourth  Dorsal  intcroascoua  muscle ;  the  inner  division  is  smootli, 
and  covered  by  the  Extensor  tendons  of  the  Utile  finger. 

Artie ttlai ions.  Tlie  first,  with  the  tniixzium:  the  second,  with  the  trapezium, 
trajKJZoides,  os  magnum,  and  third  meUicarpal  bones;  the  tliinl,  with  tin.'  os  mag- 
num, and  second  and  fourth  mclacarjial  l)<)nes;  the  fourth,  with  the  os  magnum, 
unciform,  and  third  and  fifth  mctacaq>al  bones;  and  the  fifth,  vnth  the  unciform 
and  fourth  metacarpal. 

AUachmenl  of  Mtiscles.  To  the  metacarpal  bone  of  the  thumb,  three:  the  Flexor 
i  ossis  metacarpi  poUicia,  Kxtonsor  ossis  mctacarpi  poUici-s,  and  first  Dorsal  inter- 
osseous. To  the  second  metacarpal  bone,  five :  the  Flexor  carpi  raJialis,  K.xlensor 
carpi  radialla  luu^ior,  first  and  .second  Dorsal  interosseous,  ana  first  Palmar  inter- 
»< osseous.  To  the  third,  five:  the  Extensor  carpi  radiali.s  brevior,  Flexor  Itrcvis 
polUei.%  Adductor  pollicis,  and  second  and  third  Dorsal  interosseous.  To  Iho 
fourth,  three:  the  third  and  Ibnrth  Dorsal  intcTosseou.s  and  second  Palmar.  To 
the  fifth,  four:  the  Kxtcn5or  carpi  ulnari.s  Flexor  carpi  ulnAris^  Flexor  ossis 
metacarpi  minimi  dxgiti,  and  third  Dorsal  interosseous. 

Phalanges. 

The  Phalanges  are  the  bones  of  the  fingers:  they  arc  fourteen  in  numlwr,  three 

for  each  finger  and  two  for  the  thumb.     They  are  long  bones,  and  present  for 

examination  a  shaft,  and  two  extremities.    The  shaft  tapers  from  above  down- 

.  vard^  ia  convex  posteriorly,  concave  in  front  from  above  downwards,  flat  from 

'ride  lo  side,  and  marke<l  laterally  by  rough  ridges,  which  give  attachmonl  to  the 

fibrous  sheaths  of  the  Flexor  tendons.     The  rtwtacarjml  f^tr&mitt/  or  ba$e^  in  the 

first  row,  presents  an  oval  concave  articular  surface,  broader  from  aide  to  side, 

than  from  before  backwards ;  and  the  same  extremity  in  the  other  two  rows^  a 

double  concavity  separated  liy  a  longitudinal  median  ridce,  extending  fri^m  l>cibrc 

backwanls.     The  dlfjittd  extremities  are  smaller  than  the  others,  and  temiinatc, 

I  in  tlie  first  and  second  row,  in  two  smnll  laterjil  condyles,  wparatcd  bv  a  slight 

grooV'?-,  the  articular  surface  being  prolonged  farther  forwards  on  the  palmar  than 

on  the  dorsal  stufocc,  especially  in  the  first  row. 

The  (fnyna!  phahnyivi  are  convex  on  their  dorsal,  flat  on  their  palmar  surfaces; 
they  are  rec4ignize<l  by  their  small  si/.e,  and  from  their  ungual  extremity  presenting, 
on  its  palmar  aspect,  a  roughened  elevated  surface  of  a  horseshoe  form,  which 
servos  to  support  the  sensitive  pulp  of  the  finger. 

ArticnkUioiu.     The  fir^t  row  with  the  metacarpal  bones,  and  the  second  row  of 
iangos;  the  second  row,  with  the  first  and  third;  the  third,  with  the  second 

AUachrtvmi  of  Afusrkg.    To  the  base  of 'uie  first  phalanx  of  the  thumb,  four 
m'iPcVs:  the  Extcu-sjr  primi  intomodii  pollieis,  Flexor  brevis  poUicis,  Alxluctor 
Adductor  poUicis.    To  the  second  pbahmx,  two :  the  Flexor  longus  ]KjlUciii, 
Extensor  secundi  intcruoiUi.     To  the  base  of  the  first  phahinx  of  ibe 
index  finger,  the  first  Dorsal  and  the  first  Palmar  interosseous;  to  that  of  the  middle 
finger.  Ihe  sec^^nd  and  third  Donwil  interosseous;  to  the  ring  finger,  the  fourth 
Dorsal  and  the  second  Palmar  iulerosi-eous;  and  to  that  of  the  little  finger,  the 
I  third  Palmar  interoAaoous,  the  Flexor  brevis  minimi  digiti,  and  Abduetor  minimi 
digiii.    To  the  secoml  phahm.ires^  the  Flexor  snbliniis  digil'^ruln,  Extens*:)r  com- 
munis digitorum;  and,  in  addition,  the  Extensor  indicis,  to  the  index  finger;  the 
Extcnstir  minimi  digiti,  to  the  little  finger.     To  the  third  ])halanges,  the  Flexor 
profundus  digitorum  and  Extensor  commuuLs  digitorum. 
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De\t:lopment  of  the  IIaxp. 

The  Carpal  hones  are  each  developed  by  a  single  centre ;  at  birth  they  are  all 
cartilagiuoLia.  OssitioatiaD  proceeds  in  the  following  order  (fig.  1)6):  in  the  o» 
mngnum  and  uueilbrm  an  oiuiUic  poiut  api>ears  during  the  first  year,  the  former 
preceding  the  latter ;  in  the  ciineilnrm,  at  tlie  third  year;  in  th^  trapezium  and 
semilunar,  at  the  tifth  year,  the  f*)riuer  preceding  the  latter;  in  the  .Scaphoid,  at  the 
sixth  year ;  in  the  trapezoid,  during  the  eighth  year ;  and  in  the  pisiform,  about 
the  twelfth  year. 


Fig.  BC— PUu  of  the  DarelopmvDt  of  tbe  lland. 
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The  Metacarpal  hones  are  each  developed  by  Itm  centres :  one  for  the  ftha(^>  and 
one  for  the  digital  extremity,  for  the  four  inner  metacarpal  twnes ;  one  for  the 
fihait  and  one  for  the  base,  for  the  met.iearpal  bone  of  the  thumb,  wliieh,  in  this 
re^5ect,  resembles  the  phalanges.  Ossification  commences  in  tiic  centre  of  the 
sliftft  about  the  sixth  week,  and  gradu.illy  procewls  to  either  end  of  the  bone; 
alxiuL  the  third  year  the  digital  cxtrejuitics  of  the  four  inner  metacanml  bones  and 
the  baAc  of  the  first  metacar]}al,  commence  to  ossify,  and  they  unite  about  the 
twentieth  year. 

The  Phalantjes  are  each  developed  by  two  centres ;  one  for  the  shaft  and  one 
for  the  base.  Ossification  oommeuccs  in  the  sliaft,  in  all  three  rows,  at  about  the 
sixth  week,  and  gratlually  involves  the  whole  of  the  bone  excepting  the  upper 
extremity.  Ossification  of  the  base  commences  in  the  first  row  between  the  third 
and  fourth  years,  and  a  year  later  in  those  of  the  second  and  third  row.  The  two 
centres  become  united,  in  each  row,  between  the  eighteenth  and  twentieth  years. 


OS    INNOMINATUM. 


HO 


OF   THE   LOWER    EXTREMITY. 

The  Lower  Kxtremity  consists  of  three  segments,  the  tfugh,  Jeff,  SJid/oot,  which 
correspond  to  the  ur?«,/(ir«inrt,  and  huml  in  the  upper  extreniily.  Tt  is  tMHUiected 
to  the  trank  through  the  od  innominatiim  or  hauneh,  which  i&  homologous  with 
the  afaouUlcr. 

The  Os  Ixsominatum. 

The  Os  TnTuymiTiaium  or  nameless  bone,  so  called  from  hearing  no  resemblance 
to  any  knowTi  object,  is  a  large  irregular -shaped  bone,  which,  with  its  fellow  of 
the  oppoitite  side,  forms  the  sides  and  anterior  wall  of  the  pelvic  cavity.  In 
young  subjectd  it  a>nsisttj  of  three  separate  parta,  which  meet  and  form  the  large 
cup-like  cavity,  situated  near  the  middle  of  the  outer  side  of  the  bone;  and, 
altnough  in  the  adult  these  have  bceome  unittxl,  it  is  usual  to  describe  the  bono 
as  divisible  iuto  three  portions,  the  ilium,  the  ischium,  and  the  pubes. 

The  ilium,  so  called  from  its  supporting  the  6ank  (ilia),  is  the  superior  broad 
and  expanded  portion  which  runs  upwards  from  the  upper  and  back  part  of  the 
acetabulum,  and  forms  the  proniiuencc  of  the  bin. 

The  ischimn  (*«x*o»,  the  hip)  is  the  inferior  ana  strongest  portion  of  the  bono; 
it  proceeds  downwards  from  the  acetabulum,  expands  iuto  a  Inrpe  tuberosity,  and 
then,  curving  upwards,  forms  with  the  descending  ramus  of  t[ie  pubes  a  large 
aperture,  the  obturator  foramen. 

The  puhca  is  that  portioa  which  runs  horizontally  inwards  from  the  inner  side 
of  the  acetabulum  for  about  two  inches,  then  makes  a  sudden  bend,  and  deseeudfi 
tt>  the  same  extent ;  it  forms  the  front  of  the  pelvis,  supports  the  external  organs 
of  generation,  and  has  received  its  name  from  being  covered  with  hair. 

The  Ilium  pi-cseuts  for  examination  two  surfaces,  an  external  and  au  iutemal, 
a  crest,  and  two  borders,  an  anterior  and  a  posterior, 

Exkmal  Surface  or  Dorsum  af  the  Ilium  (fig.  97).  The  back  part  of  this  stir- 
fiioo  is  directed  backwards,  downwards,  and  outwards;  its  front  part  fonvards, 
downwards  and  outward.s.  It  is  smoolh,  convex  in  front>  deeply  concave  behind; 
bounded  above  by  the  crest,  below  by  the  upper  border  of  the  acetabulum;  in 
front  and  behind,  by  the  anterior  and  posterior  borders.  ^I'his  surface  is  crossed 
in  an  arched  direction  by  three  semicircular  lines,  the  superior,  middle,  aud 
inferior  curved  lines.  The  superior  curved  line,  the  shortest  of  the  three,  com- 
mences at  the  crest,  about  two  inches  in  front  of  its ^n|^|^u:  extremity ;  it  is  at 
first  distinctly  m<irkcd,  but  us  it  passes  downwards  Vm^lHds  to  the  upper 
part  of  the  great  sacro-aciatic  not^Oi,  where  it  terminates,  it  becomes  less  marked, 
aud  is  often  altogether  lost.  The  rough  surface  included  betweeu  this  line  and 
the  crest,  affords  attachment  to  part  of  the  Gluteus  maximus  above,  a  few  fibres 
of  the  Pyriforrais  below.  The  middle  curvctl  line,  the  longest  of  the  three,  com- 
mences at  the  crest,  about  an  inch  behind  its  anterior  extremity,  and,  taking  a 
curved  direction  dowuwards  and  backwards,  terminates  at  the  upper  part  of  the 
ijreat  sacro-sciatic  notch.  The  space  between  the  middle  and  sujicrior  curved 
lines,  and  the  crest>  is  concave,  and  affords  atlucliment  to  the  Gluteus  medius 
muscle.  Near  the  central  part  of  this  hne  may  often  bo  obscr^'cd  the  orifice  of  a 
nutritious  foramen.  The  inferior  curved  line,  the  least  distinct  of  the  three,  com- 
mences in  front  at  the  upper  ]>art  of  the  anterior  inferior  spinous  j>roceas,  and 
taking  a  curvwl  direction  backwards  and  downwards,  terminates  at  the  anterior 
part  of  the  great  sacro-sciatic  notch.  Tlic  surface  of  bone  included  between  the 
middle  and  inferior  curved  lines  is  concave  from  above  downwards,  convex  from 
before  backwards,  and  affords  attachment  to  the  Gluteus  miuimus  muscle.  Beneath 
the  inferior  curved  line,  and  corresponding  to  the  upjjcr  part  of  the  acetabulum, 
is  a  smooth  eminence,  sometimes  a  depression,  to  which  is  attached  the  reOectcd 
tendon  of  the  Heetus  femoris  muscle. 

The  Tntemnl  iS'*n'/ace  (fig.  98)  of  the  ilium  is  bounded  above  by  the  crest, 
below  by  a  prominent  line,  the  linea  ilio-pectinea,  and  before  and- behind  by  the 


inferior.  Tlie  inforior  or  auricular  portion,  so  called  from  its  rewmMjince  to  the 
external  car,  is  coated  with  cnrtilage  in  the  recent  Btalc,  aud  articulates  with  a 
similar  shaped  .surfaeo  on  the  side  of  the  saerum.  The  sujHTior  portion  is  con- 
cave and  rouj^li  for  the  attachment  of  the  ptjsterior  sacro-iliac  ligaments. 

The  crest  of  Iho  ilium  is  convex  in  its  general  outUue  and  sinucusiy  curved, 
being  bent  inwards  antoriorlv,  outwards  posteriorly.  It  is  longer  in  the  female 
than  in  the  male,  very  thick  liehind,  and  thinner  at  the  centre  than  at  the 
extremities.  It  ti-rminatoa  at  either  end  in  a  prominent  eminence,  the  anterior 
superior^  and   posterior  superior   spinous  process.    The  surface  of  the  crest  ia 
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broacl,  and  dKndcd  into  an  external  lip,  an  internal  lip,  and  an  intennedinte 
space.  To  the  external  lip  is  attjuihcd  tlic  Tensor  vagime  femorig,  Obliquua 
cxternus  abdominis,  ami  LntiRsiinus  dorsi,  and  by  ita  whole  Icnglh  the  thseia 
lata;  to  the  interspace  between  the  lips  the  Internal  oblitjue;  to  the  irilemal  lii), 
tbo  Transvcrsalis,  Quadratus  lumborum,  and  Krcetor  spiiuc. 

Kig.  OB.—Rigbt  Oi  InBominatum.    Internal  Sarfaoe. 
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The  anterior  border  of  the  ilinm  is  concave.  Tt  presents  two  projectiona 
separated  by  a  noioli.  Of  these,  the  uppermost,  situatt'd  at  tbo  junction  of  the 
crest  and  anterior  border,  is  caHcd  the  anterior  superior  spinous  procesa  of  the 
ilinm,  the  outer  bortlor  of  which  gives  attachment  to  the  fascia  lata,  and  the  origin 
of  the  Tendor  vagina*  femoria;  ita  inner  boi-der,  to  the  Jliacus  internus;  whilst  its 
extremity  affords  attachment  to  Poupart^s  ligament,  and  the  origin  of  the  Sartorius. 
Beneath  tliis  cminonoe  is  a  notch  which  gives  attachment  to  the  Sartorins  muscle, 
and  across  which  piwwea  the  external  cutaneous  nerve.  Below  the  notch  is  the 
anterior  inferior  spinous  process,  which  tcrminatr.s  in  the  upper  lip  of  tbo  aceta- 
bulum; it  gives  attfichmeut  to  the  straight  tendon  of  the  Kecttis  femoria  miisele. 
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On  the  inner  side  of  the  anterior  inferior  spinous  process  is  a  broad  shallow  groove, 
over  which  pa,sae3  the  IHucus  inuwle.  The  posterior  bonier  of  the  ilium,  shorter 
than  the  anterior,  also  presents  two  projections  separated  by  a  notch,  the  posterior 
superior,  and  the  posterior  inferior  spinous  proeosscs.  The  former  corresponds 
with  that  portion  of  the  iwsterior  surface  of  the  ilium  which  serves  for  the 
attachment  of  the  sacro-iliac  lijrainents;  the  latter,  to  the  auricular  portion  whicli 
artieulatcs  with  the  sacrum.  Below  the  potiterior  inferior  spinous  process  is  a 
deep  notch,  the  great  sac ro- sciatic. 

The  Ischium  forms  the  lower  and  back  part  of  the  09  innominatnra.  It  is  divisible 
into  a  thick  and  solid  portion,  the  body ;  aud  a  thin  ascending  part,  the  ramus. 

The  htidy,  somewhat  triangular  in  form,  presents  throe  surfaces,  external, 
inttnial,  and  pt>8t«rior.  The  external  surface  corresponds  to  that  portion  of  the 
acotabvilum  formed  by  the  ischium ;  it  is  smooth  and  concave  above,  and  forms  a 
little  more  than  two-fifths  of  that  cavity ;  its  outer  margin  is  bounded  bv  a  pro- 
minent rim  or  lip,  to  which  the  cotyloid  fibro-cartilage  is  attached.  Below  t^o 
acetabulum,  between  it  and  the  tuberosity,  is  a  deep  groove,  along  whii:h  the  tendon 
of  the  Obturator  externus  muscle  runs,  as  it  passes  outwards  to  he  inserted  into 
the  digiUil  fogsa  of  the  femur.  The  internal  surface  is  smooth,  concave,  and  forms 
the  lateral  iMMindary  of  the  true  pclviu  cavity;  it  is  broad  aljove,  aud  separated 
from  the  venter  uf  the  ilium  by  the  liuea  ilio-pectiuca ;  narrow  below  ;  its  posterior 
border  is  cncroachetl  upon  a  littlo  below  its  centre,  by  the  spine  of  the  ischium, 
above  aud  below  which  are  tlio  greater  and  lesser  sacro-sciatic  notches;  in  front  it 
presents  a  sharp  margin,  which  ibrms  the  outer  boundary  of  the  obturator  foramen. 
This  surface  is  perforated  by  two  or  thn*  large  vfl.scular  fonunina,  and  aflbrds 
attachritent  to  part  of  the  Obturator  internus  muscle.  T\ie  posterior  surface  is 
quadrilateral  in  form,  broad  and  smooth  above,  narrow  below  whore  it  becomes 
continuous  with  the  tuljcrosity ;  it  is  limited,  in  front,  by  the  margin  of  the  ace- 
tabulum; behind,  b^'  the  front  part  of  the  great  sacro-sciatic  notch.  This  surface 
&u|)ports  the  Pyriformis,  the  two  Gcmclli,  and  the  Obturator  internus  muscles,  in 
iheir  passage  outwards  to  the  great  trochanter.  Tlie  Ixnly  of  the  ischium  presents 
three  borders,  posterior,  inferior,  and  intonial.  The  posterior  boniir  presents,  a 
little  below  the  centre,  a  thin  aud  pointed  triangular  eminence,  the  spine  of  the 
ischium,  more  or  less  clongatetl  in  different  subjects.  Its  external  surface  gives 
attachment  to  the  Gemellus  superior;  its  internal  surface,  to  the  Coccygeus  and 
Levator  ani;  whibt  to  the  pointed  extremity  is  counceted  the  lesser  sacro-sciatic 
ligament.  Above  the  spine  is  a  notch  of  large  size,  the  great  sacro-sciatic,  con- 
verted into  a  foramen  by  the  lesser  sacro-sciatic  ligament;  it  trunsfmils  the  P^tI- 
formis  muscle,  the  glutei  vessels  and  nerve  passing  out  of  the  pelvis  alxjvc  this 
muscle ;  the  sciatic,  and  internal  pudic  vessels  and  nerve,  and  a  small  nervo  to  the 
Obturator  internus  muscle  below  it.  Below  the  spine  is  a  smaller  notch,  the  lesser 
eacro-sciatic :  it  is  smooth,  coated  with  cartilage  iti  the  recent  state,  the  surface  of 
whicb  presents  numerous  markings  corresponding  to  the  subdi  vision.**  of  the  tendon 
of  the  Obturator  internus  which  winds  over  it.  It  is  converted  into  a  foramen  by 
the  sacro-sciatic  ligament*,  and  transmits  the  tendon  of  the  Obturator  internus, 
the  nerve  which  suiiplies  this  muscle,  and  the  pudie  vessels  and  nerve.  Tlie 
iH/Vn'or  border  is  thick  and  broad;  at  its  point  of  junction  with  the  posterior,  is  a 
largo  rough  eminence  upon  which  the  lx)dy  re.'^s  in  sitting;  it  is  callc<l  the  tube- 
ro^tity  of  the  ischiimi.  The  mtvmal  border  is  thJn,  and  forms  the  outer  circuni- 
fei'ence  of  the  obturator  foramen. 

T^ie  tuberosity,  situated  at  the  junction  of  the  posterior  and  inferior  borders, 
presents  for  examination  an  external  lip,  an  internal  lip,  and  an  intermediate  space. 
The  external  lip  gives  attachment  to  the  Quadratus  femoris,  and  part  of  the  Ad- 
ductor magnus  nm.seles.  The  inner  lip  is  bounded  by  a  sharp  ridge  for  tbe  attach- 
ment of  a  falciform  prolongation  of  the  great  sacro-sciatic  ligament ;  present  a 
groove  on  the  inner  side  of  this  for  the  loflgment  of  the  internal  puuic  vessels 
and  nerve;  and,  more  anteriorly,  has  attached  the  Transversiis  perinci,  Erector 
penis,  and  Compressor  uretbrie  muscles.    The  intermediate  surface  presents  four 
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distinct  improasions.    Two  of  these,  seen  at  tlic  front  part  of  tlie  tuberosity,  aro 
rough,  elougatud,  and  8cparato<l  from  each  utlicr  by  a  pruinineut  ridge;  the  outer 

^one  gives  attachment  to  the  Ailductor  magnus,  the  inner  one  to  the  great  saero- 
sciatic  ligament.  Two,  situated  at  the  back  part,  are  smooth,  larger  in  size,  and 
separated  by  an  oblique  ridge;  from  the  npper  and  outer  arises  the  Semi-mem- 
brunusus ;  Iroui  the  lower  and  inner,  the  Biceps  and  Somi-tcudinotiU3.    The  upper- 

^Ciost  part  of  the  tuberosity  gives  attachment  to  the  Gunicllua  interior. 

The  Tumus  \s  the  thin  flattened  part  of  the  ischium,  wliich  ascends  from  the 
tuberosity  upwards  and  inwards,  and  joins  the  ramus  of  the  pubes,  their  point  of 
junction  being  indicated  in  the  adult  by  a  rough  eminence.  Its  outer  surface  is 
rough  for  the  attachment  of  the  Obturator  externus  muscle.  Its  inner  surface 
forms  part  of  the  anterior  wall  of  the  pelvis.     Its  inner  border  is  thick,  rough, 

.slightly  everted,  forms  part  of  the  outlet  of  the  peUTs,  and  serves  for  the  attach- 

Ljnent  of  the  cms  jwuis.  Its  outer  border  is  thin  and  sharp,  and  forms  part  of  the 
inner  margin  of  the  obturator  foramen. 

The  Pubes  ionuA  the  anterior  part  of  the  os  innominatuin ;  it  is  divisible  into  a 
horizontal  ramus  or  body,  and  a  perpendicular  ramus. 

The  body  or  horisonial  ramtu  prestints  for  cxaminalioa  two  extremities,  an  outer 
and  an  inner,  and  four  surihces.  The  outer  extremity,  the  thickest  part  of  the  bone, 
forms  one-filth  of  the  ca\'ity  of  the  acetabulum  ;  it  presents,  above,  a  rough  emi- 
nence, the  ilio-|>ectincal,  which  serves  to  indicate  the  point  of  junction  of  the 
ilium  and  pubes.  The  inner ^jclrcmity  is  the  symphysis;  it  is  oval,  covered  by 
eight  or  niue  transverse  ridges,  or  a  scries  of  nippledikc  processes  arranged  in 
rows,  separalol  by  grooves ;  they  ser\'B  for  the  attachment  of  thu  interartieulor 
fibro-cartilage,  placed  betireen  it  and  the  opposite  bone.  The  M}ip<;r  surface^ 
triangular  in  form,  wider  externally  than  internally,  is  bounded  behind  by  a  sharp 

rxidge,  the  peetiuual  line,  or  linca  ilio-pectinea,  which,  rumiing  outwards,  marks  the 

*T>rim  of  the  true  pelvis.  The  surface  of  bone  in  front  of  the  pubic  portion  of  the 
linea  ilio-jwelinea  serves  for  the  atUichment  of  the  Pectineus  mu.scle.  Tliis  ridge 
termimites  internally  at  a  tubercle,  which  projects  forwards,  and  is  called  the  spine 
of  the  pubes.  The  portion  of  bono  included  between  the  spine  and  inner  extre- 
mity of  the  pul>es  is  called  the  crest ;  it  serves  for  the  attachment  of  the  Rectus, 
Pyramidalis.  and  conjoined  tendon  of  tlie  Internal  oblique  and  Transversal  is. 
The  point  of  junction  of  the  crest  with  the  symphysis  is  ca]]&i  the  amjlf  of  the  puh^s. 
The  inferior  surface  presents,  externally,  a  broad  and  di.«p  oblique  groove,  for 
the  passage  of  the  obturator  vessels  and  nerve ;  and,  intcrnall^^  a  sharp  margin, 
which  forms  part  of  the  circumference  of  the  obturator  foramen.  Its  crtemal 
9vr/a^,  flat  and  compressed,  serves  for  the  attachment  of  muscles.  Its  internal 
enrfiicp,  convex  from  above  downwards,  concave  from  aide  to  side,  is  smooth  and 
forms  part  of  the  anterior  wall  of  the  pelvis. 

The  iU'.^cmUng  rnmtu  of  the  pubes  passes  outwarrls  and  downwards,  becoming 
thinner  and  narrower  as  it  descends,  and  joins  with  the  ramus  of  the  ischium,  lis 
exiftrnftl  sHrfaca  is  rough,  for  the  attachment  of  muscles.  Its  inn^r  sitrface  is 
nooth.  Its  inntr  horSr  is  thick,  rough,  and  everted,  especially  in  females.  In 
male,  it  serves  for  the  attiichment  of  this  cms  penis.  Its  outer  border  forms 
part  of  the  circumference  of  the  obturator  foramen. 

Tha  cotyloid  cavity,  or  acrtahnluni,  is  a  deep,  cup-shaped,  hemispherical  deprcs- 
Bioo,  formed,  iuternally,  by  the  pubes;  above,  by  the  ilium;  behind  and  holow, 
by  the  ischium;  a  little  less  than  two-fifths  being  formed  by  the  ilium,  a  little 
more  than  two-fifths  by  the  ischium,  and  the  remaining  fifth  hy  the  pubes.  It  is 
bounded  by  a  jirominent  uneven  rim,  which  is  thick  and  strong  above,  and  serves 

^  for  the  attachment  of  a  fibro-cartiJaginous  structure,  which  contracts  its  orifice, 
knd  dee|)cn8  tbe  surface  for  articulation.  It  presents  on  its  inner  side  a  deep 
Dotob,  the  cotyloid  notch,  which  transmits  the  nutrient  vessels  into  the  interior  of 
he  joint,  and  is  continuous  with  a  circ\dar  depression  at  the  bottom  of  the  ca\'itv; 
this  depn\'«ion  ia  ]Xirforated  by  numerous  a])ertures,  lodges  a  miL^  of  (at,  and  its 
margins  servo  for  the  attachment  of  the  Itgamcntum  teres.     The  notch  is  con- 
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verted,  in  ilie  iwitur:il  state,  Jntti  n  foramen  hy  a  ileiise  lignmentoiis  band  which 
passes  across  it.  Tlirovigh  this  foramen,  the  nutrient  vessels  and  nerves  enter  the 
joint 

The  obturator  or  thyroid  foramen  is  a  large  aperture,  situated  between  the 
igchium  and  pubes.  In  the  male  it  ia  large,  of  an  oval  form,  its  longest  diameter 
Ijeing  obliquely  from  above  dowi*nwards ;  in  the  female,  smaller,  and  more  trian- 
gular. It  is  bounded,  by  a  thin  uneven  margin,  to  which  a  strong  membrane  is 
attached;  and  presents,  at  its  upper  and  outer  part,  a  deep  groovo,  which  runs 
from  the  pelvis  obliquely  forwards,  inwards,  and  downwards.  Tliis  groove  is 
converted  into  a  foramen  by  the  obturator  membrane,  and  transmits  the  obturator 
vessels  and  nerve. 

Structure.  This  Iwne  consists  of  much  cancellous  tissue,  esjweially  where  It  is 
thick,  inclosed  between  two  layers  of  dense  compact  tissue.  In  the  thinner  parts 
of  the  bone,  as  at  the  bottom  of  the  acetabulum,  and  centre  of  the  iliac  fcx^da,  it 
is  usually  semi-transparent,  and  composed  entirely  of  compact  tissue. 

Dcmhpmcnt  (fig.  Ui)).  By  eight  centres;  tkrec  primary — one  for  the  iliUm,  on© 

Pig.  dO. — Plan  of  the  DeTolopment  of  tbo  Os  InnoinUiattuii. 
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for  the  ischium,  and  one  for  thepubes;  and _^w  secondary — one  for  the  crest  of  the 
ilium  its  whole  length,  one  for  the  anterior  inferior  ppinous  process  (said  to  occur 
more  frequently  in  the  male  than  in  the  female),  one  for  the  tuberosity  of  the  ischium, 
one  for  the  symrihysis  pubis  (more  frequent  in  the  female  than  the  male),  and  one 
for  the  Y-shaped  piwie  at  the  bottom  of  the  acetabulum.  These  various  centres 
api>ear  in  the  following  order:  First,  in  the  ilium,  at  the  lower  part  of  the  bone, 
immediately  above  the  sciatic  notch,  at  about  the  same  period  that  the  develop- 
ment of  the  vertebrjB  commences.  Secondly,  in  the  iKxly  of  the  isohium,  at  about 
the  third  month  of  foital  life.  Tliinlly,  in  the  bo<ly  of  the  pubes,  betwei-n  the  fourth 
and  fifth  months.  At  birth,  the  three  prininry  enitrea  arc  quite  separate ;  the  crest, 
the  bottom  of  the  acetabulum,  and  the  rami  of  the  ischium  and  pubes,  being  still 
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inipnoiLs.  At  almut  the  slxtli  yt'Jir,  tlie  rami  of  tlic  pulxw  and  i«cliium  are 
3st  completely  ossified.  About  the  thirtccntli  or  fourteoutb  year,  the  three 
divisions  oi'the  bone  have  extruded  their  growth  inti>  the  lx)tlom  of  the  aceUbu- 
lum,  being  separated  from  each  other  by  a  Y-ahaped  portion  of  cartilage,  which, 
now  presents  traees  of  ossification.  The  ilium  and  Ischium  then  become  joine<l, 
and  lastly  the  pubes,  through  the  intervention  of  the  portion  above -men  tioueil. 
At  about  the  age  of  puberty,  ossification  takes  place  iu  each  of  the  romaiuing 
jrtiona,  and  they  become  joined  to  the  rest  of  the  bone  about  the  twenty-fifth 
ryear. 

ArliailatioTu.    With  its  fellow  of  the  opposite  side,  the  sacrum  and  femur, 

Altnchment  of  Muscles.     IliuTn,     To  the  outer  lip   of  the  crest,  the  Tensor 

Tagime  femoris,  Obliquus  extern  us  abdominis,  and  Latissimus  dorsi ;  to  the  internal 

Llip,  the  Transversalift,  Qnadratus  lumborum,  and  Erector  spina) ;  to  the  interspace 

'l)etween  the  lips,  the  OVjliquus  intcmus.     To  the  outer  suriuoe  of  the  ilium,  the 

Gluteus  maxiraus,  Oluteus  medius,  Gluteus  minimuA,  reilected  tendon  of  Kectus, 

portion  of  Pyriformis;  to  the  internal  surface,  iho  Iliacus;  to  the  anterior  border, 

the  Sartorius  and  straight  tendon  of  the  Kectus.    Jmhtum.    To  its  outer  surface, 

the  Obturator  extemuit;   internal  surface,  Obturator  intemus  and  Levatjr  ani. 

To  the   spine,  the  Gemellus   superior,  I^evalor  ani,  and   Coccygeus.    To  the 

tuberosity^  the  Biceps,  SemitomiirioHUs.  Semimembranosus,  Quadratus  fcinoris, 

Adductor  magnus,  Gemellus  inferior,  Tranaversus  perintei,  Erector  penis.     Puhrs, 

the  Obliquua  extemus,  Obliquus  intcmus,  Trans versalis,  Kectus,  I'vramiiialis, 

r Psoas   parvus,   Peetiaeus,   Adductor  longus,  Adductor   brevis,  Gracilis,    Obtu- 

Blor  externus  and  internus,  Levator  ani,  Compressor  urethrie,  and  occasionally  a 

'few  fibres  of  the  Accelerator  urinje. 


The  Peltis  (figs.  100  and  101). 

The  pelvis,  so  called  from  its  resemblance  to  a  basin  («•!«<),  is  stronger  and 
more  massively  constructed  than  either  of  the  other  osseous  cavities  already  con- 
aidere^l ;  it  is  a  bony  ring,  interposed  between  the  lower  end  of  the  spine,  which 
it  supports,  and  the  lower  extremities,  upon  which  it  resta.  It  is  c<.^mpo!?od  of 
four  bones— the  two  ossa  iuuomiuata,  which  bound  it  on  either  side  and  iu  Iront; 
and  the  sacrum  and  coccyx,  which  complete  it  behind. 

The  pelvis  is  divided  by  a  prominent  line,  tlie  linea  ilio-pectinea,  into  a  false 
and  true  pelvia. 

The  false  jiclvis  is  all  that  expanded  portion  of  the  pelvic  cavity  which  is 
situated  above  the  linea  ilio-pcotinea.  It  is  boundc<l  on  each  gide  by  the  ossa  ilii ; 
in  front  it  is  incomplete,  presenting  a  wide  interval  between  the  spinous  jirooesses 
of  the  ilia  on  cither  side,  filled  up  in  the  recent  state  by  the  parictcs  of  the 
abdomen ;  behind,  in  the  middle  line,  \&  a  deep  notch.  This  broad  shallow  cavity 
is  admirably  a<lapted  to  support  the  intestines,  an<l  to  transmit  part  of  their  weight 
to  the  anterior  wall  of  the  abdomen. 

The  true  jKlvLa  U  all  that  part  of  the  pelvic  cavity  which  is  situated  beneath 
the  linea  ilio-pectinea.  It  is  smaller  than  the  false  pelvis,  but  its  walls  arc  more 
perfect.  For  convcuicnoo  of  description,  it  may  be  divided  into  a  superior  cir- 
cumference or  inlet,  an  inferior  circumference  or  outlet,  and  a  cavity. 

The  superior  circumference  forms  the  margin  or  brim  of  the  pelvis,  the  included 
space  being  called  the  inUt.  It  is  formed  by  the  linea  ilio-pectinea,  com]>leted 
in  front  by  the  spine  and  crest  of  the  pubca,  and  l>chind  by  the  anterior  margin  of 
the  base  of  the  sacrum  and  sac ro- vertebral  angle. 

The  inlet  of  the  pelvis  is  somewhat  heart-shaped,  obtusely  pointed  in  fronts 
diverging  on  either  side,  and  encroached  upon  behind  by  the  projection  forwards 
of  the  promontory  of  the  sacrum.  It  has  three  principal  diameters:  antero- 
poirterior  or  sacro^pubic,  transverse,  and  oblique.  The  ante  ro- posterior  extendi 
(Vom  the  sacro-vertcbral  angle  to  the  symphysis  pubis;  its  average  tncasureraeni 
19  four  inches.     The  transverse  extends  across  the  greatest  width  of  the  iulet, 
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from  the  middle  of  the  brim  ou  one  side,  to  the  same  point  on  the  opposite;  its 
average  measurement  ia  five  inches.  The  oblique  extends  from  the  margin  of  the 
|K'lv!8,  corresponding  to  the  ilio-pectincal  eminence  on  one  side,  to  the  «icro-iliuc 
B^'mpli^'sis  ou  the  opposite  side;  ita  averuge  mua^uremout  i:*  ulso  five  inches. 

Fig.  100.— Malt)  Pelvis  (Adnit). 


/ 


Fig.  101.— Petnolo  p4>tv(s  (Adult). 
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The  eaviiy  of  the  true  pelvis  is  bounded  in  front  by  the  symphysis  pubis; 
br^hind,  bv  the  concavity  of  the  sncrum  and  coccyx,  which  curving  forwards 
above  anii  below,  contract*?  the  inlet  and  outlet  of  the  canal ;  and  laterally  it  is 
bouudwl  by  a  broad,  smooth,  <iuadrangnlar  iihitc  of  bone,  c-orresiumding  to  the 
inner  surface  of  tlie  body  of  the  ischium.  Tlie  cavity  is  shallow  m  front,  meas- 
uring at  the  symphysis  an  inch  and  a  half  in  depth,  three  inches  and  a  half  m 
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tlio  mid^lle,  and  four  inches  and  a  half  posteriorly.  From  this  description,  it 
will  be  sten  that  the  cavity  of  the  j>eIviH  is  a  short,  curved  cyinal,  cousidenilily 
deeper  on  its  posterior  than  on  its  anterior  Tvall,  and  broader  in  the  middle  than 
at  cither  extremity,  from  the  projection  forwards  of  the  sacro-coccygeal  culuma 
above  and  below.  This  cavity  contains,  iti  the  recent  subject,  the  rectum,  bladder, 
and  part  of  the  organs  of  generation.  The  rectum  is  placed  at  the  back  of  the 
pelvis,  and  correaponds  to  the  curve  of  the  sacro-coccygeal  column;  the  bladder 
in  front,  behind  the  symphysis  pubis.  In  the  female,  the  utertia  and  vagina 
occupy  the  interval  between  these  tiarts. 

The  hvxr  circxtn^ereiux  of  the  pelvis  is  very  irregular,  and  forms  what  i.<i  called 
the  outlet.  It  is  bounded  by  three  prominent  eminences:  one  posterior,  f^jrmed 
by  the  point  of  the  coccyx ;  ami  one  on  each  side,  the  tuberosities  of  the  iscbia. 
These  eminences  are  separated  by  three  notches;  one  in  front,  the  pnhic  arcA, 
formed  by  the  convergence  of  the  rami  of  the  ischia  and  pubes  on  each  side.  The 
other  notclie-s  one  on  each  side,  are  formed  by  the  sacrum  and  coccyx  behind, 
the  ischium  in  front,  and  the  ilium  above:  they  are  called  the  sacro-scialic  notchee; 
in  the  natural  state  they  are  converted  into  foramina  by  the  lesser  and  greater 
sacro-sciaiic  ligaments. 

The  diameters  of  the  outlet  of  the  pelvis  are  two,  anteroposterior  and  trans* 
verse.  The  atUrm-posterior  extends  from  the  tip  of  the  coccyx  to  the  lower  part 
of  the  svmphysis  pubis;  and  the  tratisverse  from  the  posterior  part  of  one  ischiatio 
tuberosity,  to  the  same  point  on  the  opposite  side :  the  average  measurement  of 
both  is  four  inches.  The  antcro-posterior  diameter  varies  vrith  the  length  of  the 
coccyx,  and  is  capable  of  increase  or  diminution,  on  account  of  the  mobility  of 
this  bone. 

Position  of  the  Pelvis.  In  the  erect  posture,  the  pelvis  iB  placed  obliquely  with 
regard  to  the  trunk  of  the  body ;  the  pelvic  surface  of  the  symphysis  pubis  looking 
upwards  and  backwards,  the  concavity  of  the  sacrum  and  ctjccyx  linking  down- 
wards ami  forwards;  the  base  of  the  sacrum,  in  well-formed  female  bodies^ 
being  nearly  four  inches  above  the  upper  border  of  the  symphysis  pubis,  and 
the  apex  of  the  cocc3*x  a  little  more  than  half  an  inch  above  its  lower  border. 
This  obliquity  is  much  greater  in  the  foetus,  and  at  an  early  period  of  life  than 
in  the  adult. 

Axes  of  the  Pelvis  (fig.  102).  The  piano  of  the  inlet  of  the  true  pelvis  will  be 
represented  by  a  line  drawn  from  the  base  of  the  sacrum  to  the  upper  margin  of 
the  syraphysis  pubis.    A  line  carried 

at  right  angles  with  thi;:,  at  its  middle,  Pig,  102.— Vertrcai  s«ption  of  tli«  PcWi*.  with  lioM 
would  corresjMind  at  one   extremity  indicatiug  the  Ax^*  of  the  P«lvii. 

^vith  the  umbilicus,  and  at  the  other 
with  the  middle  of  the  coccyx ;  the 
axis  of  the  inlet  is  therefore  directed 
downwarrls  and  backwards.  The  axis 
of  the  outlet,  produced  upwards,  would 
touch  the  base  of  the  sacrum ;  and  is 
therefore  directwl  downwards  and 
forwards.  The  axis  of  the  cavity  is 
carved  like  the  cavity  itself;  this 
carve  corresponds  to  the  concavity 
of  the  sacrum  and  coccyx,  the  ex- 
tremities being  indicated  by  the 
bentral  points  of  the  inlet  and  outlet. 
A  knowledge  of  the  direction  of  these 
axes  serves  to  explain  the  course  of 
the  fcotus  in  its  passage  through  the 
pelvis  during  parturition.  It  is  also 
important  to  the  surgeon  as  indicating 
the  direction  of  the  force  required  in 
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tho  removal  of  calculi  from  the  bladder,  and  as  determining  the  direction  in 
ivhich  instruments  should  l>e  uaed  in  operations  upon  the  pelvie  viscera. 

Dijferencfi  betuKcn  the  Miik  and  Fcmak  Pelvis,  In  the  7««/4',  the  bones  are 
thicker  find  stronger,  and  the  muscular  eminences  and  impressions  on  their  sur- 
faces more  strongly  marked.  The  male  pelvis  is  altogether  more  massive;  its 
caWty  is  deeper  and  narrower,  and  the  obturator  foramina  of  larger  size.  In  the 
feinalf,  the  bones  are  lighter  and  more  expanded,  the  muscular  impressions  on 
their  surfaces  are  only  slightly  marked,  and  the  pelvis  generally  is  lc«3  massive  in 
slrueluro.  The  iliac  fossai  arc  bruad,  and  the  spines  of  the  ilia  widely  separated ; 
hence  the  great  prominenc^e  of  the  hips.  The  inlet  and  the  outlet  are  larger;  the 
cavity  is  more  capacious,  and  the  spmcs  of  the  ischia  project  less  into  it.  The 
promontory  is  less  projecting,  the  sacrum  wider  and  less  curved/  and  the  coccyx 
more  movable.  The  arch  of  the  pul>e.s  is  wider,  and  its  edges  more  everted. 
The  tuberosities  of  the  ischia  and  the  acetabula  are  wider  apart. 

In  the  fittUB,  and  for  .several  years  after  birth,  the  pelvis  is  small  in  proi>ortion 
to  that  of  the  adult.  The  cavity  is  deep,  and  the  projection  of  the  saoro-vcrtebral 
angle  less  marked.  The  antcro-posterior  and  transverse  diameters  are  nearly 
equal.  About  jniberly,  the  pelvis  in  both  sexes  jiresents  the  general  characters 
of  the  adult  male  pelvis,  but  after  puhtHy  it  acquires  the  sexual  characters  pecu- 
liar tt>  it  in  adult  life. 


OF  THE  THIGH. 
The  thigh  is  formed  of  a  single  bone,  the  femur. 

The  Femur. 

The  Femur  is  the  longest,  Largest,  and  strongest  bone  in  the  skeleton,  and  almost 
perfectly  cylindrical  in  the  greater  part  of  its  extent.  In  the  ereet  jxjsture,  it  is 
not  vertical,  being  separated  from  its  fellow  above  by  a  considerable  interval 
which  corresponds  to  tlie  entire  breadth  of  the  pelvis,  but  gradually  inclines 
downwards  and  inwards,  sn  as  to  approach  its  fellow  towards  its  lower  jmrt,  for 
the  purpose  of  bringing  the  knee-joint  near  the  line  of  gnivity  of  the  Iwdy.  The 
degree  of  this  inclination  varies  in  diiltTcnt  persons,  and  is  greater  in  the  female 
than  in  the  male,  on  account  of  the  greater  breadth  of  the  pelvis.  The  femur, 
like  otiicr  long  U^nes,  is  divisible  into  a  shaft,  ond  two  extremities. 

The  rp]Mjr  Extremity  presents  ibr  examination  a  head,  a  neck,  and  the  greater 
and  lusser  trochanters. 

Thc  /i'cci  which  is  globular,  and  forms  rather  more  than  a  hemisphere,  is  di- 
rected upwards,  inwards,  and  a  little  forwards,  the  greater  part  of  its  convexity 
being  above  and  in  front.  Its  surface  is  smooth,  coated  with  cartilage  in  the 
recent  state,  and  presents,  a  little  behind  and  below  its  centre,  an  ovuid  depre.s!»ion, 
for  the  nttachmeut  of  the  ligarnentum  teres.  The  neck  is  a  flattened  pyramidal 
process  of  bone,  which  connects  the  head  with  the  shaft.  It  varies  in  length  and 
obliquity  at  various  periods  of  life,  and  under  different  circumstances.  Before 
puberty,  it  is  directed  obliquely,  so  as  to  form  a  gentle  curve  Irom  the  axis  of  the 
shaft.  In  the  adult  male,  it  forms  aii  obtuse  angle  with  the  shaft,  being  directed 
upwards,  inwiinls,  and  a  little  forward.^.  In  the  female,  it  ajiproachcs  mure  nearly 
a  right  angle.  Oeeitiionally,  in  very  old  .subjects,  and  morn  especially  in  those 
gre.iTly  debilitated,  its  ditccUon  becomes  horiaontal,  so  that  the  hcjul  sinks  below 
the  level  of  the  trochanter,  and  its  length  diminishes  to  such  a  degree,  that  the 
head  becomes  almost  contiguous  with  the  shaft.  The  neck  is  Uattencd  from  before 
baokw*ards,  contracted  in  the  middle,  and  broader  at  its  outer  cxttremiiy,  where  it 

'  It  is  Dot  nniiKiiAl  to  ftnd  the  sacram  in  Ibe  fcmalo  prcsrating  a  considerable  carve  exteadiDg 
throui^liout  \i&  whole  Icogth. 
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Is  coDDected  witb  tKe  tihah,  than  at  iu 
summiti  where  it  is  attached  tu  the  head. 
It  is  much  broader  in  the  vertical  tlian  in 
the  ontcro- posterior  diameter,  and  much 
thicker  below  than  above,  on  account  of 
the  greater  mnouut  of  resistance  required 
in  sustaining  the  weight  of  the  trunk. 
Its  anterior  surface  is  perforated  bv  nu- 
merous vascular  foramiua.  Its  poaUrior 
surface  is  smooth,  broader,  and  more  con- 
cave than  the  anterior ;  and  rectjivcj*  to- 
ward:* its  outer  side  the  attachment  of 
the  capsular  li^Ament  of  the  hip.  Its 
sujj^rtor  bftnlcr  is  short  and  tliick.  bounded 
exieroally  by  the  groat  trochanter,  and 
its  surtiicc  fwrforated  by  largo  foramina. 
Its  inferior  border,  long  and  narrow, 
curves  u  little  backwards,  to  terminate  at 
the  lefflcr  trochanter. 

The  Trochanter-^  (tpoyo^,  to  run  or 
roll)  are  prominent  processes  of  bone 
which  aftbrd  greater  leverage  to  the 
muscles  whtth  rotate  the  thigh  on  its 
axis.  They  are  two  in  number,  the 
greater,  and  the  lesser. 

The  Great  Tr*jchanUr  is  a  large 
irregular  quailrilateral  eminence,  situatetl 
at  the  outer  side  of  the  neck,  at  its  junc- 
tion with  the  upper  part  of  the  shaft. 
It  is  directed  a  little  outwards  and  back- 
wards;  an<l,  in  the  adult,  '\a  uIjoui  ihi'eo 
quarters  of  an  inch  lower  than  the  head. 
It  prcs'3nts  for  examination  two  surfaces, 
ana  four  borders. 

Its  txtenvd  surface,  quadrilateral  in 
form,  IS  broad,  rough,  convex. ftud  marked 
by  a  prumint'tit  diagoual  line,  which  ex- 
tends fr-om  the  posterior  8U|)erior  to  the 
anterior  inferior  angle;  this  line  serves 
for  the  attachment  of  the  tendon  of  the 
Gluteus  modius.  Above  the  line  is  a  tri- 
angular surface,  sometimes  rough  for  part 
of  the  tendon  of  the  same  muscle,  some- 
times smooth  for  the  inter{K>sition  of  a 
bursa  between  chat  teudoii  and  the  Imne. 
Below  and  behind  the  diagonal  line  is  a 
smooth  triangular  surface,  over  which  the 
tendon  of  the  Gluteus  raaximus  muscle 
playiS  a  bursa  being  interposed.  The  iii- 
ttTfiaJ  snrfirr  is  of  much  less  extent 
than  the  extcriml,  and  presents  at  its  base 
a  deep  depression,  the  digital  or  trochan- 
teric fossji,  for  the  attachment  of  the  ten- 
don of  the  Obturator  cxtcmus  muscle. 

Tlie  superior  borrUr  is  free ;  it  is  thick 
and  irregular,  and  marked  byimpre.'ision.s 
for    the   attachment   of  the   Pyrifonnis 


Fig.  103.— Right  Feninr.     AnIerEor  Sarface. 
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beWnd,  the  Obtnrator  mtermas  and  Gcmelli  in  front.  Tho  inferior  border  corre- 
sponds to  tho  jKjint  of  junction  of  the  bnj*e  of  the  trochanter  with  the  outer  surface 
of  tho  shftl^;;  it  is  rough,  prumiuent,  slightly  curved,  and  gives  attachment  lo  the 
upper  Dart  of  the  Vastus  externus  muscle.  The  ania^or  hortk-r  is  prominent, 
Bomewhat  irregular,  as  well  as  the  surface  of  bone  immediately  below  it ;  it  aflbrds 
attachment  by  its  outer  part  to  the  Gluteus  minimus,  ^ha posterior  border  is  very 
prominent,  and  appears  as  a  free  rounded  edge,  which  forms  the  hack  part  of  the 
digital  fossa. 

The  Lf^s^r  TrocftanUr  is  a  conical  eminence,  which  varies  in  size  in  different 
Bubjects ;  it  projects  from  the  lower  and  back  part  of  the  base  of  the  neck.  Its 
base  is  triancular,  and  connected  with  the  adjacent  parts  of  the  bone  by  three 
well-marked  borders:  of  these,  the  superior  is  continuous  with  the  lower  border 
of  tho  neck ;  the  posterior,  with  the  posterior  intertrochanteric  line;  and  the  inferior, 
with  the  middle  bifurcation  of  the  linea  aspera.  Its  summit,  which  is  directed 
inwards  and  backwards,  is  rough,  and  gives  insertion  to  the  tGnd(ni  of  the  Psoas 
magnus.  The  Uiacus  is  inserted  into  the  shaft  below  the  lesser  trochanter,  between 
the  Vastus  intcrnus  in  front,  and  the  Pectineua  behind.  A  well-marked  promi- 
nence, of  variable  size,  which  projects  from  tho  upper  and  front  part  of  the  neck, 
at  its  junction  with  the  great  trochanter,  is  called  the  tubercle  of  thefanur ;  it  is 
the  point  of  meeting  of  three  musclcji,  the  Gluteus  minimus  externally,  the  Vastus 
externus  below,  and  the  tendon  of  t!ie  Obturaif)r  interiius  and  GemelH  alx>ve. 
Kunning  obliquely  downwards  and  inwards  from  the  turberclc,  is  ^e  spiral  line 
of  the  femur,  or  anterior  intertrochanteric  line  ;  it  winds  round  the  inner  side  of 
the  shaft,  below  the  Icsst^r  trochanter,  and  terminates  in  the  linea  aspera,  about  two 
inches  below  this  eminence.  Its  upper  half  is  rough,  and  affords  attachment  to 
the  capsular  ligament  of  the  hip-joint ;  its  lower  half  is  less  prominent,  and  gives 
attachment  to  the  upper  part  of  the  Vastus  intcrnus.  The  jwaterior  intertro- 
chanteric line  is  very  prominent,  and  runs  from  the  summit  of  the  great  trochanter 
downwards  and  inwards  to  the  upper  and  back  part  of  the  lesser  trochanter.  Its 
tipper  half  forms  the  posterior  border  of  the  great  trochanter.  A  well-marke*! 
emm.ence  commences  about  the  middle  of  the  posterior  intertrochauteric  line,  and 
passes  vertically  doftTiwards  for  about  two  inches  along  the  back  part  of  the  shaft ; 
It  is  calleil  the  linea  quadrnti,  and  gives  attachment  to  the  Quadratus  femoris,  and 
a  few  fibres  of  the  Adductor  magmis  muscles. 

The  Shaft,  almost  perfectly  cylindrical  in  form,  is  a  little  broader  above  than  in 
the  centre,  and  somewhat  flattened  from  before  backwards  below.  It  is  slightly 
arched,  so  as  to  be  convex  in  front;  concave  behind,  where  it  is  strengthened  by 
a  prominent  longitudinal  ridge,  the  linea  a.«pora.  It  pre.<fents  for  examination  three 
bfirders  separating  three  surfaces.  Of  the  three  borders,  one,  the  linea  aspera,  is 
posterior;  the  other  two  are  placed  laterally. 

The  Unea  aspera  (fig.  104)  is  a  prominent  longitudinul  ridge  or  crest,  presenting 
on  the  middle  thinl  of  the  bone  an  external  lip,  an  internal  Up,  and  a  rough  inter- 
mediate space.    A  little  above  the  centre  of  the  shaft,  this  crest  divides  into  throo 
lines :  the  most  external  one  becomes  very  rough,  and  is  continued  almost  vertically 
upwards  to  the  base  of  the  great  trochanter:  the  middle  one,  the  least  distinct,  is 
continued  to  the  base  of  the  trochanltrr  minor;  and  the  internal  one  is  lost  abovo 
in  the  spiral  line  of  the  femur.     Below,  the  linea  aspera  divides  into  two  bifur- 
[  cations,  which  inclose  between  them  a  triangular  space,  the  popliteal  space,  upon 
jwhich  rests  the  popliteal  artery.     Of  these  two  bifurcations,  the  outer  branch  ia 
I  the  most  prominent,  and  de.sconds  to  the  summit  of  the  outer  condyle.     The  inner 
branch  is  Ic-^s  marked,  presents  a  broad  and  shallow  groove  for  the  passage  of  tho 
femoral  artery,  and  terminates  at  a  small  tuherclo  at  the  summit  of  the  internal 
condyle. 

To  the  inner  lip  of  the  linea  aspera,  its  whole  length,  is  attached  the  Vastus 
iuternus;  and  to  the  whole  length  of  tho  outer  Up,  the  Vastus  externus.  Tho 
Adductor  magnus  is  also  attached  to  the  whole  length  of  the  linea  aspera.  being 
connected  with  the  outer  lip  above,  and  the  inner  Up  below.     Between  the  VastUA 
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externua  and  the  Adductor  magnus  are 
attached  two  musclea,  viz.,  tbe  Gluteus 
mftximus  abovu,  imd  the  tdiort  heud  of  iLe 
Biceps  below.  BetwecQ  the  Adductor 
maguus  and  the  Vastus  intcmus,  four 
muscles  are  attached:  the  Iliaeus  and 
FecUDeo-i  above,  the  latter  to  the  middle 
division  of  the  upper  bifurcation ;  below 
these,  the  Adductor  brevis  and  Adductor 
lougus.  Tlie  liuea  aapu ra  is  perforated  a 
little  below  ita  centre  by  the  uutritioua 
canal,  which  i|i  directed  oblitiuely  from 
below  upwards. 

The  two  lateral  borders  of  the  fcraur 
are  onlv  very  tslightly  marked,  the  outer 
one  e;ctcmding  from  the  anterior  inferior 
an^Ie  of  the  great  tnx;hanter  to  the  an- 
terior extremity  of  the  external  condyle; 
tbe  inner  one  passes  from  the  .spiral  lino 
at  a  point  opposite  the  trochanter  miunr, 
to  the  anterior  extremity  of  the  internal 
condyle.  The  internnl  border  marks  th.; 
limit  of  attachment  of  the  Crureus  musclo 
internally. 

The  anterior  surface  includes  that  por- 
tion of  the  shaft  which  is  8ituate<l  between 
the  two  lateral  borders.  It  is  smooth, 
convex,  broader  above  and  below  than  in 
the  centre,  slightly  twisted,  so  that  ita 
upper  part  is  directwl  forwanls  and  a  little 
outwards,  its  lower  part  forwards  and  a. 
little  inwards.  The  upper  three-fourths 
of  this  surface  serve  for  the  attachment  of 
the  Crureus;  the  lower  fourth  is  separated 
from  this  musclo  by  the  intervention  of 
tho  synovial  membrane  of  the  knee-joint, 
and  affords  attachment  to  the  Subcrureus 
to  a  small  extent.  The  external  surface 
includes  the  portion  of  bone  between  the 
external  border  and  the  outer  lip  of  the 
Linea  a-sjicra;  it  is  continuous,  above,  with 
the  outer  surface  of  the  great  trochanter; 
below,  with  the  outer  surface  ol  the  ex- 
ternal condyle :  to  its  upper  thrce-fourtha 
is  attached  the  outer  portion  of  the  Cru- 
rens  mn.sclc.  'iha  internal  surf (t4:€  includes 
the  portioQ  of  bone  between  the  internal 
bonier  and  the  inner  lip  of  the  linca  aa- 
pera;  it  is  continuous,  above,  with  the 
lower  border  of  the  neck;  below,  with 
the  inner  side  of  the  internal  condyle:  it 
i^  covered  by  the  Vastus  internus  muscle. 

Tbo  Lower  Exirtwiity,  larger  than  the 
upper,  is  of  a  cuboid  form,  flattened  from 
beiore  backwards,  and  divided  by  an 
intcr^'al  presenting  a  smooth  depression 
in  front,  and  a  notch  of  considerable  si^e 
11 
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beliind,  into  two  large  eminences,  the  contlyloa  (»oi«wx<*f,  a  knucJcle).    The  intcrvalj 
is  callc*!  the  intfrfondyhid  notch.    The  external  condt/U  \s  the  most  proniiueaC 
anteriorly,  and  is  the  hroiwlcst  both  in  the  anteroposterior  ami  transverse  diameter 
The  internal  coTuiyle  is  the  narrowest,  ]onge.<t,  and  most  prorniiK-nt  intcrnally.1 
This  difierence  in  the  length  of  the  two  condyles  is  only  observed  when  the  bone 
is  perpendicular,  and  dciicnds  upon  the  obliquity  of  the  thigh-bones,  i;i  cunso- 
quenee  of  their  sepanitioa  above  at  thu  articulation,  with  the  pelvis.     If  the  fcmufi 
is  held  oblvpiely,  the  surfaces  of  tbo  two  condyles  will  be  seen  Uj  be  nearly  hori* 
zontal.     The  two  condyles  are  directly  continuous  in  front,  and  tbrm  a  smootfc 
trochlear  surface,  the  external  border  of  which  is  more  prominent,  and  a.^oendd 
higher  than  tho  internal  one.    This  surfaco  articulates  with  the  patella.    It  pro-j 
sents  a  metlian  groove,  which  extends  downwards  and  backwards  to  the  inter 
condyloid  notch ;  and  two  lateral  convexities,  of  wluch  the  external  is  the  broader,] 
more  prominent^  and  prolonged  farther  upwards  upon  the  front  of  the  out 
condyle.     The  intercoudyloid  notch  lodges  tlic  crucial  lij^'aments ;  it  is  bounded 
laterally  by  the  opposed  surfaces  of  the  two  condyles,  and  iu  fi-ont  by  the  lower 
end  of  the  shaft. 

Outer  Condyle.  The  outer  mrface  of  tho  external  condyle  presents,  a  little  behind 
its  centre,  an  eminence,  ^Ae  onter  tuherosity;  it  is  less  prominent  than  the  inner 
tuberosity,  and  gives  attachment  to  the  external  lateral  ligament  of  the  knee. 
Tmijiediutely  beneath  it  is  a  grtxjve  which  commences  at  a  dcpreasion  a  little  behiud 
the  centre  of  the  lower  border  of  this  surface :  the  depression  is  for  the  tendon  of 
origin  of  the  Poplitcus  muscle;  the  groove  in  which  this  tendon  is  ctmtained  is 
smooth,  covered  with  cartilage  in  the  recent  state,  and  runs  upwards  and  back- 
wards to  the  posterior  extremity  of  the  condyle.  The  innnr  mr/ore  of  the  outer 
condyle  forms  one  of  tho  lateral  boimdaries  of  the  intoreondyloid  notch,  and 
gives  attachment,  by  its  posterior  part,  to  the  anterior  crucial  ligament.  The 
ijift'Tior  surfnce  is  convex,  smooth,  and  broader  than  tliat  of  tho  internal  condyle. 
The  posterior  cxtrertdty  is  convex  and  smooth:  just  above  the  articular  surface 
is  a  deprcaaion,  for  the  tendon  of  the  outer  head  of  the  Gnstrocncmins. 

hvier  dmdyk.  Tho  inner  surface  of  the  inner  condyle  j^rcscnts  a  convex 
eminence,  the  imwr  tuberosUy,  rough  for  the  attachment  of  the  internal  lateral 
ligament.  Above  this  tuberosity,  at  the  termination  of  the  inner  bifurcation  of  tho 
linea  aspcra,  is  a  tubercle,  for  the  insertion  of  tho  tendon  of  the  Adductor  magnus ; 
and  behind  and  l>eneath  the  tubercle  a  depression,  for  the  tendon  of  the  inner  head 
of  the  G.astrocnemiu3.  The  otUer  side  of  the  inner  condyle  forms  one  of  the  lateral 
boundaries  of  the  intcrcondyloid  notch,  and  gives  attachment,  by  its  anterior  part, 
to  tho  posterior  crucial  ligament.  Its  inferior  or  artitmhr  surfncK  is  convex,  and 
presents  a  less  extensive  surface  than  the  external  condyle. 

Stmrtitre.  The  shaft  of  the  femur  is 
a  cylinder  of  compact  tissue  hollowed 
by  a  large  medullary  canal.  The  cylin- 
der is  of  great  thickness  and  density  in 
the  middle  third  of  the  shaft,  wln?re  the 
hone  is  narrowest,  and  the  me<lullary 
canal  well  formed ;  but  above  and  below 
this,  the  cylinder  gradually  becomes 
thinner,  owmg  to  a  separation  of  the 
layers  of  the  bone  into  cancclli.  which 
project  into  the  medullary  canal,  and 
finally  obliterate  it.  so  that  the  upj>or  and 
lower  ends  of  the  shaft,  and  the  articular 
extremities  more  especially,  consist  of 
oancellated  tissue  invested  by  a  thin 
compact  layer. 

The  arrangement  of  the  cancelli  iu  tho 
ends  of  the  femur  is  remarkable.     In  tho 
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nppcr  end  (fig.  1 05),  they  run  in  parallel  columiw  a  a  from  tlie  summit  of  the  hciid 
to  the  thick  under  wall  of  the  neck,  while  a  scries  of  transverse  tibrcs  b  h  dccua- 
sales  the  parallel  columns,  and  connects  them  to  the  thin  upper  wall  of  the  neck. 
Another  series  of  plates  c  c  springs  from  the  whole  interior  of  the  cylinder  above 
the  lesser  trochanter ;  passing  upwards,  they  converge  to  form  a  series  of  arches 
beneath  the  upper  wall  of  the  neck,  near  its  junction  with  the  great  trochanter. 
This  structure  is  admirably  adapted  to  sustain,  with  the  greatest  mechanical 
advantage,  concussion  or  weight  traDsmitted  from  abtwe,  and  serves  an  important 
office  in  strengthening  a  part  especially  liahle  to  fracture. 

la  the  lower  end,  the  cancelli  sjiring  on  all  sides  from  the  inner  surface  of  the 
cylinder,  and  descend  in  a  perpendicular  direction  to  the  artirular  surfa«v,  the 
cancelli  being  strongest,  ana  having  a  more  decided  perpendicular  course,  above 
the  condyles. 

Arlirnlatiow.     With  three  bones:  the  oa  innominatum,  tibia,  and  patella. 

DeveUyyia^nt      (fig.      10«).       The       „.,..„        ,  .    ,^      .  **.*.« 

-  ■   'j        1      ^j   t      ..     '       ^  Fitf.  lOti.— Plan  of  the  Development  of  the  Femur, 

femur  13  developed  byjiw  centres;         *  BvSCentrMT 

one  for  the  shaffc,  one  for  each  ex- 
tremity, and  one  for  each  trochanter. 

Of  all  the  long  bones,  it  is  the  first  , .  ,^  , .  ^to- 

to  show  traces  of  ossification :  this 
first   commences   in    the    shaft,   at 

about  the  fifth  week  of  fcotal  life,  

the   centres  of   osditication   in   the  W^i>   ^i^'^"-^* f'- 

epiphyses  appearing  in  the  follow-  wHyi*  A»»**y»-'^"*/.' 

ing  order:  First,  in  the  lower  end 
of  the  bone,  at  the  ninth  month  of 
foetal  lile;  from  this  the  condyles 
and  tuberosities  arc  formwl;  in  the 
head,  at  the  end  of  the  first  year 
after  birth ;  in  the  great  trochanter, 
during  the 'fourth  yiwir;  and  in  the 
leaser  trochanter,  between  the  thir- 
teenth and  fourteenth.  The  order 
in  which  the  cpiphj'ses  are  joined 
to  the  shaft,  is  the  direct  reverse 
of  their  appearance ;  their  junction 
does  not  commence  until  after 
puberty,  the  lesser  trochanter  being 
first  joined,  then  the  greater,  then 
the  head,  and,  lastly,  the  inferior 

Ktremity,  the  first  in  which  ossi-        ^* ^   -  , 

£cution    commencefl,    which   is    not  ^^"^^u-^^  KxtrfU^*^^ 

onitetl  until  the  twentieth  year. 

Atttvikmrnt  nf  MhscUs,  To  the  great  trochanter:  the  Gluteus  mcdiiis,  Glutens 
minimus,  Pyriformis,  Obturator  intcmus,  Obturator  externus,  Gemellus  superior, 
Gemellus  inferior,  and  Qiiadratus  femoris.  To  the  lessor  trochanter :  the  Peoas 
magnus,  and  the  lliacus  below  it.  To  the  shat^:  its  posterior  surface;  the  Vastus 
ext«mns,  Gluteus  maximiis,  short  head  of  the  Biceps,  Va.stu3  intcrnus,  Adductor 
magntis,  Pectineus,  Adductor  brevis,  and  Adductor  longus;  to  ita  anterior  surface; 
the  Crurous,  and  Subcrureus.  To  the  condyles:  the  Gastrocnemius,  Plantaris, 
and  Poplitcus, 
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The  Leg  consists  of  three  bones:  the  Patella,  a  large  sesamoid  bono,  placed  ia 
front  of  the  knee;  the  Tibia,  and  Fibula. 
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Thk  Patella.    (Figs.  107  and  108.) 

The  Patella  ia  a  small,  flat,  triangular  bone,  situated  at  the  anterior  part  of  tl 
kuoe-joint.    It  resembles  lUo  sesamui*!  bones,  from  Iwing  developed  in  the  tendo 
of  tbo  Quadriceps  exteuwjr,  and  in  its  structure,  being  composed  throughout  c 
dense  cancellous  tissue ;  but  it  is  generally  regarded  as  analogoiis  to  the  olecranoi 
process  of  the  ulna,  which  occasionally'  exists  as  u  separate  i»ieec,  connected  to  thi 
shaft  of  the  bone  by  a  contiimiition  of  the  tendon  of  the  Triceps  muscle.'    Il 
serves  to  protect  the  front  of  the  joint,  and  incroastjs  the  leverage  of  the  Ccmimon 
extensor  by  making  it  act  at  a  greater  iingle.     It  presents  un  anterior  and  poaierior 
Burfucc,  three  borders,  a  boi^e,  and  an  apex. 

The  anterior  surface  is  convex,  perforated  by  small  apertures,  for  the  passage 
of  nutrient  vessels,  and  marked  by  nnmerons  roiigh 
longitudinal  strife.  This  surface  is  covered,  in  the 
recent  state,  by  an  expansiun  from  the  tendon  of  the 
Quadriceps  extensor,  separated  from  the  iulogument 
by  a  bursa,  and  gives  attjiuhmeut  below  to  the  liga- 
raentum  patellaa.  The  jtosi^rior  aur/oee  presents  a 
smooth,  oval-sliapcd,  articular  surface,  covered  wit& 
cartilage  In  the  recent  state,  and  divided  into  two  facets 
by  a  vertical  ridpe.  which  descends  from  the  KU()erii>r 
towanls  the  inierior  anglo  of  the  Ijoue.  The  ridgo 
corresponds  to  the  groove  on  the  trochlear  surface  of 
the  femur,  and  the  two  facets  to  the  articular  surfaces  of 
the  tw'u  condyles ;  the  outer  facet,  for  articulation  with 
the  outer  condyle,  being  the  broader  and  deeper,  serves 
to  indicate  the  leg  to  which  the  boue  belongs.  Below 
the  articular  surface  is  a  rough,  convex,  non-articular 
depression,  the  lower  half  of  which  gives  attachment  to 
the  ligamentum  patollu3 ;  the  upper  half  being  separated 
fmm  the  head  of  the  tibia  by  ]ulipi»si?  tissue. 

Its  Bii}if.rior  and  lateral  bordfr/i  give  attachment  to 

the  tendon  of  the  Quadriceps  extensor;  the  siij^Ttor 

border,  to  that  portion  of  the  tentlon  which  is  derived 

from  the  Rectus  and  Crureus  musoles;  and  the  iateral 

hortlers,  to  the  portion  derived  from  the  external  and 

internal  Vasti  muscles. 

The  bQ*«  or  ajpertor  hortler  is  thick,  directed  upwarils,  and  cut  obliquely  at 

the  expense  of  its  outer  surlace;  it  recc^ivcs  the  attachment,  as  already  mentioned, 

of  part  of  the  Quadriceps  extensor  ttmdon. 

The  ap^x  is  pointed,  and  gives  attachment  to  the  ligamentum  patellie, 
Stmcturc.    It  consists  of  dense  cancellous  tissue,  covered  by  a  thin  compact 
lamina. 

Vtn'elopmmi.  By  a  single  centre^  which  makes  its  appearance,  according  to 
Bechml,  about  the  third  year.  In  two  instances,  1  Imve  »iM.'n  this  Iwrne  eartilugiuous 
throughout,  at  a  much  later  period  (six  years).  More  rarely,  the  bone  is  developed" 
by  two  centres,  placed  side  by  side. 

Arttculatt'ons,     With  the  two  condyles  of  the  femur. 

Attachment  of  Muscles,  The  Rectus,  Crureus,  Vastus  intemus,  and  Vastus 
exlernus.  These  muscles,  joined  at  their  insertion,  constitute  the  Quadriceps  ex- 
tensor cruris. 

>  Professor  Owen  slates,  thftt.  "in  certain  bats,  there  is  a,  dcTclotvment  of  &  settamoiJ 
bono  ID  the  bicfps  bracbii,  which  is  the  true  homotjpf  of  the  patdia  in  tlic  lep,"  n'pnnling  ihe 
oltrranoD  to  be  homoloirotM,  not  with  the  putcUa,  but  with  on  eiteni*ioD  of  the  m»por  end  of 
the  fibula  ntiove  the  kve^joiDt,  which  ia  met  with  in  ftonm  ODimals.  ("  On  the  Nfttare  of  Limbs," 
rp.  la.  -1.1 
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The  Tibia. 

The  Tibia  (so  named  from  its 
resemblance  to  a  flute  or  pipe)  is 
Bitnated  at  the  front  ana  inner 
side  of  the  leg,  and,  excepting  the 
femur,  is  the  longest  and  largest 
bone  in  the  skeleton.  It  is  pris- 
inoid  in  form,  expanded  above, 
where  it  entera  into  formation 
with  the  knee-joint,  more  slightly 
enlarged  below.  In  the  male,  i^ 
Ldirection  h  vertical,  and  parallel 
^irith  the  bone  of  the  opposite  iiide ; 
but  in  the  female  it  haa  a  elight 
oblique  direction  downwariiwand 
outwards,  to  compeniate  for  the 
oblique  direction  of  the  femur 
inwards.  It  presenbt  for  exami- 
nation a  shaft  and  two  extremi- 
ties. 

The  Uppi^r  Extremittj  or  he«d 
ia-lar/fe  and  expanded  on  each 
side  into  two  lateral  eniinenoes, 
the  tuberosities.  Superiorly,, 
the  tuberosities  present  two 
smooth  concave  surfaces,  which 
articulate  with  the  condyles  of 
the  femur;  the  internal  articular 
surface  is  longer  than  the  ex- 
ternal, oval  from  bttfore  back- 
rirards,  to  articulate  with  the 
^internal  condyle;  the  external 
one  being  broader,  fliitter,  and 
more  circular,  to  artirulatc  with 
the  external  condyle.  Between 
the  two  articular  surfaces,  and 
nciirer  the  posterior  than  the 
Qterior  a^tpect  of  the  bone,  is  an 
r^fminence,  the  spinous  procet-s of 
iho  tibia,  surmounted  by  a  pro. 
minent  tubercle  on  each  side, 
which  give  attachment  to  the 
extremities  of  the  somilimar 
Bbn.»-«.^rtilages ;  and  in  front  and 
behind  the  spiimus  jinxx.'SH,  a 
rough  depreswion  for  the  attituh- 
ment  of  the  anterior  and  poste- 
rior crucial  lijrameuta  and  the 
semilunar  cartilages.  Anteriorly 
the  tuberosities^  are  continuous 
^rith  one  another,  presenting  a 
large  and  somewhat  flattened 
trlanjrular  surface,  brf)ad  above, 
and  perforated  by  largo  vascular 
foramina;  narrow  below,  where 
_  it   terminates    in    a   prominent 
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oblong  elevation  of  large  size,  tbe  tvibercle  of  the  tibia;  the  lower  lialf  of  this 
tubercle  is  rough,  for  the  attauhment  of  the  ligamentum  putellsD  j  the  upper  half 
is  a  smooth  facet  corresponding,  in  the  recent  state,  with  a  bursa  which  scparatea 
the  ligament  from  t!ie  buue.  Posteriorly,  the  tuberosities  are  separated  from 
each  other  by  a  Bhallow  depression,  the  popliteal  notch,  which  gives  uttach- 
meuc  to  the  posterior  crucial  ligament.  The  posterior  surface  of  the  inner 
tuberosity  presents  a  deep  transverse  groove,  for  the  insertion  of  the  tendon  of 
the  Semi-membranosus ;  and  the  posterior  surfiice  of  the  outer  one,  a  flat  articular 
facet,  nearly  circular  in  form,  directed  downwards,  backwai-ds,  and  outwards,  for 
articulation  with  the  fibula.  The  lateral  surfaces  are  convex  and  rough;  the 
internal  one,  the  most  prominent,  gives  attachment  to  the  internal  lateral 
ligament. 

The  Shaft  of  the  tibia  is  of  a  triangular  prismoid  form,  broad  above,  gradmilly 
decreasing  in  size  to  the  commeacemeDt  of  its  lower  fourth,  its  most  slender  paii; 
where  fracture  most  frequently  occurs,  ami  then  enlarging  again  towards  its  lower 
extremity.     It  prcjiouta  fur  examination  thn^c  .«iurfaces  and  three  borders. 

The  anterior  bonkr,  the  moat  prominent  of  the  three,  is  called  the  cre^t  of  the 
tibia,  or,  in  pi:>pular  language,  the  shin;  it  commences  above  at  the  tubercle,  and 
terminates  below  at  the  anterior  nmrgiu  of  the  iuuer  malleolus.  This  border  is 
very  prominent  in  the  upper  two-thii-ds  of  its  extent,  smooth  and  rounded  below. 
It  presents  a  very  llexuous  course,  being  curved  outwards  above,  and  inwards 
below  ;  it  gives  attachment  to  the  deep  fiwciii  of  the  leg. 

The  internal  border  is  smooth  and  rounded  above  and  below,  but  more  promi- 
nent in  the  centre;  it  commences  at  the  back  part  of  the  inner  tuberosity,  and 
terminates  at  Iho  posterior  border  of  the  intenial  malleolus ;  its  upper  third  gives 
attachment  to  the  internal  lateral  ligament  of  the  knee,  and  to  some  fibres  of  the 
Fopliteus  muscle ;  itji  middle  third,  to  some  Hbres  of  the  Soleus  and  Flexor  longua 
digitorum  muscles. 

The  external  Itorthfr  is  thin  and  prominent,  especially  its  central  part^  and  gives 
attachment  to  the  interosseous  membrane ;  it  commences  above  in  front  of  the 
fibular  articular  facet,  and  bifurcates  below,  to  form  the  boundaries  of  a  triangular 
rough  surface,  for  the  attachment  of  the  interosseous  ligament,  oouueotiug  the 
tibia  and  fibula. 

The  internal  surface  is  smooth,  convex,  and  broader  above  than  below;  its 
uppur  third,  directed  tbrwards  and  inwanls,  is  covered  by  the  aponeurosis  derived 
from  the  tendon  of  the  Sartorius,  and  by  the  tendons  of  the  Gracilis  and  Semi- 
tend  inosus,  all  of  whicli  are  in.ser£ed  nearly  us  lar  forwards  as  the  anterior 
border;  iu  the  rest  of  its  extent  ib  is  subcutaneous. 

The  external  surfaee  is  narrower  than  the  internal;  its  upper  two-thirds  present 
a  shallow  groove  for  the  attachment  of  the  Tibialis  anticus  muscle;  its  lower  third 
is  siuootb,  convex,  curves  gradually  forwards  to  the  anterior  part  of  the  bone, 
and  is  covered  from  within  outwards  by  the  tondous  of  the  Ibllowiug  muscles: 
Tibialis  aaticus,  Extensor  proprius  pollicis,  Extensor  longus  digitorum,  Peroneua 
ter1iu.s. 

The  poaterior  eurfaee  (fig.  110)  presents  at  its  upper  part  a  prominent  ridge, 
the  oblique  line  of  the  tibia,  which  extends  from  the  back  part  of  tlie  articular  facet 
for  the  fibula,  obliquely  rlown wards,  to  the  internal  border,  at  the  junction  of  its 
Upjwr  an<l  inid<Ue  thirds.  It  marks  the  limit  for  the  insertion  of  the  Popliteus 
muscle,  and  serves  for  the  attachment  of  the  popliteal  fascia,  and  part  of  the 
Soleus,  Flexor  longus  digitorum,  and  Tibialis  posticus  muscles ;  the  triangular 
c*iucave  surface,  alxive,  and  to  the  inner  side  ot*  this  line,  gives  attachment  to 
the  Popliteua  muscle.  The  middle  third  of  the  posterior  surface  is  divided  by  a 
vertical  ridge  into  two  lateral  halves;  the  ridge  is  well  marked  at  its  commence- 
ment at  the  oblique  line,  but  becomes  gradually  indistinct  l>elow;  the  inner  and 
broadest  half  gives  attachment  to  the  Flexor  longus  digitorum,  the  outer  and 
narrowest,  to  part  of  the  Tibialis  posticus.  The  remaining  part  of  the  bone  is 
covered  by  the  Tibialis  posticus,  Flexor  longus  digitoruni  and  Flexor  longus 


TIBIA. 


16T 


poilicis  muscles.  Immediately 
uelt-»w  the  oblique  line  id  tlio 
medullary  foramen,  wliich  is  di- 
Xectcvl  obliquely  downwards. 

The  Lower  Kciremiiy,  muoli 
BBOftUer  Uua  the  upper,  is  some- 
vhat  quiulrilAtenit  in  form,  and 
prolongwl  downwards  on  its  in- 
ner side,  into  a  strong  process, 
tlie  internal  malleouLs.  The 
ir^erior  surface  of  tho  bono 
presents  a  quadrilateral  smooth 
surface,  for  urlieulatiou  with  the 
adtrn^alus;  narrow  internally, 
where  it  becomes  continuouawith 
the  articular  surface  of  the  inner 
taalleo1u!>  broader  externally, 
and  traversed  from  Ixjfore  back- 
wanU  by  a  slight  elevation,  ee- 
imrating  two  lateral  depressions. 
The  aiUtfri^r  surface  ia  smooth 
an<l  rounde<l  above,  and  covered 
by  the  tendons  of  the  Extensor 
moscles  of  the  toes;  its  lower 
margin  presents  a  rough  trans- 
verse depression,  for  the  attach- 
ment of  the  anterior  ligament  of 
the  aukle-joiut.  Tlic  j^osterior 
surface  presents  a  superficial 
groove  directed  obliquely  down- 
wanLi  and  inwards,  continuous 
with  a  similar  groove  on  the  pos- 
terior extroniitv  of  the  astragalus ; 
it  serves  for  tTie  passage  of  tho 
tendon  of  the  Flexor  longus  poili- 
cis* The  rxternnl  surface  preseuta 
a  IriangxUar  rough  depression, 
the  lower  part  of  whieii,  in  some 
bones,  is  smooth,  and  covered 
with  cartiUge  in  the  recent  state, 
and  articulates  with  the  fibula; 
the  remaining  part  is  rough  ior 
tho  attachment  of  the  inferior 
iatemssoous  ligament,  which 
coniiotu  it  with  the  fibula. 
This  surface  is  bov\nded  by  two 
prominent  ridges,  continuous 
above  with  tlio  interosseous 
ridge;  they  allbrd  attachment 
to  the  anterior  and  posterior 
tihio-tihular  ligaments.  The 
irUenvtl  surface  is  prolonged 
downwards  to  form  a  strong  j)y- 
ramidal-sha]>ed  process,  flattened 
from  without  inwards,  the  inner 
malleolus;  its  inner  surfac;  is 
coovex  and  subcutaneous.    Its 


Fig.  110.— Doiwg  of  Uie  Right  Ug.    PoetorfoT  SarCaoe. 
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Fig.  in.— Plan  of  tlie  Df-relopmeot  of  tbe  Tibia. 
Bjr  3  CoutniB. 
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oxitet  surface^  fimooth  and  slightly  concave,  deepens  tKe  articular  Burfaec  for  the 
u^tniguliuj.  Its  tmUrior  lonier  is  rough,  for  the  attachment  of  ligameDtous  fibres. 
Its  posterior  bortitr  presents  a  broad  and  deep  groove,  directed  obliquely  down- 
wards and  iuwardg;  it  is  occasionally  double,  and  transmits  the  tendons  of  lb« 
Tibialis  posticus  and  Flexor  longusdigitonim  muHclcs.  Its  stimmit  is  niaiked  by 
a  rough  depression  behind,  for  the  attachment  of  the  internal  lateral  ligament  of 
the  a^lc-joint 

Struciiirr.     Like  that  of  the  other  long  boues. 

Vrvehjmicnt.    By  three  centres  (fig.  111):  one  for  the  shaft,  and  one  for  each 
extremity.   Ossification  commences  in  the  centre  of  tlie  shaft  about  the  same  time 

as  in  the  femnr,  the  fifth  week,  and 
gradually  extends  towards  either  ex- 
tremity. The  centre  for  the  upper 
epiphysis  appears  nt  birth :  it  is  flat- 
tened in  form,  and  has  a-  thin  tongue- 
shaped  process  in  i'ront,  whiuli  tbnns 
the  tnbcrclc.  That  for  the  lower 
e]>iphvsis  appears  in  the  sct:ond  year. 
The  lower  epiphysis  joins  the  shaft 
at  alwut  the  twentieth  year,  and  the 
upper  one  about  the  twenty-fifth 
year.  Two  additional  centres  occa- 
sionally exist,  one  for  the  tongue- 
shaped  process  of  the  upper  einphysis, 
tlie  tubercle,  and  one  for  the  inner 
malleolus. 

Articuhdom,     With   three    bones ; 
the  femurj  fibula,  and  astragalus. 

A Uw:h vieiU  of  Muscles.  To  the 
inner  tuberosity,  the  Semi-membra- 
nosus.  To  the  outer  tuberosity,  the 
Tibialis  anticus  and  Extensor  longus 
digitorum.  To  the  sliaft;  'Ms  inn?mal 
surface,  the  Sartorius,  (Jracilis.  and 
Semi-tcndinosus:  to  its  external  sur- 
face, the  Tibialis  anticns :  to  its  p<M. 
terior  surface,  the  Popliteus,  Solcus, 
Flexor  longus  digitorum,  and  Tibialis  posticus:  to  the  tubercle,  the  ligameuinm 
patelhc. 

The  Fibula. 

The  Fibula  is  situated  at  the  outer  side  of  the  leg.  It  is  the  smaller  of  the 
two  bones,  and,  in  proportion  to  its  length,  the  most  .^lender  of  all  the  long  bones ; 
it  is  placed  nearly  parallel  with  the  tibia,  its  upper  extremity  is  jitnull,  placed 
below  the  lev<d  of  the  knee-joint,  and  excluded  from  its  iormntiou;  but  the 
lower  extremity  inclines  a  little  forwards,  so  :is  to  be  on  a  plane  anterior  to  that 
of  the  upper  eml,  projects  below  the  tibia,  and  forms  the  outer  ankle.  It  presents 
for  cxninination  a  shaft  and  two  extremities. 

Tlie  Upper  Extrtviity  or  Hets^l  is  of  an  irregular  rounded  form,  presenting, 
above,  a  flattened  articular  facet,  directed  upwarils  and  inwards,  for  articulation 
with  a  corresponding  facet  on  the  external  tuberositv  of  the  libia.  On  the  outer 
side  is  a  thick  and  rough  prominence,  continued  behind  into  a  pointed  eminence, 
the  Ptyloiil  process,  which  projects  upwards  from  the  posterior  piirt  nf  the  head. 
The  prominence  above  mentioned  gives  attachment  to  the  tendon  of  the  Biceps 
muscle,  and  to  the  long  external  lateral  ligament  of  the  knee,  the  ligament  dividing 
this  tendon  into  two  jmrts.  The  summit  of  the  styloid  process  gives  nttaehment 
to  the  short  external  lateral  ligament.    The  remaining  part  of  the  circumfercnco 
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of  iho  head  is  rough,  for  the  attachroont,  in  front,  of  the  anterior  superior  tibio- 
fibulur  ligameDt,  ami  the  upper  and  anlt^rior  part  of  the  Poroneus  longus;  and 
■behind,  to  the  postt-rior  snju^nor  tibio-fibular  ligament,  and  the  upper  fibres  of  the 
router  head  of  the  Saluus  mu^kile. 

The  Lower  Ertremittf  or ,  eoctenial  malUolua  is  of  a  pvramidal  form,  some- 
what flattened  from  without  inwards,  aud  is  longer,  and  descends  lower,  than 
the  internal  malleolus.  Its  external  surface  is  convex,  subcutaneous,  iind  eon- 
tinuous  with  a  triangular  surface,  also  subcutaneous,  on  the  outer  side  of  the  sbaf^. 
The  inUmal  surface  presenla  in  front  a  smooth  triangular  facet,  broader  above 
ihan  below,  convex  from  above  downwards,  which  articulates  with  a  carrcsp*3mi. 
ing  surface  on  the  outer  side  of  the  astragalus.  Behind  and  beneath  the  articular 
surface  is  a  rough  depression,  which  gives  attachment  to  the  posterior  fasciculus  of 
the  external  lateral  ligament  of  tbe  ankle.  The  anterior  bord^  is  thick  and  rough, 
and  marked  below  by  a  depression  for  the  attachment  of  the  anterior  fasciculus  of 
Lthe  external  lateral  ligament.  The  posterior  boriler  is  broad  and  marked  by  a 
"shallow  groove,  for  the  passage  of  the  tendons  of  the  Peroneus  longus  and  Peront!U8 
brcvis  muscles.  Its  summit  is  rounded,  and  gives  attachment  to  the  middle  fasci- 
culus of  the  external  lateral  ligament 

The  Shaft  presents  three  surfaces,  and  three  borders.  The  anterior  border  com- 
mences above  in  front  of  the  head,  runs  vertically  downwards  to  a  little  Iwlow  the 
middle  of  the  bone,  ami  t)it^n,  curving  a  little  outwards,  bifurcates  bcluw  into  two 
lines,  which  bound  the  triangular  subcutaneous  surl'aco  immediately  above  the 
outer  side  of  the  cxt>.'rnal  malleolus.  It  gives  attachment  to  an  intermuscular 
septum,  which  separates  the  muscles  on  the  anterior  surface  from  those  on  the 
external. 

The  internal  bonier  or  interosseous  ridffe  is  situated  close  to  the  inner  side  of 
the  preceding;  it  runs  nearly  parallel  with  it  in  the  upper  third  of  its  extent,  but 
diverg&j  from  it  s*>  as  to  include  a  broader  space  in  the  lower  two-thirds.  It 
C0Himeui:es  above  just  beneath  the  head  of  the  bone — sometimes  it  is  tpnte  Indistinct 
for  about  an  inch  below  the  head — and  terminates  below  at  the  a|)ex  of  a  rough 
triangular  surface  immediately  above  the  articular  faL-ct  of  the  external  malleolus. 
It  serves  for  the  attachment  of  the  interosseous  membrane,  and  s<;pi»rates  the 
extea^r  muscles  in  front,  from  the  flexor  muscles  behind.  The  p.irtion  of  bone 
included  between  the  anterior  an<l  interosseous  lines  forms  the  anlorii-ir  surface. 

The  posterior  border  id  sharp  and  prominent ;  it  commences  above  at  the  base 
of  the  styloid  process,  and  terminates  below  in  the  posterior  border  of  the  outer 
malleolus.  It  in  directed  outwards  above,  backwards  in  the  midille  of  its  course, 
backwards  and  a  little  inwards  below,  and  gives  attachment  to  an  aponeurosis 
which  separates  the  muscles  on  the  outer  Irom  those  on  the  inner  surface  of  the 
shatV  The  portion  of  bone  includeil  between  this  line  and  the  interosseous  ridge 
forma  the  internal  surface.  Its  upper  three- fourths  are  subdivided  into  two  parts, 
an  anterior  and  a  pa-^terior,  by  a  very  prominent  ridge,  the  oblique  fine  of  the  fibula, 
irhieh  commences  above  at  the  inner  side  of  the  head,  and  terminates  by  being 
conrinuoiig  with  the  interos-seous  ridge  at  the  lower  fourth  of  the  bone.  It  attaches 
an  aponeurosis  which  separates  tlie  Tibialis  posticus  from  the  Soleus  alK>ve,  and 
the  Flexor  longus-pollic'is  below.  This  ridge  sometimes  ceases  just  before  ap- 
pro.iching  the  interosae<ju3  ri<lge. 

The  anterior  surface  is  the  interval  between  the  anterior  and  interosseous  lines. 
It  is  extremely  narrow  and  flat  in  the  upper  third  of  irs  extent,  broader  and  grooved 
longitudinally  in  its  lower  third ;  it  serves  for  the  attachment  of  tlirce  muscle?,  the 
Extens4jr  longus  dij.ntorum.  Peroneustertius,  and  Kxtcnsor  longus  pollieia. 

Tlie  fxtenuil  surftue,  much  broader  than  the  preceding,  is  directed  outwards  iu 
the  upper  two-thirds  of  its  course,  backwards  in  the  lower  third,  where  it  is  eon 
tinuous  with  the  posterior  border  of  the  cxiurnid  malleolus.     This  surface  is  cotn- 
pletely  occupied  liy  the  Peroncus  longus  and  Pcroncus  brevls  muscles. 

The  iTxt^rnal  surface  is  the  interval  between  the  interosseous  ridge  and  the 
posterior  border,  and  occupies  nearly  two-thirds  of  the  cireuinierence  of  the  bcme. 
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112. — P1.in  or  the  Dervlopnient  of 
Uie  Flbolx     By  3  Centrus. 


Its  Upper  throe-fourths  are  divided  into  an  anterior  and  a  posterior  portion  by  a 
very  prominent  ridge  already  lueutiuuod,  the  oblique  liue  of  the  fibula.  The 
anterior  poriion  is  directed  inwards,  and  is  grooved  for  the  attachment  of  the 
Til>i;ilis  posticus  muscle.  The  posterior  portion  is  eontiuuoua  IxjIow  with  the 
rough  triangular  surface  above  the  articular  facet  of  the  outer  mulleulus :  it  is 
directed  backwards  above,  backwards  and  inwards  at  its  middle,  directly  inwards 
below.  Its  upj>er  fourth  is  rough,  for  the  attachment  of  the  Soleus  muscle :  its 
lower  part  pruscuta  a  triangular  rougb  surface,  connected  to  the  tibia  by  a  strong 
interosseous  ligament,  and  between  these  two  points  the  entire  surface  is  covered 
by  tlie  filires  of  origin  of  the  Flexor  longus  poUicis  muscle.  At  about  the  middle 
uf  this  surface  is  the  nutritious  foramen,  which  is  directed  downwards. 
In  order  to  distinguish  the  side  to  which  the  bone  belongs,  hold  it  with  the 

lower  extremity  downwards,  and  the  broad 
groove  for  the  Peronei  tendons  backwards,  to- 
wai^B  the  holder,  the  triangular  subcutaneous 
Borface  will  then  be  directed  to  the  side  to  which 
the  bone  belongs. 

ArtCcithtiom.  With  two  bones:  the  tibiii  and 
astragalus. 

DevchjmwnL  15y  three  centres  (fig.  112): 
one  for  the  shaft,  and  one  for  each  e.xtremity. 
Ossification  commences  in  the  shaft  about  the 
sixth  week  of  fortal  life,  a  little  later  than  in 
the  tibia,  and  extends  gradually  towards  the 
extremities.  At  birth  bijth  ends  arccartilaginous. 
Ossification  commences  in  the  lower  end  in  the 
second  year,  and  in  the  upper  one  about  the 
fourth  year.  The  lower  epiphysis,  the  first  in 
which  ossification  commences,  becomes  united 
to  the  shaft  about  the  twentieth  year,  con- 
trary to  the  law  which  appears  to  prevail  with 
regard  to  the  junction  of  the  epiphysis  with  the 
shaft ;  the  upper  one  is  joined  about  the  twenty- 
fifth  year. 

AUachineiit  of  Mvsckf.  To  the  head;  the 
Biceps,  Soleus,  and  l*eroneu8  longus.  To  the 
shaft,  its  anterior  surface;  the  Extensor  longus 
digitorum.  Poronens  tcrtius,  and  Extensor  Ion- 
pus  pollicis:  to  the  internal  surface;  the  Soleus, 
Tibialis  posticus,  and  I'lexor  lougus  pollicis:  U> 
the  external  surface ;  the  Peroneus  longus  and  brevis. 


i*i*Mifai3C^jf* 


TIIK    FOOT. 

The  Fixjt  (figs,  lis  and  lllj  is  the  terminal  pnrt  of  the  inferior  extremity;  it 
serves  to  sui>purt  the  body  iu  tlie  erect  posture,  and  is  an  im|H)rtant  instrument  of 
locomotion.     It  consista  of  three  divisions :  the  Tarsus,  Metatarsus,  and  Phalanges. 

Tuis  Tarsus. 

Tlie  bones  of  the  Tarsus  are  seven  in  numlxir;  vii:.,  the  calcaneum  or  os  calcis, 
astragalus,  cuboid,  scaphoid,  internal,  middle,  and  external  cuneiform  bones. 


The  Calcakecm. 

The  Calcaneum  or  Os  Calcis  is  the  largest  and  strongest  of  the  tarsal  bones. 
It  is  irregularly  cuboidal  ia  form,  aod  situated  at  the  luwcr  and  back  part  of  the 
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ffX)t,  serving  to  transmit  the  weight  of  the  body  to  the  gronntl,  nnd  forming  a 
strong  lever  for  the  muscles  of  the  cfllf.  It  presents  for  examinaiiou  six  surfaces; 
superior,  inferior,  external,  internal,  anterior,  and  posterior. 

The  superior  surface  is  formed  behind,  of  the  upper  aspect  of  that  part  of  the 
03  caloifi  which  projects  backwards  to  form  the  heel.  It  varies  in  length  in 
different  indiiinduals;  is  convex  from  side  to  side,  concave  from  before  bftckwards, 
and  corresponds  above  to  a  mass  of  adipose  substance  placed  in  front  of  the  tendo 
Achillis.  In  the  middle  of  this  surlhee  are  two,  sometimes  three,  articular 
facets,  separated  by  a  broad  shallow  groove,  directed  obliquely  forwanls  and 
outwartls.  and  rough  for  the  attachment  of  the  interosseous  hgament  connecting 
the  astragalus  and  oa  calcis.  Of  these  two  articular  surfaces,  the  external  is  the 
larger,  and  situated  on  the  body  of  the  bone;  it  is  of  an  oblong  form,  wHder 
behind  than  in  front,  and  convex  from  before  backwards.  The  internal  arit'cuhr 
surface  is  supported,  on  a  projecting  process  of  boue,  called  the  l*!sser  procfss  of  the 
calcaneum  (sudtcntaculutn  tali);  it  is  of  an  oblong  form,  concave  lonmtudinally, 
and  sometimes  subdivided  into  two,  whieh  difler  in  sixc  and  shape,  ilore  ante- 
riorly is  seen  the  upper  surface  of  the  grmier  2'rocess,  marked  by  a  rough 
depression  for  the  attachment  of  numerous  ligaments,  and  tho  £xtcnsor  brevis 
digitorum  muscle. 

The  inferior  surface  is  narrow,  rough,  uneven,  wider  behind  than  in  front,  and 
convex  from  side  to  side;  it  is  bounded  posteriorly  by  two  tubercles,  se])arated 
by  a  rough  depression:  the- external,  small,  prominent,  and  rounded,  gives  attach- 
ment to  a  part  of  the  Abductor  minimi  digiti;  the  intertxal,  broader  and  lai^r, 
for  the  support  of  the  heel,  gives  attachment,  by  it.s  prominent  inner  margin,  to 
the  Abductor  poUicis,  and  in  front  to  the  Flexor  brevis  digitorum  muscles:  the 
depression  between  tho  tulwrcles  attaches  tho  Abduetor  minimi  digiti,  and  jilantJir 
fascia.  The  rough  surface  in  front  of  tho  tuljercles  gives  attachment  to  the  long 
plantar  ligament;  and  to  a  prominent  tubercle  nearer  the  anterior  part  of  the  bone, 
as  well  as  to  a  transverse  groove  in  front  of  it.  is  attached  the  short  plantar  ligament. 

The  external  surface  is  broad,  flat,  and  almost  subcutaneous ;  it  presents  near 
its  centre  a  tul>ercle,  for  the  attachment  of  tho  middle  ih.'tcicuhis  of  the  external 
lateral  ligament.  Behind  tho  tubercle  is  a  broml  smtwth  surfuce,  giving  attach- 
ment, at  its  upper  and  anterior  part,  to  the  external  astragalo-  calcanean  ligament; 
and  in  front  of  the  tubercle  a  narrow  surface  marked  by  two  oblique  grooves, 
separated  by  an  elevated  ridge:  the  srqurnor  groove  transmits  the  tendon  of  the 
Pcroncus  brevis;  the  tn/fn'or,  the  tendon  of  the  Pcroncus  longus;  tho  intervening 
ridge  gives  attachmetit  to  a  prolongation  from  the  external  annular  ligament. 

The  iiUvmal  surface  presents  a  deep  concavity,  directed  obliquely  downwards 
and  fijrwards,  for  the  transmission  of  the  j>lantar  vessels  and  nerves  and  Klexor 
tendons  into  the  solo  of  the  foot;  it  aftbrds  attachment  to  part  of  the  Flexor 
acccssorius  muscle.  This  surface  presents  an  eminence  of  l.>one,  the  lesser  process, 
which  projects  horizontally  inwards  from  its  upper  aud  fore  part.  This  process 
is  concave  above,  and  supports  the  anterior  articular  surface  of  tho  astragalus ; 
below,  it  is  convex,  and  grooved  for  the  tendon  of  the  Flexor  longus  pollicia. 
Its  free  margin  is  rough,  for  the  attachment  of  ligaments. 

Tho  anterior  surface,  of  a  somewhat  triangular  form,  is  smooth,  concavo-convex, 
and  articulates  with  the  cuboid.  It  is  surmounted,  on  its  outer  side,  by  a  rough 
prominence,  which  forms  an  importiint  guide  to  the  surgeon  in  the  performance 
of  Choimrt's  o|>cralion. 

The  jH}slerior  surface  is  rough,  prominent,  convex,  and  wider  lielow  than  nbove. 
Its  lower  part  is  rough,  for  the  attachment  of  the  tcndo  Achillis :  its  upper  part 
smooth,  coated  with  eartilage,  and  corres^)onds  to  a  bursa  whieh  separates  this 
ttiudoQ  from  tho  bono. 

Articulations.    With  two  bones :  the  astragalus  and  cuboid. 

Attachment  of  Afvsrles.  Part  of  the  Tibialis  posticus,  the  tcndo  Achillis,  Plan- 
Uris,  Abductor  poilicis,  Abductor  minimi  digiti.  Flexor  brevis  digitorum.  Flexor 
aceessorius,  aud  Extensor  brevis  digitorum. 
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The  Cuboid. 

* 

The  Cuboid  bona  U  placed  on  the  outer  side  of  tbo  foot,  in  front  of  the  oa  calcift, 
and  behind  the  fuurth  and  Hhh  metatarsal  btjues.  It  is  of  a  ]>vramidal  shape,  iu 
base  Iwing  directed  uj>wards  and  inwards,  itd  apex  downwards  an<l  outwanU. 
It  tnav'  bo  diaUnguishcd  frurn  the  other  tarsiil  bone.*,  by  the  uxisteiico  of  a  deep 
groove  on  its  under  surface,  for  the  tendon  of  the  Pcroneus  lougus  muscle.  It 
pr«Aent.s  for  exuininalion  six  surfaces;  three  articular,  and  three  non-articular: 
the  non-articular  surfaces  are  the  8U[)erior,  inferior,  and  external. 

The  sujfcrior  or  df*rsal  fur/,io\  directed  upwards  and  outwards,  is  Touj;h,  for  the 
attachment  of  iiuracroua  ligaments.  The  inferior  or  planter  surface  presents  in 
front  ft  deep  groove,  which  runs  obliquely  from  without,  forwards  and  inwards ; 
It  lodges  the  tendou  of  the  Peroneus  longus,  and  is  bounded  behind  by  a  promi- 
nent ridge,  terminating  externally  in  an  eminence,  the  tuberosity  of  the  cuboid, 
the  surface  of  which  presents  a  convex  facet,  for  articulation  with  the  sesamoid 
lM7De  of  the  tendon  contained  in  the_  groove.  The  ridge  and  surface  (.if  bone 
V'hiud  it  arc  rough,  for  the  attachment  of  the  long  and  sliort  plantar  ligaments. 
The  txh'rnal  surface,  the  smallest  and  narrowest  of  the  throe,  presents  a  deep 
notch,  formed  by  the  ©ommonceraent  of  the  peroneal  groove. 

The  articular  surfaces  are  the  posterior,  anterior,  and  internal.  The  postrrior 
sxyrface  is  smooth,  triangular,  concavo-convex,  for  articulation  with  the  anterior 
surface  of  the  os  calcis.  The  ant'-nur,  of  smaller  siz*^  but  also  irregularly  triau- 
P|palar,  is  divided  by  a  vertical  ridge  into  two  facets;  the  inner  facet,  quadrilateral 
in  form,  articulates  with  the  fourth  metatarsal  bone;  the  outer  one,  larger  and 
more  triangular,  articulates  with  the  fifth  metatarsal.  The  internal  sttr/ace  is 
broad,  rough,  irregularly  quadrilateral,  presenting  at  its  middle  and  upper  part  a 
small  oval  facet,  for  articulation  with  the  external  cuneiform  bone;  and  behind 
this,  occasionally,  a  smaller  facet,  for  articulation  with  the  scaphoid ;  it  is  rough 
in  the  rest  of  its  extent,  for  tlie  attatdmient  of  strong  interosseous  ligaments. 

To  ascertain  to  which  foot  it  belongs,  hold  the  bone  so  that  its  under  surface. 
markerl  by  the  peroneal  groove,  looks  downwards,  and  the  large  concavo-convex 
articular  surface  backwards,  towards  the  holder;  the  narrow  non-articular  surface, 
marked  by  the  commencement  of  the  peroneal  groove,  will  point  to  the  side  to 
which  the  bone  belongs. 

Arlirnlntions.  With  four  bones:  the  05  catcis,  external  oimeiform,  and  th© 
fourth  and  fiftli  metatarsal  bones;  occiisionally  with  the  scaphoid. 

Attof'-hm^nt  Of  Miisclcs,    Part  of  the  Plexor  bre\i8  polUcis. 

The  Astragalus. 

The  Astragalus  (fig.  113),  next  to  the  os  calcis,  is  the  largest  of  the  tarsal  bones. 
It  occupies  the  middle  and  upper  part  of  the  tarsus,  supporting  the  tibia  above, 
articulating  with  the  malleoli  on  cither  side,  resting  below  upon  the  os  calcis,  and 
joined  in  trout  to  the  scaphoid.  This  bone  may  easily  be  recognized  by  its  large 
rounded  head,  the  broad  articular  facet  oil  its  upjxjr  convex  surface,  and  by  the 
two  articular  facets  separatc<l  by  a  deep  groove  on  its  under  concave  surface.  It 
presents  six  surfaces  for  examination. 

The  8uperii>r  surface  presents,  behind,  a  broad  smooth  trochlear  surface,  for 
articuUtion  with  the  tibia;  it  is  broader  in  front  than  behind,  convex  from  before 
backwards,  slightly  coucAve  from  side  to  side.  In  front  of  the  trochlea  is  the 
upper  surftice  of  the  neck  of  the  astragalus^  roudi  for  the  attachment  of  liga- 
rin^'nls.  Y\iQ  inferior  surface  presents  two  articular  facets  separated  by  a  deep 
groove.  The  grooye  runs  obliiiuely  forwards  and  outwartls,  becoming  gradually 
broiulcr  and  deeper  in  front :  it  corresponds  with  a  similar  groove  upon  the  upjwr 
surface  of  the  os  calcis,  and  forms,  when  articulated  with  that  bone,  a  canal,  uUed 
up  in  the  recent  stiitc  hy  the  calcaneo-astragaloid  interosseous  ligament.  Of  the 
two  articular  facets,  the  posterior  is  the  larger,  of  an  oblong  form,  and  deeply 
concave  from  side  to  side :  the  anterior,  although  nearly  of  equal  length,  is  nar- 
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rower,  of  nn  elongated  oval  form,  convex  longitutlinally,  and  often  subdivided 
inui  two  hy  an  elevated  ridge :  of  these  the  posterior  one  articulates  with  iho  lesser 
pn>cess  of  the  oa  calcis;  the  anterior  one,  with  llie  upper  surface  of  the  calcaiieo- 
scaphoid  ligament  The  internal  »%irface  presents  at  ita  upper  part  a  pear-shaped 
articular  facet  for  the  inner  malleolus,  continuous  above  with  the  trochlear  surface; 
belovT  the  articular  surface  is  a  rough  depression,  for  the  attachment  of  the  deep 
portion  of  the  internal  lateral  ligament.  The  external  surface  presents  a  large 
triangular  facet,  cjncave  from  abuvu  downwards,  for  articulatiun  witli  the  external 
malleolus;  it  is  continuous  above  with  the  trochlear  surface,  and  in  front  of  it  is 
a  rough  depression  for  the  attachment  of  the  nutcrior  fasciculus  of  the  external 
lateral  ligament  The  arUerior  surface,  convex  and  founded,  forms  the  head  of  the 
astragalus;  it  is  smooth,  of  an  oval  form,  and  directed  obliquely  inwards  and 
downwards ;  it  is  cnutinuous  below  with  that  part  of  the  anterior  facet  on  the 
under  surface  which  rcsti  ujwn  the  calcaueo -scaphoid  ligament.  The  head  is  sur- 
rounded by  a  constricte<l  p^trtion,  the  neck  of  the  astragalus.  The  jwis'Tn'or  sur- 
face  is  narrow,  and  traversed  by  a  groove,  which  runs  obliquely  downwards  and 
inwards,  and  transmits  the  tendon  of  the  Flexor  longus  poUicis. 

To  ascertain  to  which  foot  it  belongs,  hold  the  bone  with  the  broad  articular 
surface  upwaixLs,  and  the  rounded  head  forwards;  the  lateral  triangular  articular 
surface  for  the  external  malleolus  will  then  point  to  the  side  to  which  the  bone 
belongs. 

ArticulalioM.    With  four  bones:  tibia,  fibula,  03  calcis,  and  scaphoid. 


The  Scaphoid. 


The 


Scaphoid  or  Navicular  bone,  so  called  from  its  fancied  resemblance  to  a 

It,  is  situated  at  the  inner  side  of  the  tarsus,  between  the  astragalus  behind  and 
the  tliree  cnnoiform  bones  in  front.  This  bone  may  bo  distinguished  by  its  Ixat- 
like  form,  being  concave  behind,  convex  and  subdivided  into  three  facets  in  front 

The  anterior  swfacf,  of  an  oblong  form,  is  convex  from  side  to  side,  and  sub- 
divided bv  two  rirlges  into  three  facets,  for  articulation  with  the  three  cuneiform 
bones.  The  posterior  surfure  is  oval,  concave,  broader  externally  than  internally, 
and  articulates  with  the  rounded  head  of  the  astragalus.  The  sujterior  gnr/are  is 
convex  from  side  to  side,  and  rough  for  the  attachment  of  ligaments;  the 
inferior,  somewhat  concave,  irregular,  and  also  rtnigh  for  the  attachment  of 
ligaments.  The  internal  snr/ac'i  presents  a  rounded  tubercular  eminence,  the 
tuberosity  of  the  scaphoid,  which  gives  attachment  to  part  of  the  tendon  of  the 
Tibialis  posticus.  The  fxtfnml  sur/afe  is  broad,  rough,  and  irregular,  for  the 
Attachment  of  ligamentous  fibres,  and  occasionally  presents  a  small  facet  for 
articulatiou  with  the  cuboid  Ixmc. 

To  ascertain  to  which  foot  it  belongs,  hold  the  bone  with  the  concave  articular 
surface  backwards,  and  the  broad  dorsal  surface  upwards ;  the  broa<l  external 
surface  will  point  to  the  side  to  which  the  bone  belongs, 

Artu:nlntuin.i.  With  four  bones;  astragalus  and  throe  cuneiform ;  occasionally 
also  with  the  cuboid. 

Attachment  of  Mitschi.    Part  of  the  Tibialis  posticus. 

Thk  Ccn^ifobm  Bones. 

The  Cuneiform  Bones  have  received  their  name  from  their  wedge-liko  shapo. 
They  form  with  the  cuboid  the  most  anterior  row  of  the  tarsus,  being  placed 
between  the  scaphoid  behind,  the  three  innermost  metatarsal  bones  in  front,  and 
the  cuboid  externally.  They  arc  calldi  the  fvrsi^  sfcotui,  and  tfiir'l  counting  from 
the  inner  to  the  outer  side  of  the  foot,  and,  from  their  position,  internal,  middlEf 
and  cxO^mal, 

The   InTKRXAL   ClJMiiTFOBM. 

The  Tnlemal  Cuneiform  is  the  largest  of  the  three.  It  is  situated  at  the  inner 
side  of  the  foot^  between  the  scaphoid  behind  and  the  base  of  the  finst  metatar-sal 
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ia  front.  It  may  l)e  distinguished  by  its  largo  size,  as  compared  with  the  other 
two,  and  froui  its  more  irregular  wcdgc-likc  form.  It  prcacnta  for  cxainiuation 
six  surfaces. 

The  ini^mal  8ur/tu:€  is  su1>cutaDeouB,  aud  forms  part  of  the  inner  border  of  the 
fool.  It  is  broad,  i|uadriUitcral.  and  presents  at  its  anterior  inferior  angle  a  smooth 
oval  facet,  over  which  the  teudon  of  the  Tibialis  antieus  muscle  glides ;  rough  iu 
the  rest  of  its  exteut,  for  the  attachraem  of  ligamcuts.  The  txtenuil  sur/ace  is 
concave,  presenting,  along  its  superior  and  posterior  borders,  a  narrow  surfnue  for 
articulation  with  tlie  miijdle  euncifunii  behind,  ami  stfcund  motalarsal  bone  in 
front;  in  the  rest  of  its  extent,  it  is  rough  lor  the  attachment  uf  ligaments,  and 
prominent  below,  where  it  forms  part  of  the  tuberosity.  The  anterior  surface, 
rcniform  in  shaiw,  articuUtea  with  the  metatarsal  bona  of  the  great  toe.  The 
posterior  sur/aiv  is  triangular,  concave,  aud  articulates  with  the  iDnermoet  aud 
largest  of  the  three  iacets  on  the  antei'ior  surface  of  the  seapluwd.  The  inferior 
or  jthirUar  surf  are  is  rough,  and  jiresciitrt  a  prominent  tuberosity  at  itxS  back,  part 
for  the  attachment  of  part  of  tlie  tendon  of  the  Tibialis  posticus.  It  also  gives 
attnohment  in  front  to  part  of  the  ieuilon  of  the  Tibialis  aiiticu.s.  The  sH/>frior 
surface  is  the  narrow  pointed  end  of  the  wedge,  which  is  directed  upwards  and 
outwards ;  it  is  rough  for  the  attachment  of  ligaments. 

To  ascertain  to  which  side  it  belongs,  hold  the  hone  so  that  its  gaperior  narrow 
edge  looks  upwards,  and  the  long  articuKir  surface  forwards;  the  external  surface 
marked  by  its  vertical  and  horizontal  articular  facets  will  point  to  the  side  to 
which  it  belongs. 

Articulations.  With  four  bones:  scaphoid^  middle  cuneiform,  and  first  and 
second,  metatarsal  bones. 

Atlachmait  of  Muscles.    The  Tibialis  anticus  and  Tibialis  posticus. 

The  MiPDLE  CcrKEiFonM. 

The  Middle  Cuneiform,  the  smallest  of  the  three,  is  of  very  regular  wedge- 
like  form ;  the  broad  extremity  being  placed  upwards,  the  narrow  end  downwards. 
It  is  situated  between  the  other  two  bones  of  the  same  name,  and  corresponds  to 
the  scaphoid  behind,  and  the  second  metatarsal  in  front. 

The  arderior  surface,  triangular  in  form,  and  narrower  than  the  posterior,  arti- 
culates with  the  ba.se  of  the  second  metatarsal  bone.  The  jiosterior  surface,  also 
triangular,  articulates  with  the  sujiphoid.  The  internal  surface  presents  an  articular 
facet,  running  along  the  superior  and  posterior  borders,  for  a'rticulation  with  the 
internal  cuneiform,  and  is  rough  below  for  the  attochmout  of  ligaments.  The 
exterrtal  surface  presents  posteriorly  a  smooth  facet  for  articulation  with  the 
external  cuneiform  bone.  The  superior  sttrfaa.  forms  the  base  of  the  we^go;  it 
is  <|uadrilat«ral,  broader  behind  than  in  front,  and  rough  for  the  attachment  of 
ligaments.  Tlic  inferior  surface,  pointed  and  tubercular,  is  also  rough  for  liga- 
mentuiLs  attachment. 

To  ascertain  to  which  fool  the  bone  belongs,  hold  its  superior  or  dorsal  surface 
upwards,  the  broadest  edge  being  towards  the  holder,  and  the  smooth  facet,  limited 
to  the  posttjrior  border,  will  point  to  the  side  to  which  it  belongs. 

Articuhtions.  With  four  bones:  scaphoid,  internal  aud  external  cuneiform,  and 
second  metatarsal  bone. 

Thk  Exterkal  Cuneiform. 

The  External  Cuneiform,  intermediate  in  size  between  the  two  preceding,  is  of 
a  very  reguLir  wedge-like  form,  the  broad  extremity  being  placed  upward.s,  the 
narrow  end  downwards.  It  i^icupies  the  centre  of  the  front  row  of  the  tarsns 
between  the  middle  cunftiform  internally,  the  cuboid  externally,  the  scaphoid 
behind,  and  the  third  metatarsal  iu  front.     It  has  six  surfaces  for  examinalion. 

The  anlrrfor  surface^  triangular  in  form,  articulates  with  the  third  metatarsal  bone. 
The /xM^-rtor  surface  articulates  with  the  most  external  facet  of  the  scaphoid,  and 
18  rough  below  for  th^  attachment  of  ligamentous  fibres.     The  internal  surfore 
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preseDtB  two  articular  facets  separated  by  a  rough  depression  :  the  anterior  oncv 
situated  nt  the  suneritjr  angle  of  tlie  lK>ue,  articulates  with  the  outer  side  of  the 
hose  uf  the  second  metatarsal  bone  ;  the  posterior  one  skirts  the  posterior  border^ 
and  articulates  with  the  middle  cuneiform ;  the  rough  depression  between  the  two 
gives  attachment  to  an  interosseous  ligament  The  exlemal  stirfacf  also  presents 
two  articular  facets,  separated  by  a  rough  non-articular  surface.  The  anterior  facet, 
situated  at  the  superior  angle  of  the  bone,  is  small,  and  articulates  with  the  inner 
side  of  the  base  of  the  fourth  metatarsal ;  the  pcwterior,  and  larger  one,  articulates 
with  the  cuboid  ;  the  rough  non-articular  surface  serv'cs  for  the  attachment  of  an 
interosseous  liniment.  The  three  iacets  for  articulation  with  the  three  metatarsal 
bones  are  continuous  with  one  another,  and  covL-red  by  a  prolongation  of  the  same 
cartilage ;  the  facets  for  articulation  with  the  middle  cuneiform  and  scaphoid  are 
^also  continuous,  but  that  for  articulation  with  the  cuboid  is  usually  separate.  The 
-'Wjjt^rior  or  dorsal  surface,  of  an  oblong  form,  is  rough  for  the  att-achment  of  liga- 
inenLs,  The  inferior  or  pUmtar  surface  is  an  obtase  rounded  margin,  and  serves  for 
the  attachment  of  part  of  the  tendon  of  the  Tibialis  jwsticus,  part  of  the  Flexor 
brcvis  pollicis,  and  ligaments. 

To  ascertain  to  which  side  it  belongs,  hold  the  bono  with  the  broad  dorsal 
surface  upwards,  the  prolonged  edge  backwards;  the  separate  articular  facet  for 
the  cuboid  will-point  to  the  proper  aide. 

ArticnhitionA.  With  six  Ixincs:  the  scaphoid,  middle  cuneiform,  cuboid,  and 
second,  third,  and  fourth  metatarsal  bones, 

AUachvienl  of  JfuscUs.    Part  of  Tibialis  posticus,  and  flexor  brevis  pollicis. 

TflTK  Metat.\bsal  Bonts. 

The  Metatarsal  bones  are  five  in  number;  they  arc  long  bones,  and  subdivided 
into  a  shalt,  and  two  extremities. 

The  Shaft  is  prismoid  in  form,  tapers  gradually  from  the  tarsal  to  the  phalangeal 
extremity,  and  is  slightly  curved  longitudinally,  so  as  to  be  concave  Ijelow,  slightly 
convex  above. 

The  Posterior  Extremity  or  Base  is  wedgc*shaped,  articulating  by  its  terminal 
surface  with  the  tarsal  bones,  and  by  its  lateral  surfaces  with  the  conlignoiw  bones; 
its  dorsal  and  plantar  surfaces  being  rough,  for  the  attachment  of  ligaments. 

The  Anterior  Extreitiitff  or  Head  prcsente  a  terminal  rounded  articular  surfaC4^ 
oblong  from  above  downwards,  and  exten^ling  further  backwards  belowthan  above. 
Its  sides  are  flattened,  and  present  a  depre.'*sion,  surmounted  by  a  tubercle,  for 
ligamentous  attachment.  Its  under  surface  is  grooved  in  the  middle  line,  for  the 
passage  of  the  Flexor  tendon,  and  marked  on  each  side  by  an  articular  eminence 
continuous  with  the  terminal  articular  surface. 

Peculiar  Mktat.vrsal  Bosks. 

The  First  is  remarkable  for  its  great  size,  but  is  the  shortest  of  all  the  meta- 
tarsal bones.  The  9hnft  is  strong,  and  of  well-marked  prismoid  form.  The 
;<05ftrn.'(?r  w/re)>H'(y  presents  no  lateral  articular  facets;  its  terminal  articular  surface 
is  of  large  size,  of  semilunar  form,  and  its  cireumfcrence  groove<l  for  the  tai-so- 
metata,rsal  ligaments;  its  inferior  angle  presents  a  rough  ovid  prominence,  for  the 
insertion  of  the  tendon  of  the  I'eroneus  longus.  The  head  is  of  large  size ;  on  its 
plantar  surfiice  are  two  grooved  facets,  over  which  glide  sesamoid  bone,s,  the 
facets  being  .'wparatod  by  a  smooth  elevated  ridge. 

Tlic  S^--'mil  is  the  longest  find  largest  of  the  remaining  metatArsal  bones;  being 
prolonged  backwards,  int<^)  the  recess  formed  between  the  three  cuneiform  bones. 
Its  taraol  ejttrtnnity  is  broad  above,  narrow  and  rough  below.  It  presents  four 
articular  surfaces:  one  behind,  of  a  triangular  form,  for  articulation  with  the 
mitldle  cuneiform ;  one  at  the  upper  part  of  its  internal  lateral  surface,  for  articu- 
lation with  the  internal  cuneiform;  and  two  on  its  external  lateral  surfnce,  a 
su|Mirior  and  an  inferior,  sefiaratcd  }>y  a  rough  depnwsion.  Each  of  the  latter 
uticuhu'  aurfaws  is  divided  by  a  vertical  ridge  into  two  parts ;  the  anterior  seg- 
12 
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ment  of  each  facet   articulates   with  the  third  metatarsal;    the   two  posterior 
6oni»times  continuous  with  the  cxttTuul  cunuifiTin. 

The  Third  articulales  iHihiiul,  by  rueans  of  a  triangular  smooth  surface,  with  the 
external  cuneiform ;  on  ita  inner  side  by  two  facets,  with  the  second  motiitarflal; 
and  on  its  outer  side,  by  a  single  facet,  with  the  fourth  metatarKil.  The  latter 
fiicet  is  of  circular  form,  and  situated  at  the  upper  angle  of  the  base. 

The  Fourth  is  smalli^r  in  size  than  the  preceding;  its  tarsal  extmtmily  presents 
a  terminal  quadrilateral  surface,  for  urtieulatiou  with  the  cuboid ;  a  snitjolh  I'acet  on 
the  inner  side,  divided  by  a  ridge  into  an  anterior  portion  for  articulation  with  the 
third  nietJitiirsid,  and  a  posterior  portion  for  articulation  with  the  external  cunei- 
form ;  on  the  outer  side  a  single  facet,  for  articulation  with  the  fifth  metataraaL 

The  Fifth  is  recognized  by  the  tubercular  eminence  on  the  outer  side  of  its 
base;  it  articulates  behind,  by  a  triangular  surface  cut  obliquely  from  without 
inwards,  with  the  cuboid ;  and  internally,  with  the  fourth  metatarsal. 

Articulations.  Each  btmo  artiaulates  witli  the  tarsal  bones  by  one  extremity, 
and  by  the  other  with  the  first  row  of  phalauges.  The  number  of  taival  bones 
with  which  each  metatarsal  articulates  is  one  for  the  first,  three  for  tlic  second, 
one  for  the  tliird,  two  for  the  fourth,  and  one  for  the  fifth. 

AiUtchvitnt  of  Muscles.  To  the  first  metatarsal  bone,  throe :  part  of  the  Tibialis 
anticus,  Pcroneus  longus,  and  First  dorsal  interosiewKiua.  To  the  second,  three:  the 
Adductor  poUicis,  and  First  and  Second  dortml  intentsseous.  To  the  third  (bur: 
the  Adductor  pollicis,  Second  and  Third  dori^a]  interosseous,  and  First  plantar. 
To  the  fourth,  lour:  the  Adductor  pollicis,  Third  and  Fourtli  dorsal,  and  Second 
plantar  interosseous.  To  the  fifth,  five :  the  Peroneua  brevis,  Peroneus  tertius. 
Flexor  brevis  minimi  digit!,  Fourth  dorsal,  interosseous  and  Tliird  jilantar  inter- 
oaaeoua. 

PUALAXGEd. 

The  Phalanges  of  the  foot,  both  in  number  and  general  arrangement,  resemble 
thtjse  in  the  hand;  there  being  two  in  the  great  toe,  and  three  in  caeh  of  the 
other  toes. 

The  phalanges  of  the/rj(  row  resemble  closely  those  of  the  hand.  Tlie  shaft  is 
compressed  from  side  to  side,  convex,  above,  concave  below.  The  posterior 
extremity  is  concave ;  and  the  anterior  extremity  presents  a  trochlear  surface,  for 
articulation  with  the  second  phalangcfi. 

The  phalanges  of  the  second  row  are  remarkably  small  and  short,  but  rather 
broader  tlian  those  of  the  first  row. 

The  ninj'uxl  phalanj^»s,  in  form,  resemble  those  of  the  fingers;  but  they  are 
smaller,  ilattcned  from  above  downwards,  presenting  a  broad  bjise  for  articulation 
with  the  second  row,  and  an  expanded  extremity  lor  the  support  of  the  nail  and 
end  of  the  toe. 

Articftfatiojis.  The  first  row,  with  the  metatarsal  bones,  and  second  plialanges; 
the  second  of  the  great  toe,  with  the  first  phalanx,  and  of  the  other  toes,  with  the 
first  and  thinl  phalmiges;  the  third,  with  the  second  row. 

Attachrmmt  of  A/usrlts.  To  the  first  phalanges:  Great  toe;  innermost  tendon  of 
Extemsor  brevis  digitorum,  Abductor  pollicis.  Adductor  poUicis,  Flexor  brevis 
pollicis,  Transvcrsus  pedis.  Second  toe;  First  and  Second  dorsal  interosseous. 
Tliird  toe;  Third  dorsal  and  First  plantar  interosseous.  Fourth  t*»e;  Fourth 
dorsal  and  .Sceond  plantar  interosseous.  Fifth  toe;  Flexor  brevis  miiumi  digiti, 
Adductor  minimi  digiti,  and  Third  plantar  interosseous. — Second  jdialangcs' 
Great  toe;  Extensor  longus  pollicis.  Flexor  longus  pollicis.  Other  ttx^^;  Flexor 
brevis  digitorum,  one  slip  from  the  Extensor  brevis  digitorum,  and  Extensor 
longus  digitoruia. — Third  phalanges;  two  slips  from  the  common  tendon  of  the 
Extensor  longus  and  Extensor  brevis  digitorum,  and  the  Flexor  longus  digitorum. 

Dkvklopmknt  of  the  Foot.    (Fig.  115.) 

The  Tarsal  bones  are  each  develojKKl  by  a  single  centre,  excepting  the  os  calcia, 
which  has  an  epiphysis  for  its  posterior  extremity.     The  centres  make  their 
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appearance  in  the  following  order :  in  the  oa  calcis,  at  the  sixth  month  of  foetal  life ; 
in  the  astragalus,  about  the  seventh  month ;  in  the  cuboid,  at  the  ninth  month , 
external  cuneiform,  during  the  first  year ;  internal  cuneiform,  in  the  third  year ; 
middle  cuneiform,  in  the  fourth  year.  The  epiphysis  for  the  posterior  tuberosity 
of  the  OS  calcia  appears  at  the  tenth  year,  and  unites  with  the  rest  of  the  bono 
Boon  after  puberty. 

Fig.  115.— FIau  of  the  DeTttlopment  of  the  Foot. 
Tar9U4 


Mftatartuw  — 

t  Ctmtrta  fir  roai  i^n* 
4  f0r  S%m/t 
f  fmr  Difital  Mxtv-mHy 


The  Metatarsal  bones  are  each  developed  by  two  centres:  one  for  the  shaft,  and 
one  for  the  digital  extremity,  in  the  four  outer  metatarsal;  one  for  the  shaft,  and 
one  for  the  base,  in  the  metatarsal  bone  of  the  great  toe.  Ossification  commences 
in  the  centre  of  the  shaft  about  the  seventh  week,  and  extends  towards  either 
extremity,  and  in  the  digital  epiphyses  about  the  third  year ;  they  become  joined* 
between  the  eighteenth  and  twentieth  years. 

The  Phalanges  are  developed  by  iwa  centres  for  each  bone:  one  for. the  shaft, 
and  one  for  the  metatarsal  extremity. 

Sesamoid  Boxes. 

These  are  small  rounded  masses,  cartilaginous  in  early  life,  osseous  in  the  adult, 
which  are  developed  in  those  tendons  which  exert  a  certain  amount  of  pressure 
upon  the  parts  over  which  they  glide.  It  is  said  that  they  are  more  commonly 
found  in  uie  male  than  in  the  female,  and  in  persona  of  an  active  muscular  habit 


180 


OSTEOLOGY. 


than  in  tliosc  that  are  weak  and  tlcbUitated.  They  are  invested  tlirongliout  their 
whole  svirfnr.o  by  the  fibrous  tissue  of  the  tendou  in  which  they  are  found,  excepting 
ujwn  that  side  which  lies  in  contact  with  the  part  over  wliich  they  play,  where 
they  present  a  free  articular  facet.  They  may  be  divided  into  two  kinds ;  thoee 
which  glide  over  tho  articular  surfaces  of  joints,  and  those  which  play  over  the 
cartilaginous  facets  found  on  the  surfiices  of  certain  bones. 

The  sesamoid  bones  of  the  joints  are,  in  the  lower  extremity,  the  patella,  which 
is  developed  in  the  tendon  of  the  Quadriceps  extensor;  two  small  sesamoid  bones, 
found  op|>oaite  the  nietatarao-phaljingeal  joint  of  the  great  toe  in  each  foot,  iii  the 
tendons  of  the  Flexor  brcvia  pollicis,  and  occasitmally  one  in  the  metatarso- 
phalangeal joint  of  the  second  toe,  the  little  toe,  and,  still  more  rarely,  in  the 
third  and  fourth  toes. 

In  the  upper  extremity,  there  are  two  on  the  palmar  surface  of  the  metacarpo- 
phalangeal joint  in  the  thuml>,  developed  in  the  tendons  of  the  Flexor  brevia 
pollici5.  OccasionaUy,  one  or  two  opposite  the  mctacarpo-phalangeal  articulations 
of  the  fore  and  little  fingers,  and,  still  more  rarely,  one  opposite  the  same  joints 
of  tho  third  and  fourth  fingers. 

Those  fountl  in  tendons  which  glide  over  certain  bones  occupy  the  following 
aitualioNrt.  One  in  the  tendon  of  the  Peroneua  longu.«,  where  it  glides  through  the 
groove  in  the  cuboid  bone.  One  appears  late  in  life  in  the  tendon  of  the  Tibialis 
anticus,  opposite  the  smooth  facet  on  tho  internal  ouucirorm  bone.  One  in  the 
tendon  of  the  Tibialis  iiosticus,  opposite  the  inner  side  of  the  astragalus.  One  in 
the  outer  head  of  the  Gastrocnemius,  behind  the  outer  condyle  of  the  femur;  and 
one  in  the  Psoas  and  Iliacus,  where  they  glide  over  the  body  of  the  pubes. 
Occasionally  in  the  tendon  of  the  Biceps,  opposite  the  tuberosity  of  the  radius; 
in  the  tendon  of  the  Gluteus  maximuts  as  it  passes  over  the  great  trochanter; 
and  in  the  tendons  which  wind  round  tho  inner  and  outer  malleoli. 


The  author  has  to  acknowled^  valuable  aid  derivt^d  from  the  pemna!  of  the  works  of  Cloqaet. 
Cruvcilhicr,  Bourpcrv,  and  Boj-cr,  cBpcpiiiily  of  Ibe  Utter.  Reference  has  also  been  mnde  to 
the  followinfi:  "Ontlmes  of  Uumun  Ontcolojry,"  by  F.  0.  Ward.  "A  Treatise  on  the  Iluniaa 
Skeleton,  and  ObaervalionH  i>ii  the  Limbs  of  Vertebnte  Aninials,"  by  G.  M.  linmpbrT.  Holden'a 
"Human  Osteology.!'  Henle's  "llaudbiRh  dcr  Syetemutiscben  Anatomie  des  Mensclicn.  Ersler 
Band.  Erste  Abtneilung.  Knocbenlcbm."  "O»teologirnl  Memoirs  (The  Cluriclf).*'  by  8tni- 
thers.  "On  th«  Archetype  and  Ilomoln^es  of  the  Vertebrate  Skeleton,"  and  "On  the  Natitro 
of  Umbfl,"  bv  Oweii.— 'iVwid  »nd  Bowman's  "  rhysiological  Anatomy,"  and  Kiilliker's  "Mannal 
of  Ilaman  Miemscopic  Anatomy."  contain  the  mftat  complete  ncconot  of  the  etructure  and 
developmeni  of  l>oiie. — Thfl  development,  of  the  Itones  is  minutely  dencribed  in  "Qnain's  Ana- 
tomy." edited  bv  Sharpey  and  Kllis.  On  the  chemical  analysis  of  bone,  refer  to  "Lcbmann's 
Physiolojjieal  C'liemistry,"  tram^lattMl  by  Day,  vol.  iii.  p.  12.  ".Simon'.t  Cbcmistry."  traofflated 
by  Day,  vol.  ii.  p.  HK.  A  paper  by  Dr.  Stark,  "On  the  (Chemical  ConBtitulion  of  the  Bones  of 
the  Vertcttrateil  Animalti"  (Edlnburfrli  Medical  and  Surgical  .lonmal.  vol.  liii.  p.  SOU) ;  and  Dr. 
Owen  Recs's  paper  in  the  21at  vol.  of  the  Medic o-chirurKical  Transactions. 
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TuR  various  bones  of  which  the  Skeleton  consists  are  connected  together  at 
Idiffereut  parts  of  their  i^urfacea,  aiid  such  connection  is  designated  by  the  name 
"of  Joint  or  Articulatioii.  If  the  joint  is  immovahle,  as  between  the  cranial  (ind 
most  of  the  facial  bones,  the  adjacent  margins  arc  applied  in  almoRt  close 
oontactf  a  thin  layer  of  fibrous  membrane,  the  sutnral  h'ljameni,  and,  at  the  base 
of  the  akull,  in  certain  situations,  a  thin  layer  of  cartilage^  being  interposed. 
"VThere  slight  movement  is  required,  combined  with  great  strength,  the  osscovis 
surfaces  are  united  by  tough  and  ehistic  fibro^cartilages,  as  in  the  joints  of  the 
epine,  the  sacro-iliac,  and  interpubio  articulations;  but  in  the  movable  joints,  the 
bones  forming  the  articulation  are  generally  expanded  for  gn^atcr  convenience  of 
mutual  connection,  covered  by  an  ehmtic  structure,  calleil  curiihtjf,  heM  together 
by  strong  bands  or  capsules,  of  fibrous  tissue,  called  li'jmtieiU,  and  lined  by  a 
membrane,  the  synnvial  mfrmbrajui,  which  secretes  a  fluid  that  lubricates  the 
various  parts  of  which  the  joint  is  formed,  so  that  the  structures  which  enter  into 
the  formation  of  a  joint  arc  bone,  cartilagC;  fibro-cartilagc,  ligament,  and  synovial 
membrane. 

Bone  constitutes  the  fundamental  element  of  all  the  joints.  In  the  long  bonest 
the  extremities  arc  the  parts  which  form  the  articulations;  thev  arc  generally 
somewhat  enlarged,  consisting  of  spongy  cancellous  tissue,  with  a  thin  coating  of 
compact  substance.  In  the  flat  bones,  the  articulatinas  usually  take  place  at  the 
edges;  and,  in  the  short  bones,  by  variouH  parts  of  their  surface.  The  layer  of 
compact  bone  which  forms  the  articular  surface,  and  to  which  the  cai-tilage  is 
attached,  is  called  the  articular  lamella.  It  is  of  a  white  color,  extremely  dense, 
and  varies  in  thickness.  Its  structure  differs  from  ordinary  bone-tissue  in  this 
respect,  that  it  contains  no  Ilaversian  canals,  iind  its  lacunae  are  much  larger  than 
in  ordinary  bone,  and  liave  no  canaliculi.  The  vessels  <jf  the  cancellous  tirt.<;ue, 
as  they  approach  the  articular  lamella,  turn  back  in  loops,  and  do  not  perforate 
it;  this  layer  is  consequently  more  dense,  and  firmer  than  ordimiry  l»one,  and 
is  evidently  designed  to  form  a  steady  and  unyielding  support  for  the  articular 
cartilage. 

Cartilage  is  firm,  opiujue,  of  a  pcarly-white  or  bluish-white  color,  in  some 
varieties  yellow,  liighly  elastic,  reiwlily  yielding  to  pressure,  and  recovering  its 
shape  when  the  force  is  removed,  flexible,  and  possessed  of  considerable  cohesive 
power.  In  man,  that  form  of  cartilage  which  constitutes  the  original  i'ramework 
of  the  body,  and  which  in  time  becomes  ossified  throughout  the  greater  part  of  ita 
extent^  is  called  temporartf  cartilwfe.  But  there  is  another  form  of  cartilage  em- 
ploved  in  the  construction  of  the  body  that  is  not  prone  to  ossily,  viz.,  jn-mumcnt 
cartilage.  This  is  foun<l — 1.  In  the  joints,  covering  the  ends  of  the  bones 
(articular  cartilage):  2.  Forming  a  considerable  part  of  the  .solid  framework  of 
the  chest  (costal  cartilages) :  3.  Arranged  in  the  form  of  plates  or  lamellast,  of 
greater  or  less  ihickncs-s  which  enter  into  the  formation  of  the  external  ear,  the 
nose,  the  eyelids,  the  Eustachian  lube,  the  larynx,  and  the  wiudjiipc  (reticular 
cartilage).  They  serve  to  maintain  the  shape  of  canals  or  pas.«Jiges,  or  to  form 
lube^  that  require  to  be  kept  permanently  open  without  the  expenditure  of  vital 
tbrcc. 

Stmcturt.  Ciirtilttge  consists  cither  of  a  pBrcnchyniii  of  nocleated  cells,  or  the  cells  ara 
imhetW^d  io  nn  intercellular  substance  :*r  matrix.  The  ctlU  or  cartilage  corpti^lrs  nn:  cont-iined 
in  hollow  cavities  or  lacuna:  in  ihf  iiitt'rci-lliilar  sahtttaacc,  which  appear  to  be  lined  by  a  Bnn, 
dear,  or  vellowieli  lavcr,  the  cartitatje  capsule.     Under  the  tnSaence  of  certain  reajconi^,  lh« 
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cftrliliig^  ci-ll  shmilcs  up.  nod  in  M-pnmttHl  from  it»  c»p.sulD  by  a  well -marked  intcrral.  The  car. 
tilaj^'f  ii'lU are  u«imUy  rnuud  or nMituj;.  souiPtiincs  flaiicnod  or  rufiifurm.  Each  i.-uniiiiu»  n  nuck'ua, 
foruisbed  occasionally  with  ono  or  two  niuK-uli.  The  DDclei  vary  from  .j'aa  to  ^^'j,  of  un  inch; 
they  sometimes  contaiu  fut  gtoljiiU-!!,  or  ngijicur  converted  into  Tut.  The  inicrceliuiar  substance 
1b  eitber  horaogenei>ua,  or  liin-ly  pniuiiliu',  tn-  fibruus, 

la  tvmporari/ rati ilafjc,  Ihc  inten^cIluUr  suliftunce  is  not  aliundant;  l)iit  the  cartilage  cells 
are  numerous,  und  situated  at  nearly  eoual  lUstunces  apart.  The  cclli  vary  in  i^^hnpc  and  eiso, 
the  majority  being  ronnd  or  oval,  and  tneir  nnclei  are  minutely  prauular.  Whi-u  oeiiiBcation 
commences  in  it.  the  cells  became  arraa^d  in  clusters  or  rows,  the  ends  of  which  arc  directed 
towards  the  o&sifyine  part. 

iaaHt'ctilitr  rartmujr.y  the  iotercellnhir  sahstftncc  is  more  abundant  than  in  the  former  variety; 
it  nppeaTT)  dim,  like  groiind  glaFS.  and  hnii  a  6ae]y  ^anular  or  hoinopenooiis  aspect.  The  colls 
are  ovbI  or  roundish,  from  ^^^^  to  gjlg  of  an  inch,  the  nuclei  small  and  commonly  vcsicDlnr,  and 
paront  cells  are  freijuently  poen  inclosinjj-  two  or  mom  youngtr  cells.  On  the  eiirface  of  the 
carlilacfe  the  celh  are  uumcrous,  and  digpoaeil  in  iDoLiilcd  f(roup8  of  Iwii.  three,  or  four,  the  prouiis 
being  flattened,  and  Ue  with  their  planes  parallel  to  the  turfnce.  In  the  intcritir.  and  nearer  the 
bone,  thev  are  less  nnmeroos,  and  assume  more  or  less  of  a  linear  direction,  pointing-  towards  the 
aurfaec.  This  arrangement  appears  to  be  connected  with  a  corrcisponding  peculiarity  of  stmctore 
in  the  matrix,  and  servw  to  explain  the  disposiiiou  which  this  form  of  cartil:ipe  has  to  break  in  a 
direction  perpendicular  to  the  surface,  iho  broken  fsurfoec  being  to  the  eye  striated  in  the  l^ame 
direction. 

In  the  cf»i^al  cartHa/jes,  tho  inlercelluUr  substance  is  verv  abnndanl.  finelv  mottled,  and.  in 
oerlain  tiituations,  preaeots  a  dtflUnctly  fibrous  stnirlure,  ifie  fibres  being  iine  and  parallel. 
This  is  most  evident  in  advanced  age.  Ths  cells,  which  art)  collected  into  groups,  are  larger 
than  in  any  other  cartilages  of  the  botly.  being  from  gtg  to  ^Jg  of  an  inch  in  diameter.  Many 
contain  two  or  more  c^lear  tranaparent  nticlci,  and  some  conlaui  oil  globules.  Near  the  exterior 
of  the  cartilage  the  cells  are  flattcm-d,  and  Ue  parallel  with  the  surface ;  in  the  interior,  the  cells 
have  a  linear  arrangement,  the  fepnnite  rows  lii.*iug  lurai'il  in  all  directiuns. 

The  en.sifitrm  cartilage  of  the  si(^rniim.  th«  earliiages  of  the  nose,  and  the  cai  tilnpes  of  the 
larynx  and  windpipe  (excepting  the  epiglottis  and  corniculs  laryogis)  resemble  the  costal  carti- 
lages in  their  microscopic  characters. 

Itnlintlnr  rnrfiJnqe.  Tho  epiglnltis,  the  coroienla  laryog^s,  the  cnncifoiin  CArtilagea,  the  carti- 
lage of  the  ear,  of  the  eyelid,  and  of  the  Knstachion  tube,  arc  inclnded  in  a  separate  class  under 
the  name  of  "  reticular,"  "yellow,"  or  "spongy"  cartilages.  They  are  yellow,  of  a  spongy  texture 
throughout,  more  flexible  than  onlinary  cartilage,  and  not  prone  to  ossify.  This  vnrieiy  of 
cartilage  conKlsta  of  an  intercellular  sub-ttant-e,  composed  of  minute  opaque  fibres,  which  inler- 
Mct  each  other  in  all  directions,  and  arc  so  arranged  as  to  bclose  numerous  small  oval  fpaces, 
in  which  the  cartilage  corjjuftcles  arc  deposited. 


Articular  cartilaffe  forms  a  thin  incrustation  upon  the  articnlar  surfaces  of 
bones,  and  is  admirably  adaj>tod,  by  iU  elastic  property^  to  break  the  force  of  con- 
cussionB,  and,  by  iw  smootlmcsis,  to  aftbrd  jicriect  ease  and  freedom  of  movement 
between  the  bones.  Where  it  covers  the  rounded  ends  of  bones,  upon  wliijih  tho 
greatest  pressure  is  received,  it  is  thick  at  the  centre,  an*!  becomes  gnulually 
thinner  towards  the  circumference:  an  oppo.site  arrangement  exi.sts  where  it  lines 
the  corrciiijondinj^  cavities.  On  the  articular  surfaces  of  the  short  bones,  as  tho 
carpus  and  tarsus,  the  cartilage  is  Jisno.scd  in  a  layer  of  uniform  thickness  through- 
onll  Tho  attached  surface  of  articular  cartilage  is  closely  adapted,  by  a  rough, 
uneven  surface,  to  the  articular  lamella ;  the  free  surface  is  smooth,  polished,  and 
partially  covered  bv  a  perichondrium,  prolonged  from  tho  periosteum,  n  short  dis- 
tance over  tlio  Ciirtiiage ;  in  the  fa-tus,  an  extremely  thin  prolongation  of  synovial 
membrane  may  be  traced  over  tlte  surface  of  the  cartilage,  according  to  Mr.  Toynbee, 
but,  at  a  later  period  of  life,  this  cannot  be  denion^itrated.  Articular  cartilage  in 
the  adult  does  not  contain  bloodvessels;  its  nutrition  being  denved  from  the 
vessels  of  the  s^Tiovial  membmnc  which  skirt  the  circumference  of  the  cartilage, 
and  from  those  of  the  adjacent  bone,  which  are,  however,  sei>aratod  from  direct 
contact  with  tho  cartili^c  by  means  of  the  articular  lamella.  Mr.  Toynbec  has 
shown,  that  the  minute  vessels  of  tho  cancellous  tissue,  as  they  approach  the 
articular  liiiiiella,  dilate,  and,  forming  arches,  return  into  the  substance  of  the  bone. 
The  vesstdrt  of  the  synovial-  membrane  also  advance  forwards  upon  the  circum- 
fereuw!  of  tho  cartihige  for  a  very  short  distance,  and  then  return  in  loops ;  they 
are  onlv  found  on  tlw  parts  not  subjected  to  pressure.  In  the  foetus,  the  vessels 
are  saicj,  by  Toynbec,  to  advance  fur  some  distance  ujxtn  the  stirface  of  the  cartilage, 
lientaith  tlie  s^-novial  membrane;  bat  Kollikcr,  from  raoxe  recent  examination. 
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doabU  this.  Lymphatic  vosseU  and  nerves  have  not,  as  yct>  hccn  traced  in  its 
fiubstance. 

FihromrUh'je  ia  also  employed  in  the  construction  of  the  joints,  conlributinj» 
to  their  strenglh  and  elasticity.  It  consistri  of  a  mixtnrc  of  white  iihrous  and 
cartiljiginoiid  tiasues  in  various  proportions;  it  is  to  the  first  of  these  two  consti- 
tuents that  ita  Bcxibllity  and  toughness  is  chiefly  on'iug,  and  to  the  latter  its 
elasticity.  The  fibro-curtilages  a*firiit  of  arrangement  into  four  groups,  inter- 
articular,  connecting,  circumlerential,  and  stratiform. 

The  interarticuiar  jibro-cartihi/t-A  or  menisci  are  flattened  fibro-cartilajpnous 
plates,  of  a  round,  oval,  or  sickle-like  form,  interf>oscd  between  the  articular  car- 
tilages of  certain  joints.  They  are  freo  on  both  surfaces,  thinner  toward  their 
loentre  than  at  their  circumference,  and  held  in  position  by  their  cxtrcmiticj*  being 
connected  to  the  surrounding  ligaments.  The  synovial  membrane  of  the  joint  is 
prolonged  over  them  a  short  distance  from  their  attaclicd  margin.  They  are 
found  in  the  tcrapiiro-maxillary,  stemo-clavicular,  acromio-clavicular,  wrist  and 
kaee-joints.  These  cartilages  are  usually  found  in  those  joints  most  exposed  to 
violent  concussions,  and  subject  to  frequent  movement.  Their  use  is,  to  maintain 
.the  apposition  of  the  opposed  surfaces  in  their  various  motions;  to  increase  the 
iepth  of  the  articular  surface,  and  give  ease  to  the  gliding  movement ;  to  mode- 
rate the  effects  of  great  pressure,  and  deaden  the  intensity  of  the  shocks  to  which 
they  may  bo  submitted. 

The  amnfirting  fihro-cartxJagrs  are  interposed  between  the  bony  surfaces  of  those 
joints  whii-.h  admit  of  only  tsliglit  mobility,  as  between  the  botlies  of  the  vcrtcbnc, 
and  the  symphysis  of  the  pubes ;  they  exist  in  the  form  of  disks,  intimately  adhe- 
rent to  the  opposed  surfaces,  being  composed  of  concentric  rings  of  fibrous  tiasue, 
with  cartilaginous  lamiuoj  interiKtsed,  the  former  tissue  predominating  towards  the 
circumference,  the  latter  townrtis  the  centre, 

Tho  lircum/ercHtial  Jihro-cartih'jcs  consist  of  a  rim  of  fibro-cartilftge,  which 
surrounds  the  margin  of  some  of  the  articular  cavities,  as  the  cotyloid  cavity  of 
the  hip,  and  the  glenoid  cavity  of  the  shoulder ;  they  serve  to  deej>en  the  articular 
stirfaee  and  protect  the  cxlges  of  the  bone. 

The  stratiform  fihro-cartihr/*fs  are  those  which  form  a  thin  layer  in  the  osseons 
grooves,  through  which  the  tendons  of  certain  muscles  glide. 

Li'jaincnts  are  found  in  nearly  all  the  movable  ai-tieulutioas;  they  consist  of 
bands  of  various  forms,  serving  to  connect  togt^thor  the  arlicular  extremities  of 

OOs,  and  composed  mainly  of  bundles  of  white  Jihrons  tissue  placed  parallel  with, 
M  closely  interlaced  ^nth,  on*  another,  and  presenting  a  white,  shining,  silvery 
spect  Ligament  is  pliant  and  ilcxible,  so  as  to  allow  of  the  most  perfect  freedom 
>f  movement,  but  strong,  tough,  imd  inoxtcnsile,  so  as  not  readily  to  yield  under 
he  most  severely  applied  force;  it  is,  con.se(^uently,  admirably  ailapted  to  serve 
OS  the  connecting  medium  between  the  bones.  Some  ligaments  consist  entin^ly  of 
ifdhw  elastic  tissue,  as  the  ligamenta  subflava,  whiuh  connect  together  the  adjacent 
arches  of  the  vertebras,  and  the  ligamcntum  nucha). 

f>i/rwvi<tl  Membrane  is  a  thin,  delicate  membrane,  arranged  in  the  form  of  a 
short  wide  tube,  attached  by  its  open  ends  to  the  margins  of  the  arlicular  ex- 
tremities of  the  bones,  and  covering  the  inner  surface  of  the  various  ligaments 
which  connect  the  articulating  surfaces.  It  resembles  the  serous  membranes  in 
structure,  but  differs  from  them  in  the  naUirc  of  its  secretion,  which  ia  thick, 
viscid,  and  glairy,  like  the  white  of  egg,  and  lience  termed  syruwia.  The  synovial 
membranes  found  in  the  body  admit  of  subdivision  into  three  kinds,  articular, 
bur>vaL  and  vaginal. 

The  articular  synovial  membranea  arc  found  in  all  the  freely  movable  joints. 
In  the  foelus,  this  membrane  is  said,  by  Toynbee,  to  be  continued  over  the  surface 
of  the  cartilages;  but  in  the  adult  it  is  wanting,  excepting  at  their  circumference, 
upon  which  it  encroaches  for  a  short  distance:  it  then  invests  tho  inner  surface  of 
tlie  cai>sulaT  or  other  ligaments  inclosing  the  joint  and  is  reflected  over  the 
surface  of  any  tendons  passing  through  its  cavity,  as  the  tendon  of  tho  Popliteus 


IM 


ARTICULATIONS. 


in  the  knee,  ami  the  tendon  of  the  Biceps  in  the  shoulder.  In  most  of  the  joints, 
the  ajTioviul  membrane  is  thrown  into  folds,  which  project  into  the  cavity. 
Some  of  these  folds  contain  large  masses  of  fut.  These  are  especially  distinct  in 
the  hip  and  the  knee.  Others  are  flattened  folds,  6ubdivided  at  their  marj(ins  into 
fringe-like  processes,  the  vessels  of  which  have  a  convoluted  arrangement.  The 
latter  generally  project  from  the  synovial  membrane  near  the  margin  of  the 
cartilage,  and  lie  Hat  uinm  its  surface.  They  consist  of  connective  tissue,  covered 
with  epithelium,  and  contain  fiat  celU  in  variable  quantity,  and,  more  rarely, 
isolated  cartilage  cells.  They  are  found  in  most  of  the  bursal  and  vaginal,  as 
well  as  in  the  articular  Hynovial  membranes,  and  were  described,  by  Clopton 
Havers,  as  mucilagiuous  glands,  and  as  the  source  of  the  synovial  secretion. 
Under  certain  di8ca.**cd  condittous,  similar  procetyies  arc  found  covering  the  entire 
surface  of  the  synovial  membrane,  forming  a  mass  of  pedunculated  libro-fatty 
growths,  which  project  into  the  joint. 

The  hurste  are  found  interposed  between  surfaces  which  move  npon  each  other, 
producing  friction,  as  in  the  gliding  of  a  tendon,  or  of  the  integument  over  pro- 
jecting \>ony  surfaces.  They  admit  of  suiKlivisi<m  info  two  kinds,  the  bursaf 
mucMte  and  the  syjwvial  bursw.  The  former  are  hirgc,  siniplu,  or  irregular 
cavities  in  the  subcutaneous  areolar  tissue,  inclosing  a  clear  viscid  fluid.  They 
are  found  in  various  situations,  as  between  tlie  integument  and  front  of  the  oatella, 
over  the  olecranon,  the  malleoli,  and  other  prominent  parts.  TUe  synovial  huraa 
are  found  interposed  between  muscles  or  tendons  as  they  play  over  prelecting 
bony  surfaces,  a.s  between  the  Glutei  muscles  and  surface  of  the  great  trochanter. 
They  consist  of  a  thin  wall  of  connective  tissue,  partially  covered  bv  epitheliam, 
and  contain  a  viscid  iluid.  Where  one  of  these  exiat.s  in  the  neighborhood  of  a 
joint,  it  usually  cinnmunicates  with  its  cavity,  as  is  generally  the  case  with  the 
bursa  between  the  tendon  of  the  Psoas  and  Iliacus,  and  the  capsular  ligament  of 
the  hip,  or  the  tme  interposed  between  the  under  surface  of  the  Subscapulari^  and 
the  neck  of  the  scapula. 

The  vaijinal  synwial  metnirajKs  or  synovial  sheaths  serve  to  facilitate  the 
gliding  of  tendons  in  the  osseo- fibrous  canals  through  which  they  pas.s.  The 
membrane  is  here  arranged  in  the  form  of  a  sheath,  one  layer  of  which  adheres  to 
t)ie  wall  of  the  canal,  and  the  other  is  reflected  ujK>n  the  outer  surface  of  the  con- 
tained tendon ;  the  space  between  the  two  free  surfaces  of  the  membrane  being 
partially  filled  with  synovia.  These  sheaths  are  chiefly  fouml  surrounding  the 
tendons  of  the  Flexor  and  Extensor  muscles  of  the  fingers  and  toes,  as  they  pass 
through  the  ossco-fibrous  canals  in  the  hand  or  foot. 

Synoxna  is  a  transparent,  yellowish-white,  or  slightly  retldish  fluid,  viscid  like 
the  white  of  egg.  having  an  alkaline  reaction,  and  afightly  saline  taste.  It  consiatfi, 
according  to  Frcrichs,  in  the  ox,  of  9-i.ti5  water,  0.56  mucus  and  epithelium,  0,07 
fat,  8,51  albumen  and  extractive  matter,  and  0.99  salts. 

The  Articulations  arc  divided  into  three  classes:  Synarthrosis,  or  immovable 
joints;  AmpkiarthrasiSj  or  mixed  Joints;  and  Dt'arthrosis,  or  movable  joints. 


1.  Synarthrosis.    Immovable  ARTicuLAnoNS. 

Syruirthroses  (ovr,  tvitfi,  ap9po»,  a  joint)  or  TmmovabU  Joints  include  all  those 
articulations  in  which  the  surfaces  of  the  Ixines  are  in  almost  direct  contact,  not 
separated  by  nn  inter\'euing  synovial  cavity,  and  immovably  connected  with 
each  other,  as  between  the  bones  of  the  cranium  and  face,  excepting  the  lower 
jaw.  The  varieties  of  synarthrosis  are  three  in  number;  Sutura,  Schindylesis, 
and  Gomphosis. 

Sutura  (a  seam).  Where  the  articulating  surfaces  are  connected  by  a  series  of 
processes  and  indentations  interlocked  together,  it  is  termed  sutura  twro ;  of  which 
there  are  throe  varieties,  sutura  dentata,  sutura  sorrata  and  sutura  limbosa.  The 
surfaces  of  the  bone^  arc  not  in  direct  contact,  being  separated  by  a  layer  of  mem- 
liranc  continuoas  externally  with  the  pericranium,  internally  with  the  dura  mater. 
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The  tjiiura  (kniaUt  (dens,  a  tooUi)  is  80  callod  from  tlio  tooth-liko  form  of  the 
projecting  articular  processes,  as  in  the  suturo  between  the  parietal  boae^s.  la 
the  suittra  s<nrala  {serra,  a  saw),  the  edges  of  the  two  bones  forming  the  articuhi- 
liou  are  serrated  like  the  teoth  of  a  fine  saw,  as  between  the  two  portions  of  the 
frontal  bone.  In  the  sntum  limhosa  (limirns,  a  selvatfe),  bciiides  the  dentatnd  pro- 
cesses, there  is  a  certain  degree  of  bevelling  of  the  articular  .surfaces,  so  that  the 
bones  overlap  one  another^  as  in  the  suture  between  the  parietal  and  firontal  bones. 
Where  the  articulation  is  f(>rme<l  by  ronghcned  surfaces  placed  in  apposition  with 
one  another,  it  is  termed  the  /alae  suiurr;  sulura  noiha,  of  which  there  arc  two 
kinds,  the  suiura  sqmimosa  [sfptama,  a  sraf*'\  formed  by  the  overlapping  of  two 
contiguous  bones  by  broad  bevelled  margins,  as  in  the  teraporo-panetal  or  squa- 
mous suture ;  and  the  sutura  harmonia  (dfiKr,  to  adapt),  where  there  is  aimple 
apposition  of  two  contigtious  rough  bony  surfaces,  as  m  the  articulation  between 
the  two  8Ui>crior  maxillary  bones,  or  of  the  horizontal  plates  of  the  palate. 

Schirviylesis  (<T;to^vxi]9if,  a  Jissure)  is  that  form  of  articulation  in  which  a  thin 
plate  of  bone  is  received  into  a  cleft  or  fissure  formed  by  the  separation  of  two 
mmioffi  of  another,  as  in  the  articulation  of  the  rostrum  of  the  spheuoid,  and 
perpendicular  plate  of  the  ethmoid  with  the  vomer,  or  in  the  reception  of  the  latter 
in  the  fissure  between  the  superior  maxillary  and  palate  bones. 

Oftrnphosis  {yoit^os,  a  juxil)  is  an  articulation  formed  by  the  insertion  of  a  conical 
process  into  a  socket,  as  a  uail  is  driven  into  a  board,  and  is  illustrated  in  the 
articulation  of  the  teeth  in  the  alveoli  of  the  maxillary  bones. 

2.  Amphiabtubosis.    Mixed  Abticclations. 

Amphiarthrosis  (oMt*.  on  all  sides,  a^^s^v,  a  joint)  or  Mixed  Articulation,  In  this 
form  of  articulation,  the  contiguous  osseous  surfaces  are  connected  together  by 
broad  flattened  disks  of  fihro-cartilage,  whicli  adhere  to  the  ends  of  both  bones,  as 
in  the  articulation  between  the  bodies  of  the  vertebrae,  and  first  two  pieces  of  the 
sternum;  or  the  articulating  surfaces  are  covered  with  fibro-cartilage,  partially 
lined  by  sTOOvial  membrane,  and  connected  together  by  external  ligameuU,  as  in 
the  sjiLToiliao  and  pubic  symphyses;  VM>th  these  forms  being  cjipable  of  limited 
motioQ  in  every  direction.  The  fonner  resemble  the  synarthrodial  joints  in  the 
conti unity  of  their  surfaces,  and  absence  of  synovial  sac;  the  latter,  the  diarthro- 
dial.  These  joints  occasionally  become  obliterated  in  old  a^e :  this  is  frequently 
the  case  ia  the  interpubic  articulation,  and  occasionally  in  the  intervertebral  and 
sacro-iliac. 

3.  DiABTHRosis.    Movable  ABTicuLATioxa. 

Ditirthrosis  (*».i,  throftijh,  opopor,  a  joint).  This  form  of  articulation  includes  the 
greater  number  of  the  joints  in  the  body,  mobility  being  their  distinguishing 
character.  Thoy  are  formed  by  the  approximation  of  two  contiguous  bony  sur- 
faces, covered  with  cartilage,  connected  by  ligaments,  and  lined  by  syuovial 
membrane.  The  varieties  of  joints  in  this  class  have  been  determined  by  the  kind 
of  motion  permitted  in  each,  and  are  four  in  number:  Arthrodia,  Enarthrosis^ 
Ginijlymus,  Diarthrosis  Rotatorius. 

Arthnrlia  is  that  form  of  joint  which  admits  of  a  gliding  movement;  it  is 
formed  by  the  approximation  of  plane  surfaces,  or  one  slightly  concave,  the  other 
alightly  convex ;  the  amount  of  motion  between  them  being  limited  by  the  liffa- 
ments,  or  osseous  processes,  surroundi&g  the  articulation,  as  in  the  articular 
processes  of  the  vertebrae,  tomiwro- maxillary,  .stcrno-clnvicular,  and  acromio-clavi- 
cular,  inferior  radioulnar,  carpal,  carpo* metacarpal,  superior  libio- fibular,  tarsal, 
anrl  Uirso- metatarsal  articulations. 

Efuirthrosis  is  that  form  of  joint  which  is  capable  of  motion  in  all  directions. 

It  is  formed  by  the  reception  of  a  globular  head  into  a  deep  cun-like  cavity  (hence 

the  name  ball  and  socket),  the  parts  being  kept  in  apposition  oy  a  capsular  liga- 

lent  strengthened  by  accessory  ligamentous  bands.     Examj/les  of  this  form  of 

Irticulation  are  found  in  the  hip  and  shoulder. 


186 


ARTICULATIONS. 


Ginglymiis  or  Ilinge-joini  {ytrr^vf^i,  a  lunge).  In  this  form  of  joint,  tlie  articular 
surfaces  are  moulded  to  each  other  in  such  a  manner  as  to  j>ermit  motion  only  in 
two  diPBCtions.  forwards  and  backwards,  the  extent  of  motion  at  the  pame  time 
being  considerable.  The  articular  aurtaces  are  connected  together  by  strong 
lateral  ligaments,  which  form  their  ehief  bond  of  union.  The  most  perfect  forma 
of  giuglymi  are  the  elbow  and  ankle ;  the  knee  is  less  perfect,  as  it  allowa  a  slight 
degree  of  rotation  in  certain  positions  of  the  limb :  there  are  also  the  mctiitarso- 
pbalangeal  and  phalangeal  joints  in  the  lower  extremity,  and  the  uetacarpo-pha- 
laiitieal  and  ptialangeal  juintfi  in  the  ii])per  extremity. 

fjiarthrasU  rfMaloriua  or  Lateral  Ginfjlymus.  Where  the  movement  is  limited 
to  rotation,  the  joint  is  formed  by  a  pivot-like  process  turning  within  a  ring,  op 
the  ring  on  the  pivat^  the  ring  being  formed  partly  of  bone,  parllv  of  ligament. 
In  the  articulation  of  the  odontoid  process  of  the  axis  with  the  atlas,  the  ring  h* 
formefl  in  front  by  the  anterior  arch  of  the  atlas;  behind,  by  the  transverse  liga- 
ment: here  the  ring  rotates  round  the  odontoid  process.  In  the  superior  radio 
ulnar  articulation,  the  ring  is  formed  partly  by  the  lesser  sigmoid  cavity  of  tho 
ulna;  in  the  rest  of  its  extent,  by  the  orbicular  ligament:  here  the  hca^  of  the 
radius  rotates  within  the  ring. 

Subjoined,  in  a  tabular  form,  are  the  names,  distinctive  characters,  and  esamplea 
of  the  different  kinds  of  articulatious, 

(iV.  Dtmtata,  having 
tooth-like  processes. 
Interparietal      su 
ture. 
S.  Serrata,  having 
serrated   edges,   like 
, _  _    the  teeth  of  a  saw. 

[by  indented  bor-<     Interfroutal       su- 
ders.  \ture. 

J  S.  Limhosa,  having 
/bevelled  margins, 
I  and  dentatcd  pro- 
I  oesses. 

\      Fronto-parictal  su- 
ture. 


rorim 
movable  Joint.  iSnr- 
faccs  separated  by 
fibrous  membrane,  no 
intervening  synovial 
t'jivity,  and  immovn- 
bly  connected  with 
cnch  other. 

ExamT)le:  Iwnesof 
tlic  cranium  and  face, 
except  lower  jaw. 


I     Sutura.     Arti- 
culation by  i>ro- 
cessesandimlcnt-> 
niions  interlocked 
together. 


tS.  Squamosa,  form- 
ed by  thin   bevelled 
margins  overlapping 
each  other. 
Temporo  -  parietal 
(talsc),articulation  ;suturo. 
iby  rough  surfaces.  \     S.  Hamumia,  forra- 
jed  by  the  apposition 
/of  contiguous  rough 
f  surfaces. 

1      Intermaxillary  su- 
ture. 

Schindyksis.    Articulation  formed  by  the  reception  of  a 
thin  plate  of  bone  into  a  fissure  of  aiiotner. 

R4t«trum  of  sphenoi<l  with  vomer. 

Oomphmis.    An  articulation  Ibnned  by  the 
a  (■Jdiiionl  process  into  a  socket, 
'     Tooth  in  socket. 


I  insertion  of         1 


auinnvisioN  into  tjirkp:  classes. 
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II.  Surfacea  connetited  by  fihro-eartilage,  not  separatwl  by 
sjTiovinl  membrane,  and  haviug  limiloO  motion.    Bodies  of 
vertebne. 
2.  Surfaces  covered  l>y  fibro-cartilage ;  lined  by  a  partial 
B3raovial  membrane.    Sacro-iUaa  and  pabic  eyrapbyaea. 

Arihrodia.  Gliding  joint;  articulation  by  plane  surfecea^ 
I  which  gliiU;  upon  each  other.  As  in  Btemo- clavicular  and 
[  acrornio-olavic-ular  artii'ulation.i. 

Enarlhrosis.  Ball -and-aocket  joint;  capable  of  motion  in 


Diartkrogis. 
Movable  Joint. 


^ttU  ilirectiuos.  Articulation  by.  a  globular  head  rceeived  into 
,a  cup-like  cavity.     As  in  bip  and  .slioulder-jointa. 

/  Qinfjlywu.  Hinge  joint;  motion  limited  to  two  directions, 
forvrftrds  and  backwnrds.     Articular  snrfacos  fitted  together 

ISO  as  to  permit  of  movement  in  one  plane.    As  in  the  elbow, 

I  ankle,  and  knee. 

I      Diarikrosia   rotatorius.   Articulation  by  a  pivot  process 

1  turning  within  a  ring,  or  ring  around  a  pivot.     As  in  supe- 

\rior  nidio-ulnar  articulation,  and  atlo-axoid  joint. 

The  Kinds  or  Movement  admitted  in  Joints. 

The  movements  admissible  in  joints  may  be  divided  into  four  kinds,  gliding, 
igular  movement,  circumduction,  nnd  rotation. 
GUdiruj  movement  is  the  most  simple  kind  of  motion  tbat  can  take  place  in  a 
joint,  one  surfiicc  gliding  over  another.  It  is  common  to  all  movable  joints ;  but 
in  some,  as  iu  the  articulations  of  the  carpus  and  tjirsus,  is  the  only  motion  per- 
mitted. This  movement  is  not  confined  to  plane  surfaces,  but  may  exist  between 
any  two  contiguotis  surfaces,  of  wliatever  form,  limited  by  the  ligaments  which 
inclose  the  articulation. 

Awjuhr  movemaU  occurs  only  between  the  long  bones,  and  may  take  place  in 
four  directions,  forwards  or  back  war<ls,con.stitutinff  flexion  and  extension,  or  inwanls 
and  outward.s,  which  constitutes  abduction  and  adduction.  Fle.\iun  and  extension 
confined  to  the  strictly  ^inglymoid  qi  hinge-joints.  Abduction  and  adduction, 
Pcombincl  with  flexion  and  extension,  are  met  \rith  only  in  the  most  movable 
joints ;  as  in  the  hip.  shoulder,  and  metacari>al  joint  of  tne  thumb,  and  partially 
in  tlie  wrist  and  ankle. 

Circnmdnciinn  i.s  that  limited  degree  of  motion  wliicb  takes  place  between  the 
liead  of  a  bone  and  its  articular  cavity,  whilst  tbc  extremity  and  sides  of  a  limb 
re  maile  to  circumscribe  a  conical  space,  the  bitsc  of  which  corresponds  witli  the 
inferior  extremity  of  the  limb,  the  apex  with  the  articular  cavity  ;  and  is  best  seen 
in  the  shoulder  and  hip-joints. 

Rotation  is  the  movement  of  a  bone  upon  its  own  axis,  the  bone  retaining  the 
ame  relative  situation  with  respect  totlie  adjacent  parts:  as  in  the  articulation 
etwecn  the  atlas  and  axis,  where  the  odontoid  process  serves  as  a  pivot  ar»-»und 
whieh  the  atlas  turn.s ;  or  in  the  rotation  of  the  radius  upon  the  humerus,  and  also 
in  the  bip  and  shoulder. 

The  articulatioiiB  may  be  arranged  into  those  of  the  trunk,  those  of  the  upper 
extremity,  and  those  of  the  lower  extremity. 
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AETTCULATTONS  OF  THE  TRUNK. 

These  may  be  divided  into  the  following  groups,  viz: — 

I.  Of  the  vertcbrftl  column.  V.  Of  the  ribs  with  the  vertebrff*. 

II.  Of  tlie  atlaa  with  the  axia.  VI.  Of  the  cartilages  of  the  ribs  with 

IIL  Of  the  spine  with  the  cranium,  the  sternum,  and  with  each  other 

1.  Of  the  atlas  with  the  occipital  bone.    VI F.  Of  the  sternum. 

2.  Oftheaxiswiththeocoipilulbone.    VIII.  Of  the  pelvis  with  the  spine. 
IV.  Of  the  lower  jaw.  IX.  Of  the  pelvis. 

I.  ARTICTJLATIOXS  OF  THE  VEKTKBUAL  COLUMN. 

The  different  segments  of  the  spine  are  connected  together  by  ligaments,  which 
admit  of  the  same  arrangement  as  the  vertebnc.  They  may  be  divided  into  five 
sets.  1.  Those  connetrtiiig  the  bodies  of  the  vertebriP.  2.  Those  connecting  the 
laminte.  8.  Those  connecting  tlie  articular  processes.  4.  The  Ugamenta  con- 
necting the  spinous  processes.     5.  Those  of  the  transverse  processes. 

The  articulation  of  the  bodies  of  the  vertebrae  with  each  other  forms  a  series  of 
araphiarthrodial  joints ;  whilst  those  between  the  articular  processes  form  a  series 
of  arthrodial  joints. 

1.  The  LiGAME-VTS  of  tiik  Bodiks. 

Anterior  Common  Ligament.  Posterior  Common  Ligament. 

Intervertebral  Sidistance. 

The  Anterior^  Common  Ligammt  (ti^.  lUt)  is  a  broad  and  strong  band  of  liga 
mentous  fibres,  which  extends  along  the  iVont  surface  of  the  bodies  of  the  verteVjrae, 
from  the  axis  to  the  sacrum.  It  is  broader  below  than  above,  and  thicker  in  the 
dorsal  than  in  the  cervical  or  lumbar  regions ;  it  is  al.'u*  somewhat  thicker  opposite 
the  front  of  the  body  of  each  vertebra,  tiiau  opposite  the  intervertebral  i^ubstanee. 
It  is  attached,  above,  to  the  body  of  the  axis  by  a  pointed  process,  which  is  con- 
nected with  the  tendon  of  origin  of  the  Longus  colli  muscle;  and  extends  down 
as  fjir  as  the  upper  bone  of  the  sacrum.  It  coiLsists  of  dense  longitudmal  fibres, 
whicli  are  intimately  adherent  to  the  intervertebral  substance  and  prominent 
miirgins  of  the  vertebrro,  but  less  closely  with  the  middle  of  the  bodies.  In  the 
latter  situation  the  fibres  are  exceedingly  thick,  and  serve  to  fill  up  the  concavities 
on  their  front  surface,  and  to  make  the  anterior  surface  of  the  spine  more  even. 
This  ligament  is  composed  of  several  layers  of  fibres,  which  vary  in  length, 
but  arc  closely  interlaced  with  each  other.  The  most  superficial  or  longest  fibres 
extend  between  four  or  five  vertcbraj.  A  second  subjacent  set  cxtemf  l>etween 
two  or  three  vertebraa;  whilst  a  third  set^  the  shortest  and  deepest,  extend  from 
one  vertebra  to  the  next.  At  the  sides  of  the  btKlies,  this  ligament  consists  of  a 
few  short  fibres,  which  pjiss  from  one  vertebra  to  the  next,  separated  from  the 
median  portion  by  large  oval  apertures,  for  the  passage  of  vessels. 

Tlic  posterior  Common  Ligament  is  situated  within  the  spinal  canal,  and 
extends  along  the  posterior  surface  of  the  bodies  of  the  vertebra,  from  the  body 
of  the  axis  above,  where  it  is  continuous  with  the  oceipito-axoid  ligameni.  to  the 
sacrum  below.  It  is  broader  at  the  upper  than  at  the  lower  part  of  ihe  .sj)ine, 
and  tliicker  in  the  dor.'«il  than  in  the  trervical  or  lumbar  regions.  In  the  situation 
of  the  intervertebral  substance  and  contiguous  margins  of  the  vertebrie,  where 
the  ligament  is  more  intimately  adherent,  it  is  broad,  and  presents  a  aeriea  of 
dentations  with  intervening  concave  margins;  but  it  is  narrow  and  thick  over  the 
centre  of  the  Ixxlies,  from  wliich  it  is  separated  by  the  x^vn^  basis  vertebrse.  This 
ligament  is  com]X)!H.Ml  of  smwrth,  shining,  longitudinal  fibres,  denser  and  more  com- 
pact than  those  of  the  anierior  ligament,  and  composed  of  a  superficial  layer 
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ocoupjing  the  interval  between  three  or  four  vertcbwe,  and  of  a  deeper  layer, 
which  extends  between  one  vertebra  aud  thu  next  adjiicent  to  it.  It  i:?  separated 
irum  the  dura  mater  of  the  spinal  cord  by  some  loose  filamentous  tissue,  very 
liable  to  serous  intittration. 

The  Intcrvert^ral  Substance  (fig.  116)  is  a  lenticular  disk  of  fibro-cartilage, 
interposed  between  the  adjacent  surfaces  of  the  bodies  of  iho  vertobrie,  from  the 
axis  to  the  sacrum,  forming  the  chief  bond  of  connection  between  the^e  bones. 
JThese  disks  vary  in  slmpe,  sixe,  and  thickness,  in  dtfli;reut  nnrtsof  the  spine.  In 
p»Ao/»f;,  they  accurately  correspond  with  the  surfaces  of  the  bodies  between  which 
they  are  placed,  being  oval  in  the  cervical  and  lumbar  regions,  circular  In  the  dorsid. 
Their  size  is  greatest  in  the  lumbar  region.  In  ihi'-^ncss^  they  vary  not  only  in 
the  different  regions  of  the  spine,  but  in  different  parts  of  the  same  region :  thus, 
they  are  uniformly  thick  in  the  lumbar  region;  thickest,  in  front,  in  the  cervical 
and  lumbar  regions  which  are  convex  forwards;  and  behind,  to  a  slight  extent 
in  the  dorsal  region.    They  thus  contribute,  in  a  great  measure,  to  the  curvatures 

Fi(.  116.— Vortical  Soction  of  two  V«rtebr»  aud  tk«ir  LlgftmedU,  from  Ui«  Lumbar  Regiou. 
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of  the  spine  iu  the  neck  and  loins ;  whilst  the  concavity  of  the  dorsal  region  Is 
chiefly  due  to  the  shape  of  the  bodies  of  the  vertebne.  The  intervertebral  disks 
form  about  one-fourth  of  the  spinal  column,  exclusive  of  the  first  two  vertebraa; 
they  arc  not  equally  distributed,  however,  between  the  various  bones;  the  dorsal 
portion  of  the  spine  having,  in  proportion  to  its  length,  a  much  smaller  rjuantity 
than  in  the  cervical  and  lumbar  regmn.s,  which  neces^rily  gives  to  the  latter  parts 
greater  pliancy  and  freedom  of  movement.  The  intervertebral  disks  are  adherent, 
by  their  surfaoes,  to  the  adjacent  parts  of  the  bodies  of  the  vertebrie;  and  by  their 
eircumforenoc  arc  closely  connected  in  front  to  the  anterior,  and  behind  to  the 
DSterior,  common  ligament;  whilst,  in  the  dorsal  region,  they  arc  connected 
laterally  to  the  heiid'^i  of  those  ribs  which  articulate  with  two  vertebrae,  by  means 
of  the  interarticular  ligament.  They,  conseguently,  form  part  of  the  articular 
cavitifss  in  which  the  heads  of  these  bones  are  received. 

The  intervertebral  substance  is  compof*ed.  at  its  circumference,  of  laminae  of 
fibrous  tissue  and  fibro-cartilage ;  and,  .it  its  centre,  of  a  soft,  el.'xstic,  l>ulpy  matter. 
The  lamina.'  are  arranged  concentrically  ono  within  the  other,  with  their  edges 
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tunicxl  towards  tho  corresponding  surfaces  of  tlic  vcrtebnc,  and  consist  of  altornato 
plaio:;  of  Hlirous  tissue  and  fibro-ciirtilage.  Tlicso  plates  are  not  quite  vertical  in 
ibeir  diroution,  tliose  near  the  cireumference  being  curved  outwunls  and  closely 
approximated,  whilst  ibose  nearest  the  centre  curve  in  the  opposite  direction,  and 
aro  somewhat  more  widely  separated.  The  fibres  of  which  each  plate  is  composed 
are  directed,  for  the  most  part,  obliquely  from  above  downwards ;  the  fibres  of  an 
adjacent  plate  have  an  exactly  opposite  arrangement,  varying  in  their  direction  in 
every  layer;  whilst  in  some  lew  they  are  horizontal.  This  laminar  arrangement 
belongs  to  about  the  outer  half  of  each  disk,  the  central  part  being  occupied  by  a 
sott,  pulpy,  highly  elastic  substance,  of  a  yellowish  color,  which  rises  up  con- 
siderably alx)ve  the  surrounding  level,  when  the  disk  is  divided  horizontally. 
This  substance  presents  no  concentric  arrangement,  and  consists  of  white  fibrous 
tissue,  having  interspersed  cells  of  variable  shape  and  size.  The  pulpy  raalter, 
which  is  L'sjMwially  well  developed  in  the  lumbar  region,  is  separated  innn  imme- 
diate contact  with  the  vertebne,  by  the  interposition  of  thin  plates  of  cartilage. 

2.  Ligaments  con'N'ectixg  tue  Lamina. 
Ligamcnta  Subflava. 

The  Ligamenta  Subjlava  aro  interposed  between  the  laminro  of  the  vertebrae, 
from  the  axis  to  the  sacrum.  They  are  most  distinct  when  been  from  the  interior 
of  tho  spinal  canal ;  when  viewed  from  the  outer  surface,  they  appear  sliorl,  being 
overlapped  by  the  huninie.  Kach  ligament  consists  ul'lwo  lateral  portion.^,  which 
commence  on  each  side  at  the  root  ot  either  articular  process,  and  pass  backwards 
to  the  point  where  the  lamina  converge  to  form  the  spinous  process,  where  their 
margins  arc  thickest,  and  sejiarated  by  a  slight  interval,  filled  up  with  areolar 
tissue.  These  ligaments  consist  of  yellow  clastic  tissue,  the  fibres  ot  which,  almost 
peri)cndicular  in  direction,  arc  attached  to  the  anterior  surface  of  the  margin  of  the 
lamiua  above,  and  to  tho  posterior  surface,  as  well  as  to  tho  margin,  of  the  lamina 
below.  In  the  cervical  region,  they  are  thin  in  texture,  but  very  broad  and  long; 
they  become  thicker  in  the  dorsal  region,  and  in  the  lumbar  acquire  very  consi- 
derable thickness.  Their  highly  elastic  property  serves  to  preserve  the  upright 
posture,  and  to  counteract  the  cftbrts  of  the  flexor  muscles  of  the  spine.  These 
ligaments  do  not  exist  between  the  occiput  and  atlas,  or  between  the  atlas  and  axis. 

8.  Ligaments  cx)nnect!no  the  Auticclar  Process. 

Capsular. 

The  Caiisular  TJgaTnents  are  thin  and  loi>so  ligamentous  saca,  attached  to  the 
contiguous  margins  of  the  articulating  pnx;e.s.'*es  of  each  vertebra,  through  the 
greater  part  of  their  cireumforenee,  and  completed  internally  by  the  ligamcnta 
subflava.  They  arc  longer  and  more  loose  in  the  cervical  than  in  the  dorsal  or 
lumbar  regions.  The  capsular  ligaments  are  lined  on  their  inner  suriace  by 
synovial  membrane. 

•1.  LlOAMENTa  CONXECTINO  THE   SPI?fOUS  PROCESSES. 

Jntcr-spinous.  Supra-spinous. 

The  Tnter-gpinoiis  LigameiUs,  thin  and  membranous,  are  interposed  between  the 
spinous  prcM;esses  in  the  dorsal  and  lumbar  regions.  Each  ligament  extends  from 
tno  root  to  near  the  summit  of  each  spinous  process,  and  connects  together  their 
adjacent  margins.  They  are  narrow  and  elongated  in  the  dorsal  region,  broader, 
quadrilateral  in  form,  and  thicker  in  the  lumbar  region. 

The  Snpra-spinovs  Lifjament  is  a  strong  fibrous  cord,  which  connects  together 
the  apices  of  the  spinous  processes  from  the  seventh  cervical  to  the  spine  of  llie 
sacrum.  It  is  thicKer  and  broader  in  the  lumbar  than  in  the  dorsal  region,  and 
ioliraatcly  blended,  in  both  situations,  with  the  neighboring  aponeuroses.     The 
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most  superficial  fibres  of  this  ligatncnt  connect  three  or  four  vcrlt^bne;  those 
deeper  guutcfl  pu&a  between  two  or  three  vcrtebrm ;  whilat  the  i.leej>est  connect  tho 
contiguous  extremities  of  neighboring  vertebric. 

5.  Ligaments  co.vxkctiko  tub  Tbansvebse  Processes. 
Inter-tmnsvorsc. 

The  Inter- Irarisiyrse  Ligaments  consist  of  a  few  tliin  scattered  fibres,  interposed 
between  the  transverse  processes.  They  arc  generally  wanting  in  the  cen*icnl 
^region;  in  the  dunuil,  they  are  rounded  cords;  in  the  lumbar  region,  thin  and 
membranous. 

Action-".  The  movements  permittctl  in  the  fipinal  column  nre,  Fle.xion,  E.vten- 
eion,  Lateral  movement,  Circumduction,  and  Rotation. 

In  Flexion  or  movement  of  the  spine  forwards,  the  anterior  common  ligament 
is  relaxed^  and  the  intervertebral  substances  arc  compressed  in  front;  the  |.><>sterior 
common  ligament,  the  ligamenta  subflava,  and  the  inter-spinoos  and  supra-spiiioug 
ligaments  are  .stretched,  as  well  as  tlic  posterior  fibres  of  the  intervertebral  'liska. 
The  interspaces  between  the  laminco  are  widened,  and  the  inferior  articular  pro- 
cesses glide  upwards,  upon  the  articular  processes  of  the  vertebric  below.  Flexion 
is  the  most  extensive  of  all  the  movements  of  the  spine. 

In  Extension  or  movement  of  the  spine  backwams,  an  exactly  opposite  dispo- 
Bition  of  the  p.arts  takes  place.  This  movement  is  not  extensive,  l»eing  limited  by 
the  anterior  common  ligament,  and  by  the  apjiroximation  t^f  the  spinous  pr<K*.esso3. 

Flexion  and  extension  are  most  free  in  the  lower  part  of  the  lumbar,  and  in  the 
cervical  regions ;  extension  in  the  latter  region  being  greater  than  (icxion,  the 
•reverse  of  which  exists  in  the  lumbar  region.  These  movements  are  least  free  in 
the  middle  and  upper  part  of  the  back. 

In  LfUeral  Movcmr.nt,  the  sides  of  tlic  intervertebral  disks  are  compressed,  the 
extent  of  motion  being  limited  by  the  resistance  offered  by  the  surrounding  li^a- 
iDcnt^  and  by  the  approximation  of  the  transvcr:?c  processes.  This  movement 
may  take  place  in  juiy  |iart  of  the  spine,  but  is  most  free  in  the  neck  and  loins. 

Cirenmduction  is  very  limited,  and  is  i)roduced  merely  by  a  succession  of  the 
preceding  movements, 

Jiotafion  is  pnxluced  by  the  t\\'ist[ng  of  the  intervertebral  sul>stances;  this, 
although  only  slight  between  any  two  vertebra*,  produces  great  extent  of  move- 
ment, when  it  takes  place  in  the  whole  length  of  the  spine,  the  front  of  the  column 
being  turned  to  one  or  the  other  side.  This  movement  takes  place  only  to  a  slight 
extent  in  the  neck,  but  is  more  free  in  the  lower  part  of  the  dorsal  and  lumbar 
rt^ons. 

It  is  thus  seen,  that  the  cervical  ret/ion  enjoys  the  greatest  extent  of  each  variety 
of  movement,  lle.xion  and  extcn.sion  being  very  free;  lateral  movement  and  rota- 
tion, although  less  extensive  than  the  ft)rmer,  being  greater  than  in  any  other 
region.  In  the  dorsal  region,  especially  at  \\s  upper  part,  the  movements  are  most 
limitetl;  flexion,  extension,  and  lateral  motion  taking  place  only  to  a  slight  extent, 
In  the  lumbar  region,  ail  the  movements  are  very  free. 

II.  AKTICULATIO.N  OF  THE  ATLAS  WITU  TUR  AXIS. 

The  articulation  of  the  anterior  arch  of  the  atlas  with  the  odontoid  process  forms 
.  lateral  ginglymoid  joint,  whilst  that  between  the  articulating  proeesiv.s  of  the 
Iwo  bones  forms  a  double  arthrodia.    The  ligaments  of  this  articuhition  are  the 

Two  Anterior  Atlo-axoid.  Transverse. 

Posterior  Atlo-axoid.  Two  Capsular. 

Of  the  7W  Ant/Ttor  Ath-axoid  Lijaments  {&^.  117).  the  most  superfici.il  is  a 
rounded  cortl,  situated  in  the  middle  line;  attaclied,  above,  to  the  tuoercle  on  the 
anterior  arch  of  the  atlas ;  below,  to  the  base  of  the  odontoid  process  and  Ixidy  of 
the  axia.     The  deeper  ligament  is  a  membranous  layer,  attached,  above,  to  the 
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below,  to  the  upper  edge  of  the  laminflB  of  the  axis.  Tliis  lipaiueiit  supplies  the 
place  of  the  Ligamenta  subflava,  and  is  in  relation,  behimlj  vr'ith  the  Inferior  oblique 
muscles. 

The  Transverse  Ligament  (figs.  119  and  120)  is  a  thick  and  strong  ligamentous 
band,  which  arches  across  the  ring  of  the  atlas,  and  server  to  retain  the  otlontoid 
process  in  firm  connection  with  its  anterior  arch.  This  ligament  ia  flattened  from 
oefore  backwanls,  broader  and  thicker  in  the  middle  than  at  either  extremity,  and 
firmly  attached  uii  each  side  of  tlic  atlas  to  a  small  tubercle  on  the  inner  surface  of 
each  of  its  lateral  masses.  As  it  crosses  the  odontoid  process,  a  small  fudciculus 
is  derived  from  its  upper  and  lower  borders;  the  former  passing  u]>wards.  to  bo 
ioaerted  into  the  basilar  process  of  the  occipital  bone;  the  latter  downwards,  to 

Fig.  llS.~ArUuaUUou  b«tweun  Odootoid  Frooen  and  AUw. 


be  attached  to  the  root  of  the  odontoid  process:  hence,  this  ligament  has  received 
the  name  ofcruci/onn.  The  transverse  ligament  divides  the  ring  of  the  atlas  into 
two  unequal  parts:  of  tht^-w,  the  posterior  and  larger  serves  for  the  transmission 
of  the  cord  and  its  membranes ;  the  anterior  and  sumller  serving  to  retain  the 
odontoid  process  in  its  position.  The  lower  border  of  the  space  between  the  atlas 
and  transverse  ligament  l>eing  smaller  than  the  upper,  on  account  of  the  tran.sverse 
ligament  embracing  firmly  the  narrow  neek  of  the  odontoid  process,  this  process 
is  retained  in  firm  connection  with  the  atlas  when  all  the  other  ligaments  have 
been  divided. 

The  Qxpsufar  Ligaments  are  two  thin  and  loose  capsules,  connecting  the  articu- 
lar surfaces  of  the  atlas  and  axis,  the  fibres  being  strongest  on  the  anterior  and 
tternal  part  of  the  articulation. 

There  are  four  Sijruwial  Membranes  in  this  articulation.  One  lining  the  inner 
surface  of  each  of  the  capsular  ligaments;  one  between  the  anterior  surface  of  the 
odontoid  process  and  anterior  arch  of  the  atlas;  and  one  between  the  posterior 
surface  of  the  odonUjid  process  and  the  transverse  ligament.  The  latter  often 
communicates  with  those  between  the  condyles  of  the  occipital  bone  and  the 
articular  surfaces  of  the  atlas. 

Actiotis.  This  joint  ia  capable  of  great  mobility,  and  allows  the  rotation  of  the 
atlas,  and,  with  it^  of  the  cranium  upon  the  axis,  the  extent  of  rotation  being 
limited  by  the  odontoid  ligaments. 


m.  ARTICULATION  OF  THE  SPINE  WITH  THE  CRANIUM. 

The  ligaments  connecting  the  spine  with' the  cranium  may  be  divided  into  two 
sets:  1.  Those  connecting  the  occipital  bone  with  the  atlas;  2.  Those  connecting 
the  occipital  bone  with  the  axis. 
16 
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1.  Articulation  of  the  Atlas  with  the  Occipital  Boxb. 

This  articulation  is  a  double  artUrodia.    Ita  ligaments  are  the 

Two  Anterior  Occipitoatloid. 
PoBterior  Occipitoatloid. 
Two  Lateral  Occipito-atlold. 
Two  Capsular. 

Of  the  7W  Anterior  Ligaments  (fig.  117)^  the  most  superficial  is  a  strong 
narrow,  rounded  cord,  attached,  above,  to  the  basilar  proceiis  of  the  occiput; 
below,  to  the  tubercle  on  the  anterior  arch  of  the  atlas :  the  deeper  ligament  is  a 
broad  and  thin  membrHnoua  la^'cr,  which  jiasses  between  the  anterior  margin  of 
the  foramen  magnum  above,  and  the  whole  length  of  the  upper  border  of  the 
anterior  arch  of  the  atlas  below.  This  ligament  is  iu  relation,  in  front,  with  the 
I^ti  antici  minorea;  behind,  with  the  odontoid  ligaments. 

The  Posterior  Occipito-alUnd  Li'jametU  (fig.  118)  is  a  very  broad  but  thin  mem- 
branous lamina,  intimately  blended  with  the  dura  inaler.  It  is  connected,  above, 
to  the  posterior  margin  of  the  foramen  magnum ;  below,  to  the  upper  border  of 
the  posterior  arch  of  the  atlas.  This  ligament  is  incomplete  at  each  side,  and 
forms,  with  the  superior  intervertebral  notch,  an  opening  for  the  passage  of  the 
vertebral  artery  and  suboccipital  nerve.  It  is  in  relation,  behind,  with  tne  Recti 
postici  miuorcs  and  ObUt^ui  superiorcs;  in  front,  with  the  dura  mater  of  the  spinal 
canal,  to  which  it  is  intimiitely  adherent. 

Fig*  120.— OcoipitosLxoid  nnd  AUo-axoid  Ltgamenta.     Poalerior  View. 
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The  Lateral  Lirfaments  are  strong  fibrous  bands,  directed  obliquely  upwards 
and  inwards,  attached,  above,  to  the  jugular  process  of  the  occipital  bone;  below, 
to  the  base  of  the  transverse  process  of  the  atlas. 

The  Capsular  Ligaments  surround  the  condyles  of  the  occipital  bone,  and  con- 
dcct  them  with  the  articular  surfaces  of  the  atlas ;  they  consist  of  thin  and  loose 
capsules,  which  inclose  the  synovial  membrane  of  the  articulation.  The  synovial 
membraacs  between  the  occipital  bone  and  atlas  communicate  oucasiunaUy  with 
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that  between  the  posterior  surface  of  the  odontoid  process  and  transverse  liga- 
ment 

Actions.  The  movements  permitted  in  this  joint  are  flexion  and  extension, 
which  give  rise  Ui  the  ordinary  forward  or  backward  nodding  of  the  head,  bfsides 
slight  lateral  motion  to  one  or  the  other  side.  When  either  of  these  actions  is 
carried  beyond  a  slight  extent,  the  whole  of  the  cervical  portion  of  the  spine 
assists  in  its  production. 

2.  Abticclation  of  the  A3US  wrrn  the  Occipital  Bone. 


OccipitO'axoid. 


Three  Odontoid. 


To  expose  these  Hgameuta.  the  spinal  canal  should,  be  laid  open  by  removing 
the  posterior  arch  of  the  atlas,  the  himjna)  and  spinous  process  of  the  axis,  and  that 
portion  of  the  occipital  bone  behind  the  foramen  magnum,  as  seen  in  6g.  120. 

The  Ofxipiloaxoid  Lujatnent  (Apparatus  ligamentosus  colli)  is  sitiiated  at  the 
tipper  part  of  the  front  surface  ot  the  spinal  catial.  It  is  a  broad  and  strong 
ligamentous  band,  which  covers  the  odontoid  process  and  its  ligaments,  and  appears 
to  be  a  prolongation  upwards  of  the  posterior  common  ligament  of  the  spine.  It 
is  attached,  below,  to  the  posterior  surface  of  the  body  of  the  axis,  and  becoming 
expande*!  as  it  ascends,  is  inserted  into  the  basilar  groove  of  the  occipital  bone,  in 
firont  of  the  foramen  magnum. 

Belatiom.  By  its  anterior  surface,  it  is  intimately  connected  i^ith  the  transverse 
ligament;  by  its  posterior  surface  with  the  dura  mater.  By  dividing  this  ligament 
transversely  across,  and  turning  its  ends  aside,  the  transverse  and  odontoid  liga- 
ments are  expoi^ed. 

The  Oiionfoni  or  Check  Ligamtnts  are  strong  rounded  fibrous  cords,  which 
arise  one  on  either  side  of  the  apex  of  the  odontoid  process,  and  passing  obliquely 
upwards  and  outwards,  are  inserted  info  the  rough  depressions  on  the  iimer  side 
of  the  condyles  of  the  occipital  bone.  In  the  triangular  interval  left  between  these 
ligaments  and  the  margin  of  the  foramen  magnom,  a  third  strong  ligamentous 
band  (ligamentum  suspensorium)  may  be  seen,  which  passes  almost  perpendicularly 
firom  the  apex  of  the  odontoid  process  to  the  anterior  margin  of  the  foramen,  being 
intimately  blended  witli  the  anterior  oocipito-atloid  ligament,  and  upper  fasciculus 
of  the  transverse  ligament  of  the  atlas. 

Actions,  The  odontoid  ligaments  serve  to  limit  the  extent  to  which  rotation 
of  the  cranium  may  be  carried;  hence  they  have  received  the  name  of  check 
UgameiiU. 


rV.    TKMPORO-MAXTLLARV  ARTICITLATION. 

Tliis  articulation  is  a  double  arthrodia.  The  parts  entering  into  its  formation 
are,  on  each  side,  the  anterior  part  of  the  glenoid  cavity  of  the  temporal  bone  and 
the  eminentia  articularis  above;  with  the  condyle  of  the  lower  jaw  below.  The 
ligaments  are  the  following : — 

External  Lateral.  Sty lo-m axillary- 

Internal  Lateral.  Capsular. 

Interarticular  Fibro-cartilage. 

The  External  Lateral  Ligament  (fig.  121)  is  a  short,  thin,  and  narrow  fasciculus, 
attached  above  to  the  outer  surface  of  the  zygoma  and  to  the  rough  tubercle  on 
its  lower  border;  below,  to  the  outer  surfai^e  and  posterior  border  of  the  neck 
of  tho  lower  jaw.  This  ligament  is  broader  above  than  below;  its  fibres  are 
pkced  parallel  with  one  another,  and  directed  obliquely  downwards  and  liack- 
wards.  Externally,  it  is  covered  by  the  parotid  gland  and  by  the  integument. 
Intemnny,  it  is  in  relation  ^rith  the  interarticular  fibro-cartilage  and  the  synovial 
membranes. 


ferior  dental  vessels  and 
nerve  separate  it  from 
the  ramus  of  the  jaw. 
Internally  it  is  in  rela- 
tioa  with  the  Internal 
pterygoid. 

Tne  Styh  maxillary 
Ligament  is  a  thin  apo- 
neurotic cord,  which  ex- 
tends from  near  the  apex 
of  the  styloid  process  of 
the  temporal  bone,  to 
the  angle  and  posterior 
Iwrder  of  the  ramus  of 
the  lower  jaw,  between 
the  Masseter  and  In- 
ternal pterygoid  mus- 
cles. Thid  ligament 
separates  the  parotid 
from  the  submaxillary 
gland,  and  has  atttiched 
to  its  inner  side,  part  of 
the  fibres  of  origin  of 
the  Stylo-glossus  muscle.  Although  usually  classed  among  the  ligaments  of  the 
iaw,  it  can  only  be  couaiden;d  as  an  accessory  in  the  articulation. 
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Fig.  123.— Vertical   Section  of  Temporo-maxiUary 

Artlcttiatlon. 


»• 


m 


The  Capsular  Lignmmt  coiLsista  of  a  thin  and  looso  ligamemous  CApeulo, 
attached  above  to  the  circumtercnoc  of  the  glenoid  ca\Hty  and  t!ie  articular  sur&ce 
immediately  in  front:  below,  to  the  neck  of  the  condyle  of  the  lower  jaw.  It 
consists  of  a  few,  thin  scattered  fibres,  and  can  hardly  be  considered  as  a  distinct 
ligament ;  it  is  thickest  at  the  back  part  of  the  articulation. 

The  InterartkuUir  fibTO-cartitage  (fig.  123)  is  a  thin  plate  of  an  oval  form, 
placed  horissontally  between  the  condyle  of  the  jaw  and  the  glenoid  cavity.  Its 
upper  surface  ia  ooneave  from  before  backwards,  and  a  little  convex  tronfiversely, 
to  accommodate  it'self  to  the  form  of 
the  glenoid  cavity.  Ita  under  sur- 
face, where  it  is  in  contact  with  the 
condylcj  i^  concave.  Its  circuinfer- 
eDce  is  connected  externally  to  the 
exiernal  Interal  ligament,  internally 
to  the  capsular  ligament ;  and  in  front 
to  the  tendon  of  the  External  pteiy- 
goid  muscle.  It  is  thicker  at  its  cir- 
cumforence,  especially  behind,  than 
at  its  centre,  where  it  is  sometimes 
pertbrated.  The  fibrca  of  which  it 
18  composed  have  a  concentric  ar- 
rangement, more  apparent  at  the  cir- 
ouDD^crcnoe  than  at  the  centre.  Its 
stiriaoes  are  smooth,  and  di\'ido  the 
joint  into  two  caWtics,  each  of  which 

hi  fumi.^hcd  with  a  separate  synovial  membrane.  When  the  fibro-cartilage  is 
perfi>rated,  the  Hyiiovial  membruues  are  continuous  with  one  another. 
•  The  Sijrvyvial  Mtmhrancs,  two  in  number,  are  placed  one  above,  and  the  other 
below,  the  fibro-cartilage.  The  upper  one,  the  larger  and  looser  of  the  two,  is  con- 
tinued from  the  margin  of  the  cartilage  covering  the  glenoid  cavity  and  eminentia 
articularis,  over  the  upper  surface  of  the  fibro-cartilage.     The  lower  one  is  inter- 

Cwcd  bf^twetMi  iho  under  surface  of  the  fibro-cnrtilage  and  the  condyle  of  the  jaw, 
;ing  prolonged  downwards  a  little  further  behind  than  in  front. 

The  Nervts  of  thia  joint  are  derived  from  the  auriculo-temporal,  and  masseteric 
branches  of  the  inferior  maxillary. 

Actions.  The  movements  permitted  in  this  articnlation  are  very  cxtengire. 
Thus,  the  jaw  may  he  depressed  or  elevated,  or  it  may  be  carried  forwards  or 
backwards,  or  from  side  to  side.  It  is  by  the  alternation  of  these  movemout.'* 
perlormed  in  succession,  that  a  kind  <;f  rotatory  movement  of  the  lower  jaw  upon 
the  upper  tikes  place,  which  materially  as.^isLs  in  the  mastication  of  the  food. 

If  the  movement  of  depression  is  carried  only  to  a  slight  extent,  the  condyles 
remain  in  the  glenoid  cavitiCM,  their  anterior  part  descending  only  to  a  slight  extent ; 
but  if  depression  is  considerable,  the  condyles  glide  from  the  glenoid  fbsKO  on  to 
the  eminentia  articulariis,  carrying  with  them  the  interarticular  fibro-cartilages. 
When  this  movement  is  carried  to  too  great  an  extent,  as,  for  instJinw,  during  a 
convulsive  yawn,  dislocation  of  the  condyle  into  the  zygomatic  fossa  occurs;  the 
interarticular  cartilage  being  carried  forwards,  and  the  capsular  ligament  rup- 
tured. When  the  jaw  is  elevated,  the  condyles  and  flbro-cartilages  arc  carried 
backw.inls  into  their  original  position.  When  the  jaw  Is  carried  forward.s  or 
l^ackwards,  a  horizontiil  gliding  movement  of  the  fihro- cartilages  and  condylea 
upon  the  glenoid  ca\'itics  takes  place  in  the  antero-po.stcrior  direction;  whilst  in 
the  movement  from  side  to  eide,  this  occurs  in  the  lateral  direction. 


V.  ABTICCLATION  OF  TITE  KIBS  "WITH  THE  VKRTEBR^ 

The  articulation  of  the  ribs  with  the  vertebral  column  may  he  divided  into  two 
seta     1.  Those  which  connect  the  heads  of  the  ribs  with  the  bodies  of  the  vcrto- 
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brsB ;   2.  Tliose  whicli  connect  the  neck  and  tubercle  of  the  ribs  witli  tlie  trans- 
verse processes. 

1.  ARnCULATION  BETWKEN  TOE  UeaDS  OP  TOB  RlB3  AXD  THE  BODIES 

OF  THE  VkBTEBRJL 

These  constitute  a  fterica  of  angular  ginglvnioid  joints,  formed  by  the  articula- 
tion of  the  heads  of  the  ribs  with  the  cAvities  on  the  contiguous  margins  of  the 
bodies  of  the  dorsal  vertebn«,  connected  together  by  the  following  hgaments : — 

Anterior  Costo- vertebral  or  Stellate. 

Capsular, 

Interarticular. 

The  Anterior  Casto-vertehral  or  Steltate  Ligament  (fig.  124)  connects  the  anterior 

part  of  the  head  of  eacb 

Fig.  121. — Coito-Tertebral  ODtl  Coato-trassrene  AriicolAtioDS.  rib,  with  the  sides  of  the 

AuUirior  Vitw.  bodies  of  the  vertebri©, 

and  the  intervening  in- 
tervertebral disk.  Itcon- 
sisUi  of  three  ilat  bundles 
of  ligamentous  fibres, 
^  which  radiate  from  the 

\  anterior  part  of  the  head 
of  the  rib.  The  superior 
fasciculus  passes  up- 
wards to  be  connected 
with  the  body  of  the 
vertebra  above;  the  in- 
ferior one  descends  t« 
[  i  *f  iW      \^  ^^*^  body  of  the  vertebra 

below ;  aud  the  middle 
one,  the    smallest   and 
V\  least  distinct,  passes  ho- 

rizontally inwards  to  be 
attached  to  the  interver- 
tebral substance. 

Relations.  In  front, 
with  the  thoracic  ganglia 
of  the  sympathetic,  the 
pleiu-a,  and,  on  the  right 
side,  with  the  vena  azygos  major;  behind,  with  the  interarticular  ligament  and 
synovial  membranes. 

In  the  first  rib,  which  articulates  with  a  ^ngle  vertebra  only,  this  ligament  does 
not  present  a  distinct  division  into  three  fasciculi ;  its  superior  fibres,  however, 
pass  to  be  attached  to  the  body  of  the  last  cervical  vertebra,  as  well  as  to  tho 
body  of  the  vertebra  with  which  the  rib  articulates.  In  the  eleventh  and  twelfth 
ribs,  which  also  articulate  with  a  single  vertebra,  the  same  division  dtws  not  exist : 
but  the  upjier  fibres  of  the  ligament,  in  each  cjusc,  are  connected  with  the  vertebra 
above,  as  well  as  to  that  with  which  the  ribs  articulute. 

The  Capsular  Ligamnfit  is  a  thin  and  loose  ligamentous  bag,  which  surrounds 
the  joint  between  the  head  of  tho  rib  and  the  articular  cavity  formed  by  the  junc- 
tion of  the  vertebrfie.  It  is  very  thiu,  firmly  counncted  with  the  anterior  ligament, 
and  most  distinct  at  the  upper  and  lower  parts  of  the  articulation. 

Tho  Tntcrartii-Adar  Lifjameni  is  situaUnl  m  the  interior  of  the  joint.  It  consists 
of  a  short  band  of  fibres,  flattened  from  above  downwards,  attached  by  one  extremity 
to  the  sharp  crest  on  the  head  of  the  rib,  and  by  tho  other  to  the  intervertebral 
disk.  It  divides  the  joint  into  two  cavities,  which  have  no  communication  with 
oue  another,  and  are  each  lined  by  a  separate  synovial  membrane.    In  the  fir^ 
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eleventh,  and  twelfth  ribs,  the  intorarticular  ligament  does  not  exist;  confleqnently, 
there  is  but  one  syuoviul  inembrane. 

Actuma.  The  movements  permitted  in  these  articulations  are  limited  to  eleva- 
tion, depression,  and  slightly  forwards  and  backwards.  This  movement  varies, 
however,  very  mach  in  its  extent  in  different  ribs.  The  first  rib  is  almost  entirely 
immovable,  excepting  in  deep  inspiration.  The  movement  of  the  second  rib  is 
also  not  very  extensive.  In  the  other  ribs,  their  mobility  increases  successively 
to  the  last  two,  which  are  very  movable-  The  ribs  are  generally  more  movable 
in  the  female  than  in  the  male. 

2.  Abticulatiok  between  the  Neck  and  Tpbkbolb  op  tub  Ribs  vmn 

THE  Tu.VNSVKKSE    rilOCESSES. 

The  ligaments  connecting  these  parts,  are: — 

Anterior  Costo- transverse. 

Middle  Costo-transverse  (Interosseous). 

Posterior  Costo-transverse. 

Capsular. 

The  Anterior  CastO'transvfrrse  Liffament  (fig.  125)  is  a  broad  and  strong  band 
of  fibres,  attached,  below,  to  the  sharp  crest  on  the  upper  bonier  of  the  neck  of 
each  nb,  and  passing  oblic^uely  upwards  and  outwards,  to  the  lower  border  of  the 

VIg.  125. — Coato-triLDSTerse  .4rtlcalAtioD.    Boen  from  above. 
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transverse  process  immediately  above.  It  is  broader  below  than  above,  broader 
and  thiuner  between  the  lower  ribs  than  between  the  upper,  and  more  distinct  in 
&ont  than  behind.  This  ligament  is  in  relation,  in  front,  with  the  intercostal 
TBSsels  and  nerves;  behind,  with  the  Longissimus  dorsi.  Its  itUernal  border 
completes  an  aperture  formed  between  it  and  the  articular  processes,  through 
which  pass  the  posterior  branches  of  tho  intercostal  vessels  and  nerves.  Its  ex- 
trmal  border  is  conttnuons  with  a  thin  aponeurosis,  which  covers  the  External 
intercostal  mu.scle. 

T\ifijir8t  and  last  riba  have  no  anterior  costo-transverse  ligament 
The  Sfiddle   Cmto-tramverse  or  hUerosseoiis  Lttjament   consists   of   short,   but 
strong,  fibres,  which  pass  between  tho  rough  surface  on  tho  posterior  part  of  the 
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neck  of  each  rib,  and  the  anterior  surface  of  the  adjacent  transverse  process.  In 
order  fully  to  exposo  this  ligament,  a  horizontal  section  should  be  made  across 
the  transverse  process  and  corresponding  part  of  tlie  rih;  or  the  rib  may  ho 
forcibly  scparatefl  from  the  transverse  pnx:e.'>s,  and  its  fibres  torn  asunder. 

In  the  eleventh  and  twelfth  ribs,  this  ligament  is  quite  rudinientarv. 

The  Poaferior  Ctvi(0'lra?ifii'rrae  Ligamr-nt  is  a  short>  but  thick  and  strong  fasci* 
cuius,  wliich  passes  obliquely  from  the  summit  of  the  tnmsvjerse  pn>cess  to  the 
rough  non-articular  portion  of  the  tubercle  of  the  rib.  Tliis  ligament  is  shorter 
and  more  oblique  in  the  upper  than  in  the  lower  ribs.  Those  corresponding  to 
the  superior  ribs  ascend^  and  those  of  the  inferior  ones  slightly  descend. 

In  the  ekvenih  and  hvcl/th  ribs,  this  ligament  is  wanting. 

The  articular  portions  of  the  tubercle  of  the  rib,  and  adjacent  transverse  pro 
cess,  form  an  artnrodial  joint,  provided  with  a  thin  capsithr  lujament  attached  to 
the  circumference  of  the  articulating  surfaces,  and  inclosing  a  small  synovial 
menUirane. 

In  the  eleventh  and  twelfth  ribs,  this  articulation  is  wanting. 

Actions.  The  movement  permitted  in  these  joints  is  limited  to  a  slight  gliding 
motion  of  the  articular  surfaces  one  upon  the  other. 


TL  AKTICULATION  OF  THE  CARTILAGES  OF  THE  BIBS  WITH  THE 

BTERNUM. 

The  articulations  of  the  cartilages  of  the  true  ribs  with  the  sternum  are  arthro- 

dial  jointa.     The  ligaments  connecting  them  ai-o: — 

Anterior  Costo-stomal. 
Posterior  Costo-sternaL 

Capsular. 

^Wha  Anterior  Co3(o-9ter7inl  Li'jament  (fig,  126)  is  a  broad  and  thin  membranous 
band  that  radiates  from  the  inner  extremity  of  the  cartilages  of  the  true  ribs,  to 
the  anterior  surface  of  the  sternum.  It  is  composed  of  fasciculi,  which  pass  in 
different  directions.  The  Sfiperior  fasciculi  ascend  obliquely,  the  inferior  pass 
obliquely  downwards,  and  the  thitldlf.  ilusciculi  horizontally.  The  .superticint  fibres 
of  tliLs  ligament  are  the  longest;  they  intermingle  with  the  fibres  of  the  ligaments 
abc^e  and  ticlow  them,  with  those  of  the  opposite  side,  and  with  the  tendinous 
fibres  of  origin  of  the  Pectoralis  major;  forming  a  thick  fibrous  membrane,  which 
covers  the  sxirfoco  of  the  stcmuni.  This  is  more  distinct  at  the  lower  than  at  the 
upper  part. 

•  Tho  Posterior  Costo-siemal  Lirjamaii,  less  thick  and  distinct  than  the  anterior, 
is  composed  of  fibres  which  radiate  from  the  posterior  surface  of  tho  sternal  end 
of  the  cartilages  of  tho  true  ribs,  to  the  posterior  surface  of  tho  sternum,  becom- 
ing blended  with  the  periosteum. 

The  Capsular  Ligament  surrounds  the  joints  formed  between  the  cartilages  ot 
the  true  ribs  and 'the  sternum.  It  is  very  thin,  intimately  blended  with  tba 
anterior  and  posterior  ligaments,  and  strengthened  at  tlie  upper  and  lower  part 
of  the  articulation  by  a  few  fibres,  which  pass  from  the  cartilage  to  the  side  ot 
the  sternum.     These  ligaments  protect  tho  synovial  membranes, 

iS>/novial  Mcmbraiies.  The  cartilage  of  the  Jirst  rib  is  directly  continuous  with 
the  sternum,  the  synovial  membrane  being  absent  The  cartilage  of  the  second 
rib  is  cotmeoted  with  the  sternum  by  means  of  an  intcrartieular  ligament,  attached 
by  one  extremity  to  the  aiildage  of  the  second  rib.  and  by  the  other  extremity 
to  the  cartilage  which  unites  the  lir-st  and  second  pieces  of  the  stcniuni.  Thia 
articulation  is  provided  with  two  synovial  membranes.  Tliat  of  the  tliird  rib  has 
also  two  synovial  membranes;  and  that  of  the  fourth,  fifth,  sixth,  nnd  Seventh, 
each  a  single  synovial  membrane.  Thus  there  are  eifjht  synovial  C4ivities  in  the 
articulations  between  the  costal  cartilages  of  the  true  ribs  and  the  sternum.    They 
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Articulation  of  the  Cartilages  or  the  Rids  with  each  other. 

The  cartilages  of  the  sixtt,  aeventt,  and  eighlH  ribs  articulate,  by  their  lower 
IrorJers,  willi  the  corresponding  margin  of  the  adjoining  cartilages,  by  means  of  a 
Bmall,  smooth,  obloug-shu[}ed  fiicet.  Each  articulation  is  inclosed  in  a  thin 
cajisnlttr  U'jani^.nt,  lined  by  synovial  membrane,  and  strengthened  externally  and 
internally  by  ligamentous  fibres  (intercostal  ligaments),  which  pass  from  one 
cartilage  to  the  other.  Sometimes  the  cartilage  of  the  fifth  rib,  more  rarely 
that  of  the  ninth,  articulates,  by  its  lower  border,  with  the  adjoining  cartilage 
by  a  small  oval  facet;  more  frequently  they  are  connected  together  by  a  few 
ligamentous  fibres.  Occasionally,  the  articular  surfaces  above  mentioned  are  found 
wanting. 

Articulatiox  or  the  Ribs  with  THEni  Cartilages. 

The  outer  extremity  of  each  costal  cartilage  is  received  into  a  depression  in  the 
sternal  end  of  the  ribs,  and  held  together  by  the  periosteum. 

Fig.  127.— Articulations  of  F«lrU  autl  Hip.    Anterior  Vleir. 
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Vn.    LIGAMENTS  OF  THE  STERKtTM. 

The  first  and  second  pieces  of  the  Sternum  are  united  by  a  layer  of  cartilage 
which  rarely  oisifiCvS,  except  at  an  advanced  period  of  life.  These  two  segmenta 
are  connected  by  an  anterior  and  posterior  ligament. 

The  anterior  stomal  ligavxent  consists  of  a  lavcr  of  fibres,  having  a  longitudinal 
direction;  it  blends  with  the  fibres  of  the  anterior  costo-sternal  ligaments  on 
both  sides,  and  with  the  aponeurosis  of  origin  of  the  Pectoralis  major.  This 
ligament  is  rough,  irregular,  and  much  thicker  at  the  lower  than  at  the  upper  part 
of  the  bone. 
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The  posterior  sternal  ligament  is  disposed  in  a  somewhat  similar  manner  on  the 
pudteriur  surioco  of  the  urtiuul&tiou. 

Tin.  ARTICULATIONS  OP  THE  PELVI8  WITH  THE  SPIXE. 

The  ligamenta  connecting  the  last  lumbar  vertebra  with  the  sacrum  are  similar 
to  those  which  connect  the  segments  of  the  spine  with  each  other,  viz.:  1.  The 
continnation  ilowuwarda  of  the  anterior  and  posterior  common  ligaments.  2.  The 
intervertebral  substance  connecting  the  flattened  oval  surfaces  of  the  two  bones, 
thus  forming  an  amphiarthrodial  joint.  3.  Ligamenta  subflava,  connecting  the 
arch  of  the  last  lumbar  vertebra  with  the  posterior  border  of  the  sacral  canal. 
i.  Capsular  ligaments  connecting  the  articulating  processes  and  forming  a  double 
arthrodia.    5.  Inter-apinous  and  supra-spinoua  ligiuuenti*. 

The  two  proper  ligamenta  connecting  the  pelvis  with  the  spine  arc  the  lumbo 
eacral  and  lumbo-Uiac. 

The  Lumbosacral  Ligament  (fig.  127)  is  a  short,  thick,  triangular  fasciculus, 
oonnected  above  to  the  lower  an<i  front  part  of  the  transverse  process  of  the  last 
lombar  vertebra,  and,  passing  obliquely  outwards,  is  attached  Im^Iow  to  the  lateral 

Fig.  128.— ArticuUUoiu  or  P«lvl8  ftud  Hip.    Potterior  YI«v. 
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Buriaoe  of  the  base  of  the  sacrum,  becoming  blended  with  the  anterior  sacro-iliao 
ligament    Tliis  ligament  is  in  relation  in  front  with  the  Psoas  muscle. 

The  Luvibo-iliac  Ligament  (fig.  127)  passes  horizontally  oiuwarda  from  the 
apex  of  the  transverse  process  of  the  last  liunbar  vertebra,  to  that  portion  of  the 
crest  of  the  ilium  immediately  in  front  of  the  sacro-iliac  articulation.  It  is  of  a 
trianj^lar  form,  thick  and  narrow  iuternally,  broad  and  thinner  externally.  It  is 
in  relation,  in  front,  with  the  Psoas  niusde;  behind,  with  the  muscles  occupying 
the  vertebral  groove ;  above,  with  the  Quadratus  lumborum. 
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IX.  ARTICULATIONS  OF  THE  PELVIS. 

The  Ligaments  connecting  the  bones  of  the  pelvis  with  each  other  may  bo 
divided  into  four  groups,  1.  Those  connecting  the  sacrum  nnd  ilium.  2.  Those 
passing  between  the  sacrum  and  iacbiuiu.  3.  Those  couueciiug  the  sacrum  and 
coccyx.    4.  Those  between  the  two  pubio  bones. 

1.  Articulation  of  the  Sacrum  and  Ilium. 

The  sncTo-iliao  articulation  is  an  am|ihiarthrotlial  joint,  formed  between  the 
lateral  surfaces  of  the  sacrum  and  ilium.  The  anterior  or  auricular  portion  of 
each  artieular  surfi^o  is  covered  with  a  thin  plate  of  eartihige,  thicker  on  the 

Liruni  tliau  ou  the  ilium.  The  fiurlaces  of  these  cartilages  in  the  adult  are  rough 
nd  irregular,  and  separatetl  from  one  another  by  a  soft  yellow  pulpy  substance. 
At,  au  early  period  of  life,  occasionally  in  the  adult,  and  in  the  female  during 
pregnancy,  they  aro  smooth  and  lined  by  a  delicate  avnovial  membrane.  Tho 
ligaments  connecting  these  surfaces  arc  the  anterior  anJ  posterior  sacroiliac. 

The  Antericr  Sacro-iUac  Ligament  consists  of  numerouft  thin  ligiunenlous  bands, 
which  connect  the  anterior  surfaces  of  the  sacrum  and  ilium. 

The  Posterior  Sacro-ih'ac  (fig.  128)  is  a  strong  interosseous  ligament,  sitiiMled 
in  the  deep  depression  between  the  sacrum  and  ilium  behiml,  and  forming  iho 
chief  bona  of  connection  between  these  bones.  It  consists  of  numerous  strong 
faaueuli,  which  pass  between  tho  bones  in  various  directions.  Three  of  ibesie  are 
of  largo  size;  the  two  superior,  nearly  horizontal  in  direction,  arise  from  the  first 
and  8ec<ind  transverso  tubercles  on  the  posterior  surface  of  the  sacrum,  and  are 
inserted  into  the  rough  uneven  surface  at  tho  posterior  part  of  the  inuur  .-(urrace 
of  the  ilium.  The  third  fasciculus,  oblique  in  direction,  Ls  attached  by  one  ex- 
tremity to  the  thinl  or  fourth  transverse  tuborclo  on  the  posterior  surface  of  the 
Siicrum,  and  by  the  other  to  the  posterior  superior  spine  of  the  ilium;  it  is  some- 
times called  the  oblique  sacro'iltac  Ugamctit, 

2.  Articulation  of  thk  Sacrum  and  Ischium. 

*  Tlie  Great  or  Posterior  Sacro-isciatio. 

The  Lesser  or  Anterior  Sacro- sciatic. 

•  The  Great  or  Posterior  Saero-seiatic  LigaTnent  \a  situated  at  the  lower  and  back 
part  of  the  i>elvis.  It  is  thin,  flat,  and  triangular  in  form,  narrower  iu  the  middle 
than  at  tho  extremities,  attached  by  its  broad  base  to  tho  posterior  inferior  spine 
of  the  ilium,  to  the  tliird  and  fourth  transverse  tubercles  on  the  sairrum,  and  to 
the  lower  part  of  the  lateral  margin  of  that  bone  and  the  coccyx;  passing 
obliquely  downwards,  outwards,  and  forwards,  it  becomes  narrow  and  thick,  and, 
at  its  insertion  into  the  inner  margin  of  the  tuberosity  of  tho  ischium,  it  increases 
in  breadth,  and  is  prolonged  forwards  along  the  inner  margin  of  the  ramus  forming 
tho  falciform  ligament.  The  free  eoncJive  edge  of  this  ligament  has  attached  to  it 
tho  obturator  fascia,  with  which  it  forms  a  kind  of  groove,  protecting  the  internal 
pudic  vessels  and  nerve.  One  of  its  surfaces  is  turned  towards  the  perineum,  the 
other  towards  the  Obturator  intemus  muscle. 

The  posterior  surface  of  this  ligament  gives  origin,  by  its  whole  extent,  to  fibres 
of  the  Gluteus  maximus.  Its  atidri&r  sur/a/^e  is  united  to  tho  lesser  sacro-sciatio 
ligament.  Its  superior  border  forms  the  lower  boundary  of  tho  lesser  sacro-sciatio 
foramen.  Its  htvsr  border  forms  part  of  the  boundary  of  the  perineum.  This 
ligament  is  pierced  by  the  coccygeal  branch  of  the  sciatic  artery. 

The  Lesser  or  Anterior  Sncro-sciniic  Ligarnent,  much  shoiter  and  stnaller  than 
the  prece^ling,  is  thin,  triangular  in  form,  attached  by  its  apex  to  the  spine  of  the 
ischium,  and  internally,  by  its  broad  base,  to  the  lateral  margin  of  tho  sacrum 
and  <!oecyx,  anterior  to  tho  attachment  of  the  great  sacro-sciatio  ligament,  with 
which  its  fibres  are  intermingled. 
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It  is  in  relation,  anteriorly,  with  the  Coccygcus  muscle ;  posteriorly,  it  is  covered 
by  the  posterior  ligameut,  and  crusaud  by  the  pudic  vessels  and  nerve,  ltd  supe- 
rior iyynier  forms  the  lower  l)Oimdary  of  the  great  sacro-seiatic  foramen;  its  it\fe- 
rior  hornier,  part  of  the  lesser  sacroaciatic  foramen. 

These  two  ligaments  convert  the  sac ro- sciatic  notches  into  foramina.  The 
su)ierior  or  yreat  sacro-aciatic  foramen  is  bounded,  in  front  and  above,  by  the  pos- 
terior border  of  the  os  innominatum ;  behind,  by  the  great  sacro-sciatic  ligameut ; 
and  below,  by  the  lesser  ligament  It  is  partially  flllol  up,  in  the  recent  state, 
by  the  Pyrilbrmis  muscle.  Above  this  muscle,  the  gluteal  vcs-scls  and  nervo 
emerge  from  the  pelvis;  and  bolowit,the  ischialic  vesisels  and  nerves,  the  internal 
pudic  vessels  and  nerve,  and  the  nerve  to  the  Obturator  intemus.  The  inferior 
or  lesser  sacro-sciatic  foramen  is  bounded,  in  front,  by  the  tuber  ischii ;  above,  by 
the  spine  and  leaser  ligament;  behind,  by  the  greater  ligament  It  transmits 
the  tendon  of  the  Obturator  iuteruus  muscle,  itd  nerve,  and  the  pudic  vceseU  and 
nerve. 

S.  Articulation  of  the  Sacbctm  axd  Coccyx. 

This  articulation  is  an  amphiarthrodtul  Joint,  formed  between  the  oval  surface 
on  the  summit  of  the  sacrum,  and  the  base  of  the  coccyx.  It  is  analogous  to  the 
joints  between  the  bodies  of  the  vertebrae,  and  i&  connected  by  similar  ligaments. 
They  are  the— 

Anterior  Sacro-coccygeaL 
Posterior  Sacro-coccygoai. 
Intorarticular  Fibru-cartilage. 

The  Anterior  Sacro-coccygml  Lifjarru^nt  consists  of  n  few  irregular  fibres,  which 
descend  from  the  anterior  surface  of  the  sacrum  to  the  front  of  the  coccyx,  becom- 
ing blended  with  the  periosteum. 

The  Posterior  Sdcro-coccygcal  Lifjameytl  is  a  flat  band  of  ligamentous  fibres,  of  a 
peailv  tint,  which  arises  from  the  margin  of  the  lower  orifice  of  the  sacral  caual, 
and  descends  to  be  in.s<irteil  into  the  jio.'Jteriur  snriaoo  of  the  ctxicyx.  This  liga- 
ment completes  the  lower  and  back  pari  of  the  siicral  canal.  Its  suj>erficial  fibres 
arc  much  longer  than  the  deep-seated ;  the  latter  extend  from  the  apex  of  the 
sacrum  to  the  upper  comua  of  the  coccyx.  This  ligament  is  in  relation  in  front 
with  the  arachnoid  membrane  uf  the  sacral  canal,  a  j>ortion  of  the  sacrum,  and 
almost  the  whole  of  the  posterior  surface  of  the  coccyx ;  behind  with  the  GIntoua 
maxim  us. 

An  Intorarticular  Fibro-c<irtihfje  is  interposed  between  the  contiguous  surfaces 
of  the  sacnim  and  coccyx;  it  diftera..from  t!iat  interposed  between  the  Iwdics  of 
the  vertebra),  in  being  thinner,  and  its  central  part  more  firm  in  texture.  It  is 
somewhat  thicker  in  front  and  behind,  than  at  the  side^.  Occasionally  a  synovial 
membrane  is  found  where  the  coccyx  is  freely  movable,  which  is  more  esp<x;ially 
the  case  during  pregnancy. 

The  diflferent  segments  of  the  coccyx  are  connectetl  together  by  an  extension 
downwanls  of  the  anterior  and  posterior  sacro-coecygeal  ligaments,  a  thin  anjiular 
disk  of  fibro-cartilage  being  interposed  between  each  of  the  bones.  In  the  adult 
male  all  the  pieces  become  ossifitxl ;  but  in  the  female,  this  does  not  commonly 
occur  until  a  later  period  of  life.     The  separate  segments  of  the  coccyx  are  first 

sited,  and  at  a  more  advanced  age  the  joint  between  the  sacrum  and  the 

^^^iona.  The  movements  which  take  place  between  the  sacrum  and  coccyx, 
na  between  the  dift'erent  pieces  of  the  latter  bone,  are  slightly  forwards  and  back, 
wards ;  they  are  very  limited.     Their  mobility  increases  during  pregnancy. 


4,  Articulation'  of  the  Pubes. 
The  articulation  between  the  pubic  bones  is  an  amphiarthrodial  joints  formed 
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by  the  junction  of  the  two  oval  surfaces  which  haa  received  the  name  of  the 
symphysU.    The  ligaments  of  this  articulation  are  the — 

Anterior  Pubic.  Posterior  Pubic. 

Superior  Pubic.  Subpubic, 

luterurticular  Fi  bro-cartihige. 

The  Anterior  Puhic  Ligament  consists  of  several  superimposed  layers,  which 
pass  across  the  front  of  the  articulation.  Tlie  superficial  fibres  pass  obliquely 
from  one  bone  to  the  other,  decussating  and  forming  an  interlacement  with  the 
fibres  of  the  aponeurosis  of  the  External  oblique  muscle.  The  deep  libres  pass 
transversely  across  the  symphysis,  and  are  b)euded  with  the  intcrarticular  fibro- 
cartilage. 

The  Posterior  Puhio  Ligament  consists  of  a  few  thin,  scattered  fibres,  which  unit© 
the  two  pubic  bones  posteriorly. 

The  Superior  Pubtc  Ligament  is  a  band  of  fibres,  which  connects  together  the 
two  pubic  bones  superiorly. 

Tlie  Stihpubic  LigaineiU  is  a  thick,  triangular  arch  of  ligamentous  fibres,  con- 
necting together  the  two  pubic  bones  below,  and  forming  the  upper  boundary  of 
the  pubic  arch.  Above,  it  is  blended  with  the  intcrarticular  fibrocartilagej 
laterally,  with  the  rami  of  the  pubes.  Its  fibres  are  of  a  yellowish  color,  closely 
connected,  and  have  an  arched  direction. 

Fig.  129.— Vortical  Section  of  the  Symphysis  Pubia. 

Uadtf  naar  iu  Postarior  SuHdoo. 
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The  TtUerarticuIar  FihrocartiJage  consists  of  two  oval-shaped  plates,  one  cover- 
ing the  surface  of  each  symphysis  pubis.  They  vary  in  thickness  in  different 
subjects,  and  project  somewhat  beyond  the  level  of  the  bones,  especially  behind. 
The  outer  surface  of  each  plate  is  firmly  connected  to  the  bone  by  a  series  of 
nipple-like  processes,  which  accurately  fit  within  corresponding  depressions  oo  the 
osseous  suriace.  Their  opjwsed  surfaces  are  connected,  in  the  greater  part  of  their 
extent,  by  an  intermediate  fibrous  elastic  tissue ;  ami  by  their  circumference  to  the 
various  ligaments  surrounding  the  joint.  An  interspace  is  left  between  the  plates 
at  the  upper  and  back  part  of  the  articulation,  where  the  fibrous  tissue  is  deficient, 
and  the  surface  of  the  fibro-cartilage  is  lined  by  epithelium.  The  space  is  found 
at  all  periods  of  life,  both  in  the  male  and  female ;  but  it  is  larger  iu  the  latter, 
especially  during  pregnancy,  and  after  parturition.  Tt  is  most  frequently  limited 
to  the  upper  and  back  part  of  the  joint;  but  it  occasionally  reaches  to  the  front, 
and  may  extend  the  entire  length  of  the  cartilages.  Tliis  structure  may  be  easily 
demonstrated,  by  making  a  vertical  section  of  the  symphysis  pubis  near  its  poa* 
terior  surface. 


8TERNO-CLATIC17LAR.  ^^BF        SOt 

The  Obturator  Ligament  is  a  dense  membranous  layer,  consisting  of  fibres  which 
interlace  in  various  directions.  It  is  attached  to  the  circumference  of  the  obtu- 
rator foramen,  which  it  closes  completely,  except  »t  its  upper  and  outer  part, 
where  a  small  oval  camil  is  left  for  the  passage  of  the  obturator  vessels  and  nerve. 
It  is  in  relation,  in  front,  with  the  Obturator  extemus;  behind,  wth  the  Obtura- 
tor intemus ;  both  of  which  muscles  are  in  part  attached  to  it 


ARTICULATIONS  OF  THE  UPPER  EXTREMITY. 

The  articulations  of  the  Upper  Extremity  may  be  arranged  into  the  following 

rmps: — 1.  Sterno -clavicular  articulation.  2.  Scapulo-clavicular  articulution. 
Ligaments  of  the  Scapula.  4.  Shoulder-joint  5.  Elbow-joint  6.  Radio- 
ulnar articulation.  7.  Wrist-joint.  8.  Articidations  of  the  Carpal  bones.  9. 
Carpo-metacarpal  articulations.  10.  Metacarpu-phalangeal  articulations.  IL 
Articulations  of  the  Phalanges. 

Fig.  130.— SUrao-clarlcnUr  ArUcoUtion.    Antwior  Viair. 
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1.  STERyO-CLAVICL'LAR  ARTICULATION. 

The  StemO'etavicular  is  an  arthrodial  joint  The  parts  entering  into  its  forma*, 
tion  are  the  sternal  end  of  the  clavicle,  the  upper  and  lateral  part  of  the  first 
piece  of  the  sternum,  and  the  cartilage  of  the  first  rib.  The  articular  surface  of 
the  clavicle  is  much  longer  than  that  of  the  sternum,  and  invested  with  a  layer 
of  cartilage,'  which  is  considerably  thicker  than  that  on  the  latter  bone.  The 
ligaments  of  this  joint  are  the 

Anterior  Stcrno-clavicular.  Interclavicular, 

Posterior  Sternoclavicular.  Costo -clavicular  or  rhomboid. 

Interarticular  Fibro-Cartilage. 

The  Anterior  Stemo-elavic^ihr  Lifjament  is  a  broad  band  of  ligamentous  fibres, 
which  covers  the  anterior  surface  of  the  articulation,  being  attached,  above,  to  the 
upper  and  front  part  of  the  inner  extremity  of  the  clavicle ;  an<l,  passing  obliquely 
downvrards  and  inwards,  is  attached,  below,  to  the  front  and  upper  part  of  the 
first  piece  of  the  sternum.    This  ligament  is  covered  in  front  by  the  siemal  por- 

'  Acconllnfc  to  Prncli,  tbp  storoal  end  of  the  cUvicle  Is  corered  by  a  liwae  which  is  more 
fibroas  than  cartilaginoas  in  structure. 
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taon  of  the  SternO'cIeidomastoid  and  the  integument;  behind,  it  is  in  relation 
with  tho  iuterarticular  iibro-cartilage  and  the  two  synovial  membranes. 

The  Posterior  Slenio-clavicular  Ligament  is  a  broad  band  of  fibres,  which  covers 
the  positeriur  surface  of  the  articiilatiou,  being  attached,  above,  to  the  jwsterior 
part  of  the  inner  extremity  of  the  clavicle ;  and,  passing  obliquely  downwards 
and  inwards,  iy  connected,  t)eluw,  to  the  posterior  and  upper  part  of  the  sternum. 
It  is  in  relation,  in  front,  with  the  interarticular  fibro- cartilage  and  synovial  mem- 
branes; behind,  with  the  Stcmo-hyoid  and  Stcrno-thyroid  muscles. 

Tho  IntercJavicular  Li'jamcnt  is  a  flattened  ligamentous  band,  which  varies 
considerabli?'  in  form  and  size  in  diflferent  individuals;  it  passes  firom  the  u])per 
part  of  the  nmer  extremity  of  one  clavicle  to  tho  other,  and  is  closely  aitache*!  to 
the  upper  margin  of  the  sternum.  It  is  in  relation,  in  front,  with  the  integument; 
behind  vd\h.  the  Sternothyroid  muscles. 

The  Costo-ciavicutar  or  rhomboid  Ligament  is  a  short>  flat,  and  strong  band  of 
ligamentous  fibres  of  a  rhumboid  furm,  attached,  below,  to  the  upper  and  inner 
part  of  the  cartilage  of  the  first  rib ;  and,  ascending  obliquely  backwards  antl  out- 
wanls,  is  attached,  above,  to  tho  rhomboid  depression  on  the  under  surlhce  of  the 
clavicle.  It  is  in  relation,  in  front,  with  the  tendon  of  origin  of  the  Subclavius ; 
behind,  with  the  subclavian  vein, 

Tlie  Intftrarticular  Fibre-cartilage  is  a  flat  and  nearly  circular  disk,  interpose<l 
between  the  articulating  surfaces  of  the  sternum  and  clavicle.  It  is  attached, 
above,  to  tho  upper  and  posterior  border  of  the  clavicle;  below,  to  the  cartilage 
of  the  first  rib,  at  its  jimotion  with  the  sternum;  and  by  its  circumference  to  the 
anterior  and  posterior  eterno-clavicular  ligaments.  It  is  thicker  at  tho  circum- 
ference, especially  its  upper  and  back  part,  than  at  its  centre,  or  below.  It 
divides  the  joint  into  two  cavities,  each  of  which  is  furnished  with  a  separate 
synovial  membrane ;  when  the  fibre -cartilage  is  perforated,  which  not  unfrequently 
occurs,  tho  synovial  membranes  communioato. 

Of  the  two  Synovial  Mcrnhranes  found  in  this  articulation,  one  is  reflated  from 
the  sterna!  end  of  the  clavicle,  over  the  adjacent  surface  of  the  fibro-cartilagc,  and 
cartilage  of  the  first  rib;  the  other  is  placed  between  the  articular  surface  of  the 
sternum  and  adjacent  surface  of  tlic  fibro- cartilage.  The  latter  is  the  more  loose 
of  the  two ;  they  .seldom  contain  much  syno\'ia. 

Actions.  This  articulation  is  the  centre  of  tho  movements  of  the  shoulder,  and 
admits  of  motion  in  nearly  every  direction,  upwards,  downwards,  backwards, 
forwards,  as  well  as  circumduction ;  the  sternal  end  of  the  clavicle  and  the  inter* 
articular  cartilage  gliding  on  tho  articular  surface  of  the  sternum. 


2.   SCAPULO-CLAVICULAR  ArTICULAHON. 

The  Scapuh-chvicuhr  is  an  arthrodial  joint,  formal  between  tho  outer  ex- 
tremity of  the  clavicle,  and  the  upper  edge  of  the  acromion  process  of  the  scapula. 
Its  ligaments  aro  the 

Su|wrior  Apromio-clnvicular. 

Inferior  Acromio-clavicular. 

Coraco-clavicular  j  p    P^i 
Iuterarticular  Fibro-eartilagc. 

The  Superior  Acromio'clavicular  Ligament  i.sa  broad  band  of  fibres,  of  a  quad- 
rilateral form,  which  covers  the  superior  part  of  the  articulation,  extendine 
bct^veen  the  upper  part  of  tho  outer  end  of  the  clavicle,  and  the  adjoining  part  ot 
tho  acromion.  It  is  composed  of  jiarallel  fibres,  which  interlace  with  the 
aponeurosis  of  the  Trapezius  and  Deltoid  muscles ;  below,  it  is  in  contact  with 
the  intcrarticular  fibro-cartilage  and  synovial  membranes. 

The  Inferior  Acromiochivicular  Ligament,  somewhat  thinner  than  the  preceding 
covers  the  under  part  of  the  articulation,  and  is  attachctl  to  the  adjoining  surfacee 


SCAPULO. CLAVICULAR. 
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of  tho  two  bones.  It  is  in  relation,  above,  with  the  interarticiUar  fibro-cartilago 
(when  it  exists)  and  the  synovial  membranes;  below,  with  the  tendou  of  tho 
Supra-spinatu.-i.  Tliese  two  ligameuts  are  continuous  with  each  other  in  front 
and  behind,  and  form  a  complete  capsule  around  the  joint. 

Tho  Caraco<h.vicular  I/it^amait  serves  to  connect  the  clavicle  with  the  eorocoid 
process  of  the  scapula.  It  consists  of  two  iasciculi,  called  the  trapezoid  and  conoid 
ligaments. 

The  Trapezoid  ligament,  the  anterior  and  external  fxsciculua,  is  a  broad,  thin, 
quadrilateral-shaped  band  of  fibres,  placed  obliquely  between  the  coracoid  process 
and   the   clavicle.     It  is  attached,  below,  to  the  upper  suHaoc  of  the  coracoid 

Fig.  131.— Thtt  LeU  Sbotild«r-jolDt,  Seftpalo-cUviculAr  ArtioalAUons, 
and  J'ropor  LlgAtsenti  of  Sospala. 
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process;  above,  to  the  oblique  line  on  the  under  surface  of  the  clavicle.  Its 
anterior  boriler  is  tree;  its  posterior  border  is  joined  witli  the  conoid  ligament, 
the  two  forming  by  their  juuction  a  projecting  angle. 

The  Cowyid  ligavietit,  the  posterior  and  internal  fasniculua,  is  a  dense  band  of 
fibres,  conical  in  form,  the  base  being  turned  upwards,  the  summit  downwards. 
It  is  attached  by  its  apex  to  a  rou^li  iiepression  at  the  base  of  the  coracoid  process, 
internal  to  the  preceding ;  al>ove,  by  its  expanded  base,  to  the  conoid  tubercle  on 
the  under  surface  of  tlie  cUvicle,  and  into  a  line  proceeding  internally  from  it 
for  half  an  inch.  Tliese  ligaments  are  in  relation,  in  front,  with  the  Sul>claviua; 
behind,  with  tho  Trapezius :  they  serve  to  limit  rotation  of  the  scapula  forwarxls 
and  backwards. 

The  Interarticular  Ftbro-cartihge  is  most  frequently  absent  in  this  articulation. 
When  it  exists,  it  generally  only  partially  separates  the  articular  surfaces,  and 
14 
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occupies  tlic  upper  part  of  the  articulfttion.  More  rarely,  it  completely  separates 
the  joint  into  two  cavities. 

There  are  tioo  Sr/rtovial  Mifrnhrnnes  where  a  complete  interurticular  cartilage 
exists;  more  frequently,  there  is  only  one  syno^'ial  membrane. 

Actions.  The  movements  of  this  articulation  are  of  two  kinds,  x.  A  gliding 
motion  of  the  articular  end  of  the  clavicle  on  the  acromion.  2.  Rotation  of  the 
ecapula  forwards  and  backwards  upon  the  clavicle,  the  extent  of  this  rotation  being 
limited  by  the  two  portions  of  the  coraco-clavicular  ligament. 

3.  Pbopeb  Ligaments  of  the  Scapula. 


The  proper  ligaments  of  the  scapula  are,  the 
Coraco-acromial. 


Transverse. 


The  Coraco-acromial  Ligament  is  a  broad,  thin,  flat  band,  o?  a  triaiiCTilar  shape, 
extended  transversely  above  the  upper  part  of  the  shoulder-joint,  rKitween  the 
corawid  and  acromion  ])roeeases.  It  is  attached,  by  its  apex,  to  the  summit  of  the 
acromion  just  in  front  of  the  articular  surface  for  the  clavicle ;  and  by  its  broad 
base,  to  the  whole  length  of  the  outer  border  of  the  c<jracoid  process.  Its  posterior 
fibres  are  directed  obliquely  backwards  and  outwaixls,  its  anterior  fibres  trans- 
versely. This  ligament  completes  the  vault  formed  by  the  coracoid  and  acromion 
piMcesses  for  the  protection  nf  the  head  of  t}ie  humerus.  It  is  in  relation,  above, 
with  the  clavicle  and  under  surface  of  the  Deltoid  ;  below,  with  the  tendon  of  the 
Supra-spinatus  muscle,  a  bursa  being  interposed.  Its  anterior  border  is  continuous 
with  a  dense  cellular  lamina  th.it  passes  beneath  the  Deltoid  upon  the  tendons  of 
the  Supra-.Hpin.iti  and  Infra-spinati  muscles. 

The  Transverse  or  Coracoid  Ligament  converts  the  suprascapular  notch  into  a 
foramen.  It  is  a  thin  and  flat  fasciculus,  narrower  at  the  middle  than  at  the 
extremities,  attached,  by  one  end,  to  the  base  of  the  coracoid  procccs,  and  by  the 
other,  to  the  inner  extremity  of  the  scapular  iir)teh.  The  suprascapular  ner\'e 
passes  through  the  foramen;  its  accompanying  vcwels  above  it. 

4.  SHOULnER-JOIXT. 

The  Shoulder  is  an  cnarthrodial  or  ball-and-socket  joint.  The  bones  entering 
into  its  formation  are  the  large  globular  head  of  the  humerus,  which  i.-*  received 
into  the  shallow  glenoid  cavity  of  the  scapula,  an  arrangement  which  permits  of 
very  considerable  movement,  whilst  the  joint  itself  is  protected  against  displace- 
ment hy  the  strong  ligaments  and  tendons  which  surround  it,  and  above  by  an 
arched  vault,  formed  by  the  under  surface  of  the  coracoid  and  acromion  processes, 
and  the  coraco-acromial  ligament.  The  articular  surfaces  arc  covered  by  a 
layer  of  cartilage:  that  on  the  head  of  the  humerus  is  thicker  at  the  centre  than 
&t  the  circumference,  the  reverse  being  observed  in  the  glenoid  cavity.  Its  liga- 
ments are  the 


Capsuliir. 


Cor  aco-humcral . 


Glenoid. 


The  Capsular  Ligament  completely  encircles  the  articulation ;  being  attached, 
above,  tf>  the  circumference  of  the  glenoid  cavity  beyond  the  glenoid  ligament ; 
below,  to  the  anatomical  neck  of  the  humerus,  approaching  nearer  to  the  articular 
cartilajro  above,  than  in  the  rest  of  its  extent.  It  is  thicker  above  than  below, 
remarkably  loose  and  lax.  and  much  larger  and  longer  than  is  neces.sary  to  keep 
the  bones  in  contact,  aUo\viug  them  to  he  separated  from  each  other  more  than  an 
inch,  an  evident  provision  for  that  extreme  freedom  of  movement  which  is  peculiar 
to  this  articulation.  Its  external  surface  is  strengthened,  above,  by  the  Supra- 
ppinatus;  above  and  internally,  by  the  coraco-huraeral  ligament;  below,  by  the 
longhead  of  the  Triceps;  externally,  by  the  tendons  of  the  Infra-spiuatus  and 
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Teres  minor ;  and  internally,  by  the  tendon  of  the  Svibscapularis.  The  capsular 
ligament  usually  preuenta  three  openings;  odo  at  its  inner  side,  below  the  c<»racoid 
process,  pnrliiilly  filled  up  by  the  tcmlon  of  the  Subscapularis ;  it  establishes  a 

smmaQic^tiou  between  the  synovial  uicrabrnne  of  the  joint  and  a  bursa  beneath 
the  tendon  of  that  muscle;  a  second,  not  constiml,  at  its  outer  part,  where  a  com- 
munication someliraes  exists  between  the  joint  and  a  bursal  sac  belonging  to  the 
Infraspinatus  muscle.  The  third  is  seen  in  the  lower  bonier  of  the  li^ment, 
between  the  two  tuberosities,  for  the  passage  of  the  teudon  of  the  Biceps  muscle. 

The  (^>raco-hunKral  or  ylcccwory  Ligament  is  a  broad  band  which  strengthens 
the  upper  and  inner  part  of  the  capsular  ligament.  It  arises  from  the  outer  Iwrdcr 
of  the  coracoid  process,  and  descends  obliquely  downwards  and  outwards  t*j  the 
front  of  the  great  tuberosity  of  the  humerus,  being  blendefl  with  the  tendon  of  the 
^Supra-spinatus  muscle.    Thii  ligament  is  intimately  united  to  the  capsular  in  the 

rcater  part  of  its  extent. 

The  Glenoid  Ligament  is  a  firm  fibrous'  band  attached  round  the  margin  of 
the  glenoid  cavity.  It  is  triangular  on  section,  the  thickest  portion  being  fixe<l  to 
the  circumference  of  the  cavity,  the  free  ed^  being  thin  and  sharp.  It  is  coa- 
tinuou5  above  with  the  long  tendon  of  the  Biceps  muscle,  which  bifurcates  at  the 
upper  part  of  the  cavity  into  two  fasciculi,  which  encircle  its  margin,  and  unite 
at  Its  lower  part.  This  ligament  decp<;ns  the  cjivity  for  articulation,  and  protects 
the  eilge.i  of  the  bone.     It  is  lined  by  the  synovial  membrane. 

The  Si/novial  Mt-mJjranc  lines  the  margin  of  the  glenoid  cavity  and  the  fibro- 
cartilaginous rim  surrounding  it;  it  is  then  reflected  over  the  iutcrnal  surface  of  the 
capsular  ligament,  covers  the  lower  part  and  sides  of  the  nock  of  the  humerus,  and 
is  continued  a  short  distance  over  the  cartilage  covering  the  head  of  this  bone.  The 
long  tendon  of  tlio  Biceps  muscle  which  passes  through  the  joint  is  inclosed  in  a 
tubular  sheath  of  synovial  membrane,  which  is  reflected  upon  it  at  the  point  where 
it  perforate?  the  capsule,  and  is  continued  around  it  as  iar  as  the  summit  of  the 
glenoid  civity.  Tlio  tendon  of  the  Biceps  is  thus  enabled  to  traverse  the  articu- 
lation, but  is  not  contained  in  the  interior  of  the  synovial  cavity.  The  s>'novial 
membrane  communicates  with  a  large  bursjil  sac  beueath  the  tendon  of  the  Sub- 
scapularis, by  an  opening  at  the  inner  side  of  the  capsular  ligament;  it  also 
occasionally  communicates  with  another  bursal  sac,  beneath  the  tendon  of  the 
Infra'Spinatua,  through  an  orifice  at  its  outer  part.  A  thinl  bursal  sac,  which 
d«>e3  not  coraraumcate  with  the  joint,  is  placed  between  the  under  surface  of  the 
deltoid  and  the  outer  surface  of  the  capsule. 

The  Muscles  in  relation  with  the  joint  are,  above,  the  Supra -spinatus ;  below, 
the  long  head  of  the  Triceps;  internally,  the  .Sulx«capularia ;  cxternallv,  the  Infra- 
itpinatus,  and  Teres  minor;  within,  the  long  tendon  of  the  Biceps.  The  I)elUiid 
is  placet!  most  externally,  and  covers  the  articulation  on  its  outer  side,  and  in  front 
and  behind. 

The  Arteries  supplying  the  joint  are  articular  branches  of  the  anterior  and 
posterior  circumfiex,  and  suprascapular. 

The  Nerves  are  derived  from  the  circumflex  and  suprascapular, 

Acttows.  The  shoulder-joint  is  capable  of  movement  in  almost  any  dircctioti, 
forwards,  backwards,  abduction,  adduction,  circumduction,  and  rotation. 


5,  Elbow-joint. 

The  KJhnw  is  a  (finylymoid  or  hinge  joint.  The  bones  entering  into  its  forma- 
tion are  the  trotihlear  surface  of  the  humerus,  which  is  received  in  the  greater 
sigmoid  cavity  of  the  ulna,  and  admits  of  the  movements  peculiar  to  this  joint, 
those  of  flexion  an<i  extension,  whilst  the  oup-sliaped  depression  of  the  head  of  the 
radius  articulates  with  the  radial  tuberosity  of  the  humerus,  its  circ.umference 
with  the  leaser  sigmoid  cavity  of  the  ulna,  alloi^ing  of  the  movement  of  rotation  of 
the  radius  on  the  ulna,  the  chief  action  of  the  superior  radio*ulnar  articulation. 
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Fig.  1^2,— Left  Etbow-Joint.  showing  Ante- 
rior and  Intenuii  |jit«ral  Liganiuiits. 


\1\ 


^i*\, 


The  articular  surfaces  arc  covered  with  a  thin  layer  of  cartilage,  and  oonnected 
together  by  the  following  ligomeuts: — 

Anterior  Ligament,  Internal  Lateral. 

Posterior  Ligament.  External  Lateral. 

The  Anterior  Ligamcnl  (fig.  132)  is  a  broad  and  thin  fibrous  layer,  which  covers 
the  anterior  surface  of  the  joint.    It  is  attached  to  the  front  of  the  humerus 

immetUately  above  the  coronoid  fossa; 
below,  to  the  anterior  surface  of  the 
coronoid  process  of  the  ulna  and  orbicu- 
lar ligament,  being  continuous  on  each 
side  with  the  lateral  ligaments.  Its  super- 
ficial or  oblique  fibres  puss  from  the  inner 
condyle  of  the  humerus  outwards  to  the 
orbicular  ligament.  The  middle  fibres, 
vertical  in  direction,  pass  from  the  upper 
part  of  the  coronoid  depression,  and 
ixKJome  bleudtHl  with  the  preceding.  A 
third,  or  transverse  set,  intersect  these  at 
right  angles.  This  ligament  is  in  relation, 
in  front,  with  the  Braehialia  amicus; 
behiud,  with  the  s_>*novial  membrane. 

The  p0st<irhr  Ligamenl  is  a  thin  and 
loose  metnbruuous  fold,  attached,  above^ 
lo  the  lower  end  of  the  humerus,  imme- 
diately  above  the  olecranon  depression ; 
below,  to  the  margin  of  the  oltrcranon. 
The  superficial  or  transverse  fibres  ]>ass 
between  the  udjiuient  margins  of  the  ole- 
cranon fossa.  The  deeper  portion  consists 
of  vertical  fibre*,  which  pass  from  the 
upper  part  of  the  olecranon  fossa  to  the 
margin  of  the  olecranon.  This  ligament 
is  in  relation,  behind,  with  the  tendon  of 
the  Triceps  uud  Anconeus ;  in  front,  with 
the  synovial  membrane. 

The  hUtimal  Lateral  Ligament  is  a 
thick  triangular  band  of  Ugamcntons 
fibres,  consistiue  of  two  di.stinct  portions, 
an  anterior  ana  posterior.  The  anterior 
portion,  directed  obliquely  forwards,  is 
attacheil,  above,  by  its  apex,  to  the  front 
part  of  the  internal  condyle  of  the  humerus ;  and,  below,  by  its  broad  base,  to  the 
inner  margin  of  the  coronoid  process.  The  posterior  portion,  also  of  triangular 
form,  id  attached,  above,  by  its  apex,  to  the  lower  and  back  part  of  the  internal 
condyle ;  below,  to  the  inner  margin  of  the  olecranon.  This  ligament  is  in  rela- 
tion, internally,  with  the  Triceps  and  Flexor  carjji  ulnaris  muscles,  and  the  ulnar 
nerve. 

The  External  Lateral  Ligammt  (fig.  133)  is  a  short  and  narrow  fibrous  fasci- 
culus, less  distinct  than  the  internal,  attached,  above,  to  the  external  condyle  of 
the  humerus;  below,  to  the  orbicular  ligament  some  of  its  most  posterior  fibres 
passing  over  tliat  ligament,  to  be  inserted  into  the  outer  margin  of  tlie  ulna. 
This  ligament  is  intimately  blended  with  the  tendon  of  origin  of  the  Supinator 
brevis  muscle. 

The  Sifnavial  Membrmte  is  very  extensive.  It  covers  the  margin  of  the  arti- 
cular surface  of  the  humerus,  and  lines  the  coronoid  and  olecranon  depressions  on 
that  bone;  from  these  points,  it  is  reflected  over  the  anterior,  posterior,  and  lateral 
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liffameats,  and  forms  a  poucU   between    Fig- 133.— Left  Elbow-Joint,  nhowinR  ro«i«rior 
t£  le88er   sigmoid  cavity,   the  internul  »«d  t.u^ai  Laural  Ufi.«*m*. 

Burfiice  of  tho  annular  ligament,  and  tho 
circumference  of  the  head  of  tlio  radius. 

The  Miucles  in  relation  with  tho  joint 
i,arc,  in  front,  tho  Braehialis  anticus ; 
chind,  the  Triceps  and  Anconeus;  cx- 
''ternally,  the  Supinator  brevis,  and  the 
common  tendon  of  origin  of  tlie  Extensor 
muscles;  internally,  tho  common  tendon 
of  origin  of  the  Flexor  muscles,  the 
Flexor  carpi  ulnaris,  and  ulnar  nerve. 

The  Arleria  supplying  the  joint  are  de- 
rived from  tlie  communicating  branches 
between  tho  superior  profunda,  inferior 
profunda,  and  anastomotic  branches  of 
the  bnicliial,  with  the  anterior,  posterior 
and  intcrodscoua  recurrent  branches  of 
the  ulnar,  and  tho  recurrent  branch  of  tho 
radial.  The»e  vessels  form  a  complete 
chain  of  inosculation  around  the  joint. 

The  Nerves  are  derived  from  the  ulnar,  ^^      ^^ 

as  it  passes  between  the  internal  condyle  ^j      ^^^        ^ 

and  the  olecranon ;    and    a   few  filaments  "  '^     ■''■'^ 

from  the  mu.sculo-cutimeous. 

Acliom.  The  elbow  is  one  of  the  most 
perfect hingc-jointa  in  the  IxkIv  ;  \tn  move- 
ments are,  con^equvntly,  limited  to  flexion 
and  extension,  tho  exact  apposition  of 
the  articular  surfaoes  preventing  the  least 
lateral  motion. 

6.  Radioulnar  Abticulatioiis. 

The  articulation  of  the  radius  with  the  ulna  is  eflected  by  ligaments,  which 
connect  together  both  extremities  as  well  as  the  bhafts  of  these  bones.  They  may, 
consequently,  Iw  flubdividud  into  three  sets:  1,  the  superior  radlO'UUiar;  '2,  t£e 
middle  radio-ulnar ;  and  3,  the  inferior  radio-ulnar  articulations. 


^' 


1,  Superior  Radio-ulnar  Articulation. 

This  articulation  is  a  lateral  ginglymoid  joint.     The  bones  entering  into  iu  for- 
mation are  the  inner  side  of  the  circumference  of  the  head  of  the  radius,  which 
Qtates  within  the  les.ser  sigmoid  cavity  of  the  ulna.     These  siufaccs  are  covered 
rith  cartilage,  and  invested  with  a  duplicature  of  synovial  membrane,  continuous 
■with  that  which  lines  the  elbow-joint.    Its  only  ligament  is 

The  An'ntlar  or  Orbicular. 

Tlie  Orbicular  Ltyajncnt  (fig.  133)  is  a  strong  fiat  band  of  ligamentous  fibre-s, 
^  vrhich  surrounds  tho  head  of  the  radius,  and  retains  it  in  firm  connection  with  the 
er  sigmoid  cAvity  of  the  ulna.  It  forms  about  three-fourths  of  a  fibrous  ring 
attached  by  each  end  to  the  extremities  of  the  sigmoid  cavity,  and  is  broader  at  the 
ftipper  part  of  its  circumference  than  below,  by  which  njcan.s  the  head  of  the  nuHus 
IS  more  securely  held  in  its  position.  Its  otUer  surface  is  strengthened  by  the  ex- 
ternal lateral  ligament  of  the  elbow,  and  affords  partial  origin  to  the  Supinator 
brevis  muscle.    Its  inner  surface  is  smooth,  and  lined  by  synovial  membrane. 

Actions.    Tho  movement  which  takes  place  in  this  articulation  is  limited  to 
rotation  of  the  head  of  the  nidius  within  the  orbicular  ligament,  and  upon  the 
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lesser  siginoid  cavity  of  tlie  uloa;  rotation  forwards  being  called  pronafiW/  rota- 
tion backward,  aupincUion. 

2.  Middle  Radio-ulnar  Articulatiost. 

The  interval  between  the  shafts  of  tlio  radius  and  nlna  is  occupied  by  two  liga- 
ments. 

Oblique.  Interosseous. 

The  Oblique  or  Jiound  Li/famti^it  (fig.  132)  is  a  small  round  fibrous  cord,  which 
extends  obliquely  downwarus  and  outwards,  from  the  tubercle  of  the  ulua  at  the 
base  of  the  coronoid  process,  to  the  radius  a  little  below  the  bicipital  tuberosity. 
Its  fibres  run  in  the  opposite  direction  to  those  of  the  interosseous  ligament ;  and 
it  appears  to  be  placed  as  a  substitute  for  it  in  the  upper  part  of  the  interosseous 
interval.     This  ligament  is  sometimes  wanting. 

The  Interosseous  Membrane  is  a  broad  and  thin  plane  of  aponeurotic  fibres, 
descending  obliquely  downwards  and  inwards,  from  the  interosseous  ritlge  on  the 
radius  to  that  on  the  ulna.  It  is  deficient  above,  commencing  about  an  inch  be- 
neath the  tubercle  of  the  radius ;  is  broader  iu.the  middle  than  at  either  extremity ; 
and  presents  an  oval  aperture  just  above  its  lower  margin  for  the  jjassagc  of  the 
anterior  interosseous  vessels  to  the  back  of  the  forearm.  This  ligament  serves  to 
connect  the  bones,  and  to  increase  the  extent  of  surface  for  the  attachment  of  the 
deep  muscles.  Between  its  upper  border  and  the  oblique  ligament  an  int-ervnl 
exists,  through  which  the  posterior  interosseous  ves-nels  pas.s.  Two  or  three  fibrous 
bands  arc  occasionally  found  on  the  posterior  surface  of  this  membrane,  which 
descend  obliquely  from  the  ulna  towards  the  radius,  nnd  which  have  consequently 
a  direction  contrary  to  that  of  the  other  fibres.  It  is  in  relation,  in  J'rmU,  by  its 
upper  three-fourths  (radial  margin)  ^Hth  the  Flexor  longus  poUicis  (ulnar  margin), 
with  the  Flexor  profundus  digitoruni,  lying  upon  the  interval  between  which  are 
the  anterior  interosseous  vessels  and  nerve^  by  its  lower  fourth  with  the  Pronator 
qua<lratus;  behind,  with  the  Supinator  brevis,  Exteasor  ossis  metacarpi  pollicis, 
Extensor  primi  internodii  pollicis,  E.xtensor  secundi  internodii  poUicis,  Extensor 
indicis;  and,  near  the  wrist,  with  the  anterior  interosseous  artery  and  jMsterior 
interosseous  nerve. 

3.  Inferior  Radio-ulxar  Arttci'lation". 

This  is  a  lateral  ginglymoid  joint,  formtxl  by  the  head  of  the  ulna  being  received 
into  the  sigmoid  cavity  at  the  iuntir  side  of  the  lower  end  of  the  iiidius.  The 
articular  surfaces  are  covered  by  a  thin  layer  of  cartilage,  and  connected  together 
by  the  following  ligaments. 

Anterior  radio-ulnar. 

Posterior  radio-ulnar. 

Triangular  Interarticular  Flbro- cartilage. 

Tlie  Antfrior  Radio-ulnnr  TJijamaU  {C\^.  134)  is  a  niirruw  bnnd  of  fibres,  ex- 
tending from  the  anterior  margin  of  the  sigmoid  cavity  of  the  radius  to  the  anterior 
surface  of  the  head  of  the  ulna. 

The  Posterior  Radio-uhuxr  Ligament  (fig.  135)  extends  between  similar  points 
on  the  posterior  surface  of  the  artlcidation. 

The  TViujujnlur  Fihro-cartilaije  (fig.  ISC)  is  placed  transversely  beneath  the 
head  of  the  ulna,  binding  the  lower  end  of  this  bone  and  the  nulius  firmly  together. 
Its  circumference  is  thicker  than  its  eentrCj  which  is  thin  and  occasionally  per- 
forated. It  is  attached  by  iUs  ajicx  to  a  depression  which  separates  the  styloid 
process  of  the  ulna  from  the  head  of  that  bone;  and,  by  its  base,  which  is  thin, 
to  the  prominent  eilgo  of  the  radius,  which  separates  the  sigmoid  cavity  from 
the  carpal  articulating  surface.  Its  margins  are  united  to  the  ligaments  of  the 
wrist-joint.  Its  njiper  surface,  smooth  and  concave,  is  contiguous  with  the  head 
of  the  ulna ;  its  und^r  surface,  also  concave  and  smooth,  with  tlie  cuneiform  bone. 
Both  surfaces  are  lined  by  a  synovial  membrane :  the  upper  surface,  by  one  poculiar 
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considerable.    "When  the  fibro-cartilage  is  perforated,  the  synovial  membrane  ia 
oontinuoua  vdih  that  which  lines  the  wrist. 

Actions.  The  movement  which  occurs  in  the  inferior  radio-ulniw  articulation  ia 
iust  the  reverse  of  that  which  takes  place  between  the  two  bones  above;  it  is 
limited  to  rotation  of  the  radius  round  tlic  head  of  the  ulna ;  rotation  forwartla 
being  termed  pronation,  rotation  backwards  supination.  In  pronation,  the  sigmoid 
cavity  glides  forward  on  the  articular  edge  of  the  ulna;  in  supination,  it  rolls  in 
the  opposite  direction,  the  extent  of  these  movements  being  limited  by  the  anterior 
and  posterior  ligaments. 


7.  Wbibtjoi.vt. 

The  Wrist  presents  most  of  the  characters  of  an  enarthrodial  joint.  Tlie  parts 
entering  into  lUs  formation  are,  the  lower  end  of  the  radius,  and  under  surface  of 
the  triangular  intcrarticular  fibro-cartllage.  above ;  and  the  scaphoid,  semilunar, 
and  cuneiform  bones  helow.  I^he  articular  surfaces  of  the  radiiw  and  intcrarticular 
flbro-cartilage  form  a  transversely  elliptic^il  conceive  surface.  Tlie  radius  is  sub- 
divided into  two  parts  by  a  line  extending  from  before  backwards ;  and  these, 
together  with  the  interarticular  cartilage,  form  three  facets,  one  for  each  carpal 
bone.  The  three  carpal  bones  are  connected  together,  and  form  a  convex  surface, 
which  is  received  into  the  couca-vity  above  mentioned.  All  the  bony  surfaces  of 
the  articulation  are  covered  with  cartilage,  and  connected  together  by  the  follow- 
ing ligaments. 

Externa!  Lateral.  Anterior. 

Internal  Lateral.  Posterior. 

The  Kxtemal  LnJeral  Liffamenl  extends  from  the  summit  of  the  styloid  prooesfl 
of  the  raiiius  to  the  outer  side  of  the  scaphoid,  some  of  its  fibres  Ijcing  prolonged 
lo  the  trapezium  and  annular  ligament. 

Tlie  Internal  Lateral  Ligament  is  a  rounded  cord,  attached,  above,  to  the  ex- 
tremity of  the  styloid  process  of  the  ulna;  below,  it  divides  into  two  fasciculi, 
which  arc  attached,  one  to  the  inner  side  of  the  cxmeiform  bane,  the  other  to  the 
pisiform  bone  and  annular  ligament. 

The  Anterior  Li'jamt'rU  is  a  broad  membranous  band,  consisting  of  three  fasci- 
culi, attached,  above,  to  the  anterior  margin  of  the  lower  end  of  the  radius,  its 
styloid  process,  and  the  ulna;  its  fibres  mss  downwards  and  inwards,  to  be 
inserted  into  the  palmar  surface  of  the  scaphoid,  semilunar,  and  cuneiform  bones. 
This  licament  is  perforated  by  numerous  apertures  for  the  passage  of  vessels,  and 
is  in  relation,  in  front,  with  the  tendons  of  the  Floxor  profundus  digitorum  and 
Flexor  longus  pollicis;  behind,  with  the  s\Tiovial  membrane  of  the  wrist-joint. 

The  Posterior  Lifjam^ni,  less  thick  and  strong  than  the  anterior,  is  attached, 
above,  to  the  posterior  border  of  the  lower  end  of  the  radius ;  its  fibres  descend 
obliquely  downwards  and  inwards  to  be  attached  to  the  dorsal  surface  of  the 
scaphoid,  semilunar,  and  ctmeiform  bones,  its  fibres  being  coutinutms  with  those 
of  the  dorsal  carp.al  ligaments.  Tliis  ligament  is  in  rt-lation,  behind,  with  the 
extensor  tendons  of  the  fingers;  in  front,  with  the  synovial  membrane  of  the 
wrist. 

The  Synovial  ^fembrane  lines  the  under  surface  of  the  triangular  interarticular 
fibro-cartilago  above;  and  is  reflected  on  the  inner  .surface  of  the  ligaments  above 
mentioned. 

Relations.  The  wrist-joint  is  covered  in  front  by  the  flexor,  and  behind  by  the 
extensor  tendons;  it  is  also  in  relation  with  tlie  mdial  and  nliijir  arteries. 

The  Arteries  supplying  the  joint  are  the  anterior  and  posterior  carj»al  branches 
of  the  radial  and  ulnar,  tlie  anterior  and  posterior  interosseous,  and  some  ascend- 
ing branches  from  the  deep  palmar  arch. 

Tlie  Xerves  are  derived  from  the  ulnar. 

AetionA.    The  movements  permitted  in  this  joint  are  flexion,  extension,  abdnc- 
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tion,  adduction,  and  circumduction.    It  is  totally  incapable  of  rotation,  one  of  tlie 
clmracteristic  movements  in  true  enartlirodial  joints. 

8.  Abticulatioxs  of  the  Cabpus. 
These  articulations  may  he  subdivided  into  three  sets : — 

1.  The  articulation  of  the  first  row  of  carpal  bones. 

2.  The  articulation  of  the  second  row  of  carpal  Ixincs. 
8.  The  articulation  of  the  two  rows  ^^HtU  eacu  other. 

1.  AanccLATioN  ok  the  Fibst  Row  of  Carpal  Boxes. 

These  are  artlirodiul  joints.  The  articular  surfaces  arc  covered  with  cortilaga 
and  conuectod  together  by  the  following  ligaments: — 

Two  Dorsal.  Two  Palmar. 

Two  Interosseous. 

The  Doraal  Lirjanuintx,  two  in  number,  are  placed  transversely  bcliind  the 
bones  of  the  first  row ;  they  connect  the  scaphoid  and  semilunar,  and  the  semilunar 
and  cuneiform. 

The  Pahmir  Ligaments,  also  two  in  number,  connect  the  scaphoid  and  semi- 
lunar, and  the  semilunar  and  cuneiform  bones ;  they  are  less  strong  than  the  dorsal, 
ajid  placed  very  deep  unilor  the  anterior  ligament  of  the  wrist. 

The  fiUerossefius  Li'jatntnia  (fig.  136)  are  two  narrow  bundles  of  fibrous  tissue, 
connecting  the  semilunar  bone,  on  one  side  with  the  scaphoid,  on  the  other  with 
the  cuneiform.  They  close  the  upper  pnrt  of  the  interspaces  between  the  scaphoid, 
semilunar,  and  cuneiform  l)ones,  iheir  ujiper  surfaoe.s  being  smo«jth,  and  lined  by 
the  synovial  membrane  of  the  wrist-joint. 

The  articulation  of  the  pisiform  with  the  cuneiform  is  provided  with  a  separate 
synovial  membrane,  protected  by  a  thin  capsular  ligament.  Tliere  are  also  two 
strong  fibrous  fasciculi,  which  connect  this  bone  to  the  unciform,  and  base  of  the 
fiHh  metacarpal  bono. 

2.  Articulation  of  the  Second  Row  op  Cabpal  Coses. 

These  are  arthrodial  joints,  the  articular  surfaces  are  covered  with  cartilage, 
and  connected  by  the  following  ligaments: — 

Three  Dorsal.  Three  P.ilmar. 

Two  Interosseous. 

The  three  Dorsal  Lujanii-nts  extend  transversely  from  one  bone  to  another  on 
the  dorsal  surface,  connecting  the  trapezium  with  the  trapezoid,  the  trapezoid  with 
the  OS  magnum,  and  the  os  magnum  with  the  unciform. 

The  three  Palmar  Liyamnits  have  a  similar  arrangement  on  the  palmar  surface. 

The  tivo  Interosseous  Li'javieitis,  much  thicker  than  those  of  the  first  row,  are 
placed  one  on  e^ch  side  of  the  t>s  magnum,  connecting  il  with  the  trapezoid  exter- 
nally, aud  the  unciform  internally.    The  former  is  less  distinct  than  the  latter. 

S.  Abticl'Latios  of  the  Two  Rows  of  Carpal  Bontis  \nTn  each  other. 

The  articulation  l>etween  the  two  rows  of  the  carpus  consdsts  of  an  enarthrodial 
joint  in  the  middle,  formed  by  the  reception  of  the  os  magimm  into  a  caritv 
formed  by  the  scaphoid  nnd  semilunar  bones,  and  of  an  arthrodial  joint  on  each 
side,  the  outer  one  formed  by  the  articuhuiou  of  the  scaphoid  with  the  trapezium 
and  trapezoid,  the  internal  one  by  the  artif'ulation  of  the  cuneiform  and  unciform. 
The  articular  surfaces  are  covered  by  a  thin  layer  of  cartilage,  and  connected  by 
the  following  ligaments: — 

Anterior  or  Palmar.  External  T^ateral. 

Posterior  or  Dorsal.  Internal  Lateral. 
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The  Ani^rCor  or  Palmar  Liyamenta  consist  of  short  fibres,  which  pass  obliquely 
between  the  bones  of  the  first  and  second  row  on  the  palmar  surface. 

1he>Pos(  nor  or  Dorsal  Ligaments  have  a  similar  arrangement  on  the  dorsal 
surface  of  the  carpus. 

Tlje  Lateral  Ligavxenis  arc  very  short ;  they  are  placed,  one  on  the.  nidinl.  the 
other  OD  the  ulnar  side  of  the  carpus;  the  former,  the  stronger  and  more  distinct, 
connecting  the  scaphoid  and  trapezium  bones,  the  latter  the  cuneiform  and  unci- 
form :  they  are  continuous  with  the  lateral  ligaments  of  the  wrist-joint. 

There  are  titio  Synovial  Membrams  found  in  the  articulatioD  of  the  carpal 
bones  with  each  other.  The  firat  of  these,  the  more  extensive,  lines  the  under 
surface  of  the  scaphoid,  semilunar,  and  cuneiform  bones,  sending  upwards  two 
prolongations  between  their  contiguous  surfaces;  it  is  then  reflected  over  the 
bones  of  the  second  row,  and  sends  doi\'n  three  ]irolongations  between  them,  which 
line  their  contiguous  surfaces,  and  invest  the  carpal  extremities  of  the  four  outer 
metacarpal  bones.  The  second  is  the  synovial  membrane  between  the  pisiform 
and  cuneiform  bones. 

Actions.  The  partial  movement  which  takes  place  between  the  bones  of  each 
row  is  very  inconsiderable ;  tliu  movement  between  the  two  rows  is  more  marked, 
but  limiteu  chiefly  to  flexion  and  extension. 

9.  Caiu'O-metacakpal  Articdlations. 

Articclation'  of  the  Metacarpal  Boxe  of  the  Thl-mb  with  the  Trapezictl 

^his  is  an  onarthrodial  joint.  Its  ligaments  are  a  capsular  and  synovial  mem- 
brane. The  cajmdar  lifjaiw.nt  is  a  thick  but  loose  capsule,  which  passes  from 
the  circumference  of  the  upper  extremity  of  the  metacarpal  bone,  to  the  rough 
edge  bounding  the  articular  surface  of  the  trapezium ;  it  is  thickest  extemafly 
and  behind,  and  liued  by  a  separate  synovial  membrane. 

Aimcn*ATiox  of  the  Metacarpal  Boxes  of  the  Fixgeils  with  the  Carpus. 

The  joints  formed  between  the  carpus  and  four  inner  metacarpal  bones  are 
connected  together  by  dorsal,  palmar,  and  interosseous  ligaments. 

The  Dorsal  Ligaments,  the  strongest  and  most  distinct,  connect  the  carpal  and 
metacarpal  bones  on  their  dorsal  surface.  The  second  metacarpal  l>onc  receives 
two  fasciculi,  one  from  the  trapezium,  the  other  from  the  trapezoid;  the  third 
metacarpal  receives  one  from  the  os  magnum;  the  fourth  two,  one  from  the  os 
magnum,  and  one  from  the  unciform ;  the  fifth  receives  a  single  fasciculus  from 
the  unciform  bone. 

The  Palmar  Ligaments  have  a  somewhat  similar  arrangement  on  the  palmar 
surface,  with  the  exception  of  the  third  metacarpal,  which  has  three  ligamenLs,  an 
external  one  fr^m  the  trapezium,  situated  above  the  sheath  of  the  tendon  of  the 
Flexor  carpi  radialis;  a  middle  one,  from  the  os  magnum ;  and  an  internal  one, 
from  the  unciform. 

The  Interosseous  Ligaments  consist  of  short  thick  fibres,  which  are  limited  to 
one  part  of  the  carpo- metacarpal  articulation;  they  connect  the  contiguous  inferior 
angles  of  the  os  magnum  and  unciform,  with  tlio  adjacent  surfaces  of  the  third 
and  ftnirth  metacarpal  bones. 

'Jlie  Sipwvial  Membrane  is  a  continuation  of  that  between  the  two  rows  oi 
cai'iial  bones.  Occasionally,  the  articulation  of  the  unciform  with  the  fourth 
and  tifth  metacarpal  bones  has  a  separate  synovial  membrane. 

The  SynoA'ial  Membranes  of  tho  wrist  (fig.  13(i)  arc  thus  seen  to  bo  five  in 
number,  ^h^  first,  the  membrana  sacciformis,  liuing  tho  lower  end  of  the  ulna, 
the  sigmoid  cavity  of  the  radius,  and  upper  surface  of  the  triangular  interarticular 
fibro -cartilage.  The  a^com/ lines  the  lower  end  of  the  rodius  and  interarticular 
fib ro -cartilage  above,  and  the  scaphoid,  semilumu',  and  cuneiform  bones  below.  Tlio 
third,  the  most  extensive,  covers  the  contiguous  surfaces  of  the  two  rows  of  carpal 
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M.md,  passing  between  the  bones  of  tho  socond  rang^.  lines  the  carpal  oxtrc- 
W'^  to6  four  inner  metacarpal  bones.  The  fourth  linos  the  adjacent 
surfiices  of  the  trapezium  and  metacarpal  lx>ne  of  the  thumb.  And  the  Ji/th  the 
adjacent  surfaced  of  the  cuneiform  and  i>isiiform  bones. 

Actions,  The  movement  permitted  in  the  carpo-mctacarpal  articulations  is  limited 
to  a  slight  gliding  of  the  articular  surfaces  upon  each  uthcr,  tho  extent  of  which 
varies  in  the  diflerent  joints.  Thus  tho  articulation  of  the  luetjicarpal  bone  of  the 
thumb  with  the  trapezium  is  most  movable,  then  the  fifth  metacarpal,  and  then 
the  fourth.  The  second  and  third  are  almost  immovable.  Tn  the  articulation  of 
the  metacarpal  bone  of  the  thumb  with  the  trapezium,  the  movements  permitted 
are  6cxion^  extension,  adduction,  abduction,  and  circumduction. 


Fig.  136.— Vertiool  Seotion  throngh  the  Articnlatioua  at  the  Wrist,  showing  the  Stq  S^oTial 
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Abticulatioxs  of  the  Metacarpal  Bones  with  each  other. 

The  carpal  extremities  of  the  metacarpal  bones  articulate  with  one  another  at 
each  side  by  small  surfaces  covered  with  cartilage,  and  connected  together  by 
dorsal,  reilmar,  and  interosseous  ligaments. 

Tho  VoTval  and  Palmar  Li;fitmeiUs  pass  transversely  from  one  bone  to  another 
on  the  dorsal  and  palmar  surfaces,  The  lutrnxHsfotis  Li'jnmmtA  pass  between 
their  contiguous  surliiccs,  just  beneath  their  luteml  articular  facets. 

The  Sjptovial  Membrane  lining  the  lateral  facets  is  a  reflection  from  that 
between  the  two  rows  of  carpal  bones. 

Tlic  digital  extremities  of  the  metacarpal  bones  are  connected  together  by  a 
narrow  fibrous  band,  the  transverse  ligament,  which  pas.ses  transversely  acrotw 
their  under  surfaces,  and  is  blended  with  the  ligaments  of  the  metacarpi^- phalan- 
geal articulations.  Its  anterior  surface  presents  four  grooves  for  the  passage  of 
the  flexor  tendons.  lt<(  jfnstmor  surface  blends  with  the  ligaments  of  the  meta- 
carpo-phalangeal  articulation. 
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10.  Metacarpo-phalanoeal  Articulatioxs  (fig.  137). 

These  articulatioos  are  of  tlie  ginglymoid  kind,  formed  by  the  reception  of  the 
roundwl  head  of  the  metacarpal  bone,  into  a  superlicial  cavity  in  the  extremity 
of  the  first  phalanx.    They  are  connected  by  the  following  ligaments : — 
Anterior,  Two  Lateral. 

The  Anterior  Li'jmiients  are  thick,  denae,  and  fibro-cartihiginous  in  texture. 

Each  ia  placed  on  the  palmar 
Fig.  IST.^Articalationa  of  the  Phalanges.  surfecc    of    the    joint,    m    the 

r  interval   between   the  lateral 

^  ligaments,  to  which  they  are 

connected ;   they  are  loosely 

united  to  the  metacarpal  bone, 

but  very  firmly  to  the  base  of 

*i?''"<rrT?  *^c   first    phalanges.      Their 

palmar  surface  is  intimately 
blcn<lcd  with  the  tnmsverse 
ligament,  each  ligament  form- 
ing with  it  a  groove  for  the 
passage  of  the  flexor  tendons, 
the  sheath  surrounding  which 
is  connected  to  it  at  each  side. 
By  their  internal  surface,  they 
form  part  of  the  articular 
surface  for  the  head  of  the 
metacarpal  bone,  and  are  lined 
by  a  eynovial  membrane. 

The  Lntt-ml  LiynTnenU  are 
strong  rounde<l  cord.s,  placed 
one  on  each  side  of  the  joint, 
each  being  attached  by  one 
J^atan^4al  cxtremily  to  tlie  tubercle  on 

Artu*f  the  side  of  the  head  of  the 

metacarpal  bone,  and  by  the 
other  to  the  contiguous  ex- 
tremity of  the  phalanx. 

The  Posterior  Ligament  is 
supplied  by  the  extensor  ten^ 
don  placed  over  the  back  of 
eacli  joint. 

Actions.  The  movements 
.  which  occur  in  these  joints 
are  flexion,  extension,  adduc- 
tion,  abduction,  and  circumduction ;  the  lateral  movements  are  very  limited. 

11.  Articulations  of  thk  Phala>'qes  (fig.  137). 

Tlieso  arc  ginglymoid  joints,  connected  by  the  following  ligaments: — 
Anterior,  Two  Lateral. 

The  arrangement  of  the.%  ligaments  is  similar  to  tbo-sc  in  the  mctncarpo*pha- 
langeal  articulations;  the  extensor  tendon  supplies  the  place  of  a  posterior 
ligament, 

Adimis.  The  only  movements  permitted  in  the  phalangeal  joints  are  flexion 
and  extension ;  these  movements  are  more  extensive  between  the  first  and  second 
plialanges  than  between  the  second  and  third.  Tlie  niovement  of  flexion  is  very 
extensive,  but  extension  is  limited  by  the  anterior  and  lateral  lig-aments. 
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ARTIC0LATTONS  OF  THE  LOWER  EXTRKMITY. 

The  articjulatioua  of  the  Lower  Kxtremity  comprise  the  following  groups.  1. 
The  hip-joint  2.  The  knee-joint.  3.  The  articuUtions  between  the  tibia  and 
fibula.  4.  The  ankle-joint.  5.  The  articulations  of  the  tarsus.  6.  The  tar«o- 
metatarsal  articulations.  7.  The  metatarso-phalongeal  articulations.  8.  The 
articulation  of  the  phalanges. 

1.  TIip-JoiNT  (fig.  138). 

This  articulation  is  an  enarthrodial  or  ball-and-socket  joint,  formal  by  the 
reception  of  the  head  of  the  femur  into  the  eupshaped  cavity  of  the  acetabulum. 
The  articulating  .surfaces  are  covered  with  cartilage,  that  ou  the  head  of  the  femur 
being  thicker  at  the  centre  than  at  the  circumference,  and  covering  the  entire 
surface  vnth  the  exception  of  a  depression  just  below  its  centre  for  the  ligamen- 
turn  teres ;  that  covering  the  acetabulum  is  much  thinner  at  the  centre  than  at  the 
circumference,  being  deficient  in  t!ie  situation  of  the  circular  depressioi^  at  the 
bottom  of  this  cavity.    The  ligaments  of  the  joint  are  the 

Capsular.  Teres. 

lUo-femoral.  Cotyloid. 

Transverse. 


Fig.  133.— L«fl  Uip-joint  \niA  ojwn. 
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The  Capsnlar  LigamentiR  n  strong,  dense,  hVamentona  capsule,  embracing  tbo 
margin  of  the  acetabulum  above,  and  surrounding  the  neck  of  the  femur  below. 
Its  upper  drfumfererux  is  attached  to  the  acetabulum  two  or  three  lines  external 
to  the  cotyloid  ligament ;  but,  opposite  the  notch  where  the  margin  of  this  cavity 
is  deficient,  it  is  connected  with  tlie  transverse  ligament,  and  by  a  few  fibres  to  the 
edge  of  the  obturator  foramen.  Iti  lower  circuTn/ermcf.  surrounds  the  neck  of  the 
Eemnr.  being  attached,  in  front,  to  the  spiral  or  anterior  inter- trochanteric  line; 
above,  to  the  base  of  the  neck ;  behind,  to  the  middle  of  the  neck  of  the  bone, 
about  half  an  inch  from  the  posterior  intcr-trochantcric  line.     It  is  much  thicker 
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at  the  upper  and  fore  part  of  the  joint  where  the  grefitest  amoimt  of  resistance  is 
requirecf,  than  below  where  it  is  tliin,  loose,  and  longer  than  in  any  other  situation, 
ltd  external  surface  is  rough,  covered  by  numerous  muscles,  and  separated  in  front 
from  the  Psoas  and  Uiacus  by  a  synovial  bursa,  which  not  unfrequeutly  commu* 
nioates  by  a  circular  aperture  with  the  cavity  of  the  joint.  It  differs  trom  the 
capsular  ligamenl  of  the  shoulder,  iu  being  much  less  loose  and  \ax,  and  in  not 
being  perforated  for  tho  passage  of  a  tendon. 

Tl»o  Jlio-fcmoral  Llganumt  (fig.  127)  is  an  accessory  hand  of  fibres,  extending 
obliq^uely  across  the  front  of  tliu  joint :  it  is  intimately  connected  with  the  capsular 
ligament,  and  serves  to  strengthen  it  in  this  situation.  It  is  attached,  above,  to  the 
anterior  inferior  spine  of  the  ilium ;  below,  to  the  anterior  inter- trochanteric  line. 

The  LitjamerUutn  Teres  is  a  triangular  band  of  fibres,  imi>lanted,  by  ita  apex, 
into  the  dejiression  a  little  behind  and  below  the  centre  of  the  head  of  the  femur; 
and  by  its  broad  base,  which  consists  of  two  bundles  of  fibres,  into  the  margins  of 
the  notch  at  the  bottom  of  the  acetabulum,  becoming  blended  with  the  transverse 
ligament.  It  is  formed  of  a  bundle  of  fibres,  the  thickness  and  strength  of  which 
are  very  variable,  surrounded  by  a  tubular  sheath  of  synovial  membrane.  Some- 
times, the  s)Tiovial  fold  only  exists,  or  tho  ligament  may  be  altogether  absent. 
The  use  of  the  round  ligament  is  to  chock  rotation  outwaras,  when  combined  \vith 
flexion :  it  thus  assists  in  preventing  dislocation  of  the  head  of  the  femur  ibrwards 
and  outwards,  an  accident  likely  to  occur  from  the  necessary  mechanism  of  the  joint, 
if  not  provided  against  by  this  ligament  and  the  thick  anterior  part  of  the  capsule.* 

Tho  Cotyloid  Ligament  is  a  fibro-cartilaginous  rim  attacheu  to  the  margin  of 
the  acetabulum,  the  cavity  of  which  it  deepens  ;  at  tho  same  time  it  protects  the 
edges  of  the  bone,  and  fills  up  the  inequalities  on  its  surface.  It  is  prismoid  in 
form,  its  base  Ixnng  attached  to  the  margin  of  the  acetabulum,  its  opposite  edge 
being  free  and  sharp;  whilst  its  two  surfaces  are  iuvesteil  by  H^'novial  membrane, 
the  external  one  being  in  contact  l^'ith  the  capsular  ligament,  the  internal  one 
being  inclined  inwards  so  as  to  narrow  the  acetabulum  and  embrace  the  cartila- 
ginous surface  of  the  head  of  the  femur.  It  ia  much  thicker  above  and  behind 
than  below  and  iu  front,  and  consists  of  close  compact  fibres,  which  arisi.'  from 
different  points  of  the  circumference  of  the  acetabulum,  and  interlace  with  each 
other  at  very  acute  angles. 

The  yVarwi'trse  Litjament  is  a  strong  flattened  band  of  fibres,  which  crosses  the 
notch  at  the  lower  part  of  the  acetabulum,  and  converts  it  into  a  foramen.  It  is 
continuous  at  each  side  with  tho  cotyloid  ligament.  An  interval  is  left  beneath 
the  ligament  for  the  passage  of  iiutrieut  vessels  to  tho  joint. 

The  Synovial  u\f-vibrane  is  very  extensive.  Commencing  at  tho  margin  of  the 
cartilaginous  surface  of  the  head  of  the  femur,  it  covers  all  that  portion  of  the 
neck  which  is  contained  within  the  joint ;  from  this  point  it  is  reflected  on  the 
internal  surface  of  tho  capsular  ligament,  covers  both  surfaces  of  the  cotyloid 
ligament,  and  the  mass  of  fat  contalued  iu  the  fossa  at  the  bottom  of  this  cavity, 
and  is  prolonged  in  the  form  of  a  tubular  sheath  around  the  ligamcntum  teres, 
as  far  as  the  head  of  the  femur. 

The  Muscles  in  relation  with  the  joint  are^  in  front,  the  Psoas  and  Hiaciis.  sepa- 
rated from  the  capsular  ligament  by  a  synovial  bursa;  above,  the  shert  head  of 
the  Rectus  and  Gluteus  minimus,  the  latter  being  closely  adherent  to  it ;  internally, 
the  Obturator  extcmus  and  Pectincus;  behind,  the  Pyriformis,  Gemellus  superior. 
Obturator  intcrnus,  Gemellus  inferior.  Obturator  extcmus,  and  Quadratus  femoris. 

The  Arteries  supplying  it  are  derived  from  the  obturator,  j-cJatic,  internal  cir- 
cumficx,  and  gluteal. 

The  Nerves  are  articular  branches  from  the  sacral  plexiis,  great  sciatic,  obtu- 
rator, and  accc.'wory  obturator  nerve.9. 

Actions.  The  movements  of  the  hip,  like  all  enarthrodial  joints,  are  very  exten- 
sive; they  arc,  flexion,  extension,  adduction,  abduction,  circumduction,  and  rotation. 

*  Bee  an  inb^resting  paper,  "On  tiie  Use  of  Ihc  Houad  UgamcDt  of  tbu  nip-joiul,"  b;  Dr.  J. 
Strvtukm.    KJiitburgh  Mtdicai  Journal,  1B5B. 


KNEE-JOINT. 


2.  K:«EE-joufT. 


The  knee  is  a  ginglymord  or  hinge-joint ;  the  bones  entering  into  its  formation 
arc,  the  condyles  of  the  femur  above,  the  head  of  the  tibia  ])elow,  and  the  patella 
in  front.  The  articular  surfnces  are  covered  with  cartilage,  and  eonneclcd  toge- 
ther by  Hgameuts,  some  of  which  are  placed  on  the  exterior  of  the  joint  whilst 
otherd  occupy  itd  interior. 


External  LiyaTnenls. 

Anterior  or  Ligameatum  Pa- 

tellffi. 
Posterior     or     Ligamtiutmn 

Poaticum  Winslowii. 
Internal  I,Jiteral. 
Two  External  Lateral. 
Capsular. 


InUmal  Liffamenis. 

Anterior  or  Kxtemal  CruoiaL 

Posterior  or  Internal  CrnciaL 

Two  Semilunar  Kibro-cai'lilagcs. 

TraiiJivcrac 

Coronary. 

Ligamentum  mucosum. 

Ligamenta  alaria. 


The  Antrrinr  Lifjamml  cr  Litjamenium  PatcVte  (fig.  139)  is  that  portion  of 
the  common  tendon  of  tho  extensor  muscles  of  the  thigh  which  is  continued  from 

Pig.  139.— Bight  Knee-joint-    Anterior  View.         Fig.  140.— Right  Knee-joint     Posierioi  View. 
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the  patella  to  the  tubercle  of  the  tibia,  supplying  the  place  of  an  anterior  ligament 
It  is  a  strong,  flat,  ligamentous  band,  about  three  inched  in  length,  attaehed,  above; 
to  the  apex  of  the  patella  and  the  rough  depression  on  iti*  po.sterior  surface ;  below, 
to  the  lower  part  of  the  tuberosity  of  the  tibia :  its  superficial  fibres  beinf,'  continu- 
ous across  the  front  of  the  patella  with  those  of  the  tendtm  of  the  Quadriceps  ex- 
tensor. Two  synovial  bursm  are  connected  with  this  ligament  and  the  patella ;  one 
is  interposed  between  the  patella  and  the  skin  covering  its  anterior  surface;  the 


324 


AKTICULATIOXS. 


other,  of  small  size,  between  the  Jigamentum  patellffi  and  the  upper  part  of  the 
tuberosity  of  the  tibia.  The  posterior  surface  of  this  ligament  is  separated  above 
from  the  kueu-Joint  by  a  large  mai^  of  adipose  tissue ;  its  lateral  marginti  are  con- 
tinuous with  the  ajKineuroaes  <ierived  from  the  Vasti  muscles. 

The  Pontcrior  Ligament  or  LigametituTn  Postiaan  Winshwii  (fig.  140)  is  a  broad, 
ilaty  tibrotis  bund,  which  uuvers  over  the  whole  of  the  bauk  part  of  the  joint.  It 
consists  of  two  lateral  portions,  formed  chiefly  of  vertical  fibres,  which  arise  above 
from  the  condyles  of  tlio  femur,  and  are  connected  below  with  the  back  part  of 
the  head  of  the  tibia,  being  closely  united  with  the  tendons  of  the  Gustrocucinias, 
I'lautaris,  and  Popliteus  muscles ;  the  central  portion  is  formed  of  fasciculi  ob- 
liquely directed  and  separated  from  one  another  by  apertures  for  the  passage  of 
vessels.  The  strongest  of  these  faseieuU  is  derived  from  the  tendon  of  the  Semi- 
membranosus ;  it  passes  from  the  back  part  of  the  inner  tuberosity  of  the  tibia, 
obliquely  upwards  and  outwards,  to  the  buck  part  of  the  outer  condyle  of  the 
femur.  The  posterior  ligament  forms  part  of  the  floor  of  the  popliteal  space,  and 
upon  it  rests  the  popliteal  arter)'. 

The  TnUmal  Lateral  Lujanwnt  is  a  broad,  flat,  membranous  band,  thicker  behind 
than  in  front,  and  situated  nearer  to  the  back  than  the  front  of  the  J4>int.  It  is 
attached,  above,  to  the  inner  tuberosity  of  the  femur ;  below,  to  the  inner  tuberosity 
and  inner  surface  of  the  shaft  of  the  tibia,  to  the  extent  of  about  two  inches.  It 
is  crossed,  at  its  lower  part,  by  the  aponeurosis  of  the  Sartorius,  and  the  tendons 
of  the  Gracilis  and  Semi-teniHnosus  muscles,  a  synovial  bursa  being  interposed. 
Its  deep  surface  covers  the  anterior  portion  of  the  tendon  of  the  Semi-membra- 
nosua,  the  synovial  membrane  of  tlio  jomt,  and  the  inferior  internal  articular 
artery ;  it  is  intimately  adherent  to  the  internal  semilunar  fibro-cartilagc. 

The  Long  Exterttal  Lateral  Ligament  is  a  strong,  rounded,  fibrous  cord,  situated 
nearer  to  the  back  than  the  front  of  the  joint.  It  is  attached,  alwvc.  to  the  outer 
couflyle  of  the  femur;  below,  to  the  outer  ]>aH  of  the  head  of  the  fibula.  Its 
outer  surface  is  covered  by  the  tendon  of  the  Biceps,  which  divides  into  two 
parts,  scijarutetl  by  the  ligament,  at  ita  inserticju.  It  has,  passing  beneath  it, 
the  tendon  of  the  Poplitous  muscle,  and  the  inferior  external  articular  vessels  and 
nerve. 

The  Short  External  Lateral  Ligament  is  an  accessory  bundle  of  fibres,  placed 
behind  and  parallel  with  the  preceding;  attached,  above,  to  the  lower  part  of  the 
outer  condyle  of  the  femur;  below,  to  the  suinmit  of  the  styloid  process  of  the 
fibula.  This  ligament  is  intimately  couuectcd  with  the  capsular  ligament,  and 
lias,  passing  beneath  it,  the  tendon  of  the  Popiiteus  muscle. 

The  Capsular  Ligament  consists  of  an  exceedingly  thin,  but  strong,  fibrous 
membrane,  which  fills  in  the  intervals  left  bj'  the  preceding  ligaments.  It  is 
attached  to  the  femur  immediately  above  its  articvilar  surface ;  below,  to  the  upper 
border  and  sides  of  tlio  ]>atclla,  the  margins  of  the  head  of  the  tibia  and  inter- 
articular  cartilages,  and  is  continuous  behind  with  the  posterior  ligament.  This 
memlinine  is  strengthened  by  fibrous  expansions,  derived  from  the  fa.scia  lata,  from 
the  Yasti  and  Crurcus  muscles,  aud  from  the  Biceps,  Sartonus,  and  tendon  of  the 
Semi  -  mom  b  ra  nosus. 

The  <}ntrial  are  two  interosseous  ligaments  of  consitlerable  strength,  situated 
in  the  interior  of  the  joint,  nearer  its  posterior  than  its  anterior  part.  They  are 
called  crucial,  because  they  cross  each  other,  somewhat  like  the  lines  of  the  letter 
X ;  and  have  received  the  names  anterior  and  pmterior,  from  the  position  of  their 
attachment  to  the  tibia. 

The  Antvrior  or  Exta-nal  Crucial  Ligament  (fig.  141),  smaller  than  the  poste- 
rior, is  attached  to  the  inner  side  of  the  depression  iu  front  of  the  spine  of  the 
tibia,  Injing  blended  with  the  anterior  extremitv  of  the  external  semilunar  fibro- 
cartilage,  and  passing  obliquely  upwards,  backwards,  and  outwards,  is  inserted 
into  the  inner  and  back  part  of  the  outer  condyle  of  the  femur. 

The  Posterior  or  Internal  Crucial  Lignmi'tU  is  larger  in  size,  but  less  oblique 
iu  its  direction  than  the  anterior.    It  is  attached  to  the  back  part  of  the  depres- 
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Bioa  Leliind  the  spine  of  the  tibia,  aud  to  the  ixwterior  extremity  of  the  external 
semiluunr  IiUn)-curtilage;  pa-saing  upwards,  forwards,  and  inwards,  it  m  iu.serted 
into  the  ouitr  and  fore  part  of  thu  inner  eoodyle  of  the  femur.  As  it  croeaes  the 
anterior  crucial  ligament,  a  fasciculus  is 

^ven  off  from  it,  which  blends  with  its  ^'*^*  ^^-"^'«*'' ^Tg'.C.u.  si'^^'-s  I"**"** 
posterior  part.     It  is  in  relation,  in  front, 
witb  the  anterior  crucial  ligament;  behind, 
with  the  ligamoutum  posticum  Winslowii. 

The  Semilitnar  Fibro-carlila^es  (fig. 
142)  are  two  cnescentic  lamella)  attached 
to  tnc  margins  of  the  head  of  the  tibia, 
serving  to  deepen  it5  surface  for  articula- 
tion with  the  condyles  of  the  femur.  The 
circumference  of  each  cartilage  is  thick 
and  convex ;  the  inner  free  border,  thin 
and  concave.  Tlieir  uppt^r  surfaces  are 
concave,  and  in  relation  with  the  condyles 
of  the  femnr;  their  lower  aurfaces  are 
flat,  and  rest  ujMm  the  head  of  tite  tibia. 
Each  cartilage  covers  nearly  the  outer 
^iwo-thirds  of  the  corresponding  articular 
irface  of  the  tibia,  the  inner  third  being 
Uncovered;  both  surfaces  are  smooth,  and 
invested  by  Hvno\-ial  membrane. 

The  Intxnial  St-^nihiaar  Fihrthcartila^e 
is  nearly  semicircular  in  form,  a  little 
elongated  from  before  backwards,  and 
broader  behind  than  in  front;  its  convex 
border  is  united  to  the  internal  lateral 
ligament,  and  to  the  head  of  the  tibiaj 
by  means  of  the  coronary  lieaments ;  its 
anterior  extremity,  thin  and  pointed,  is 
firmly  implanted  into  a  depression  in  front 
of  the  inner  articular  suriaceof  the  tibia; 
its  posterior  extrentity  to  the  depressinn  behind  the  spine,  between  the  attach- 
ment of  the  external  cartilage  and  posterior  crucial  ligament. 

The  Esit-rmil  Semilunar  Fihro-cartUatjc  forms  nearly  an  entire  circle,  covering 
a  larger  portion  of  the  articular  surface 
than  the  internal  one.  It  is  grooved  on 
its  outer  side,  for  the  tendon  of  the  Pop- 
liteus  muscle.  Its  circumference  is  held 
in  connection  with  the  head  of  the  tibia, 
by  means  of  the  coronary  ligaments; 
and  its  two  extremities  are  firmly  im- 
planted in  the  depressions  in  front  and 
behind  the  spine  of  the  tiVia.  Tlicse  ex- 
tremities, at  their  insertion,  are  interposed 
between  the  attachments  of  the  internal 
cartilage.  The  external  semilunar  fibro- 
cartilage  gives  oft'  from  its  anterior  bor- 
der a  iasciculus,  which  forms  the  trims- 
verse  ligament.  Bv  its  anterior  exlrvmity,  it  is  continuous  with  the  anterior 
crucial  ligament,  its  poaterior  extremity  divides  into  three  slips ;  two  of  these 
pass  upwards  and  forwards,  and  are  inserted  into  the  outer  side  of  the  inner 
condyle,  one  in  front,  the  other  behind  the  posterior  crucial  ligament;  the  third 
fasciculus  is  inserted  into  the  back  part  of  the  anterior  crucial  ligament. 

The   Dransvrrae  lAgamerU  is  a  bond  of  fibres,   which  passes  transversely  be- 
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iwoen  tbo  anterior  convex  mamn  of  the  external  semilunar  curtilage,  to  th« 
anterior  extremity  of  tlie  iuteraal  cartilage ;  ItA  tbicknesa  varies  coucdderubly  iii 
different  subjects. 

The  Coronary  Ligaments  consist  of  numerous  short  fibrous  bands,  which  con- 
nect the  convex  border  of  the  seinilimar  cartilages  with  the  circumference  of  the 
bead  of  the  tibia,  and  with  the  other  ligaments  surrounding  the  joint 

The  Synovial  Mimhrane  of  the  knee-joint  is  the  largest  and  most  extensive  in 
the  body.  Commencing  at  the  upper  border  of  the  patella,  it  forma  a  large  cul- 
de'Sac  beneath  the  Extensor  tendon  of  the  thigh :  this  is  sometimes  replaced  by  a 
synovial  bursa  interposeil  between  the  tendon  and  the  front  of  the  femur,  which 
in  some  subjects  communicates  with  the  synovial  membrane  of  the  knee-joint,  by 
an  orifice  of  variable  size.  On  each  side  of  the  patella,  the  s}Tiovial  membrane 
extends  beneath  the  ajwneurosis  of  the  Vasti  mtiscles,  ami  more  especially  beneath 
that  of  the  Vastus  internus;  and,  beneath  the  i>atclla,  it  is  separated  from  the 
anterior  ligament  by  a  considerable  quantity  of  adijMjse  tissue.  In  this  situation, 
it  sends  off  a  triangular-shaped  prolongation,  containing  a  few  ligajnontoua  fibres, 
which  extends  from  the  anterior  part  of  the  joint  below  the  patella,  to  the  front 
of  the  iDtcrcondyloid  notch.  This  fold  has  been  termed  the  Uyamtntum  mrtco^uvx. 
The  li^merUa  alaria  consist  of  two  fringe-like  folds,  which  extend  from  the  sides 
of  the  ligamentum  mucosura,  upwards  and  outwards,  to  the  sides  of  the  patella. 
The  synovial  membrane  investfl  the  (semilunar  fibro-cartilages^  and  on  the  back 
part  of  the  external  one  forms  a  cultl.sac  between  the  groove  on  its  surface  and 
the  tendon  of  the  ]*oplitcus;  it  is  continued  to  the  articular  surface  of  the  tibia, 
surrounds  the  crucial  ligaments,  and  the  inner  surface  of  the  ligaments  which 
inclose  the  joint ;  hwitly,  it  ajjproaches  the  condyles  of  the  femur,  and  from  them  is 
continncd  on  to  the  lower  part  of  the  front  of  the  shaft.  The  pouch  of  synovial 
membrane  between  the  Extensor  tendon  and  front  of  the  femur  is  supported, 
during  the  movemcntii  of  the  knee,  by  a  small  muscle,  the  ISubcrurcus,  which  is 
inserted  into  it* 

Tiie  Arteries  supplying  tlic  joint  are  derived  fi^m  the  anastomotic  branch  of 
the  femoral,  articular  branches  of  the  popliteal,  and  recurrent  branch  of  the 
anterior  tibial. 

The  Nerves  arc  derived  from  the  obturator,  anterior  crural,  and  external  and 
internal  popliteal. 

Actio7ts.  The  chief  movements  of  this  joint  are  flexion  aud  extension ;  but  it  is 
also  capable  of  performing  some  slight  rotatory  movement.  During  llcxion,  the 
articular  surfaces  of  the  tibia,  covered  by  their  interarticular  cartilages,  glide 
backwards  upon  the  condyles  of  the  femur,  the  lateral,  posterior,  and  crucial  liga- 
ments are  rolaxedj  the  ligamentum  patellm  is  put  upon  the  stretch,  the  jMitella 
filling  up  the  vacuity  in  front  of  the  joint  between  the  femur  and  tibia.  In 
extension,  the  tibia  and  interarticular  cartilages  glide  forwards  upon  the  femur; 
nil  the  ligaments  are  strelchcd,  with  the  exception  of  the  ligamentum  patellee, 
which  is  relaxed,  and  admits  of  considerable  laterul  movement.  The  movement 
of  rotation  is  permitted  when  the  knee  is  semi-flexed,  rotation  outwards  being 
most  extensive. 

3.  AETicin^noK  between  the  Tibia  and  Fibula. 

The  articulations  between  the  tibia  and  fibula  are  effected  by  ligaments  which 
connect  both  extremities,  as  well  as  the  shaft  of  these  iwnes.  They  may,  con- 
sequently, lie  subdividi'rd  into  three  sets.  1.  The  Superior  Tibio-fibular  articula- 
tion.    2.  The  Middle  Tibio-fibular  articulation,    3,  The  Inferior  Tibio-fibular 

articulation. 


1,  Superior  Tibto-pibut.ab  Articih.atiok. 
ThU  articulation  is  an  artbrodial  joint    The  contiguous  surfaces  of  the  botie^ 
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^resont  two  flat  oval  eur&cea  covered  with  carlilngei  and  coimected  together  by 
>  the  following  ligameuLs. 

Anterior  Superior  Tibio-fibular. 
Posterior  Superior  Tibiofibular. 

The  Anterior  Superior  Ligament  (fij(.  141)  consists  of  two  or  three  broad  and 
flat  bands,  which  pass  obliquely  upwards  and  inwards,  from  the  head  of  the  fibula 
to  the  outer  tuberosity  of  the  tibia. 

The  Posterior  Suj^rior  Ligament  is  a  single  thick  and  broad  band,  which 
passes  from  the  back  part  of  tbe  head  of  the  fibula  to  the  back  part  of  the  outer 
tuberosity  of  the  tibia.     It  is  covered  in  by  the  tondon  of  the  Popliteus  muscle. 

A  Synovial  Membrane  lines  this  articulation.  It  is  occasionally  continuous 
with  that  of  the  knee-joint  at  its  upper  and  back  part. 

2.  Middle  Tidio-fibular  ARTICULATIO^^ 

An  interosseous  membrane  extends  betweeji  the  contiguous  margins  of  the  tibia 
and  tibula,  and  separates  the  muscles  on  the  front  from  those  on  the  back  of  the 
leg.  It  consists  of  a  thin  aponeurotic  lamina  composed  of  oblique  fibres,  which 
pa&s  between  the  interosseous  ridges  on  the  two  bones.  It  is  broader  above  than 
below,  and  presents  at  its  upper  part  a  large  oval  aperture  for  the  passa^  of  the 
anterior  tibial  artery  forwards  to  the  anterior  aspect  of  the  leg;  and  at  its  lower 
part,  an  opening  for  the  passage  of  tbe  anterior  peroneal  vesi^els.  It  is  continuous 
below  with  the  inferior  interosseous  ligament;  and  is  perforated  in  numerous  parts 
for  the  passage  of  small  vessels.  It  is  in  relation  in  front  with  the  Tibialis  anticus, 
Extensor  longus  digitorum,  Extensor  proprius  poUicis,  Peroneus  tertius,  and  the 
anterior  tibial  vessels  and  nerve;  beiiiitd,  with  the  Tibialis  posticus  and  Flexor 
longus  poUicis. 

3.   INFERIOR  TiBIO-FIBULAR  ARTICULATIOS". 

This  articulation  is  formed  by  the  rough  convex  surfiice  at  the  inner  side  of 
the  lower  end  of  the  fibula,  being  connected  with  a  similar  rough  surface  on 
the  outer  side  of  the  tibia.  Below,  to  the  extent  of  about  two  lines,  these  surfaces 
are  smooth  and  covered  with  cartilage,  which  is  continuous  with  that  of  tlie  ankle- 
joint.    Its  ligaments  are — 

Inferior  Interosseous.  Pasterior  Inferior  Tibio-fibular. 

Anterior  Inferior  Tibio- fibular.        Transverse. 

The  Inferior  Tnteroisnmus  LigameiU  consists  of  numerous  short>  strong  fibrous 
bands,  which  pass  between  the  conti^ious  rough  surfaces  of  the  tibia  and  |ibula, 
constituting  the  chief  bond  of  union  between  these  bones.  It  is  continuous,  abov^ 
with  the  interosseous  membrane. 

The  Anterior  Inferior  Lignitietil  (fig.  144)  is  a  flat  triangular  band  of  fibres^ 
broader  below  than  above,  which  extends  obliquely  downwards  and  outwards 
between  the  adjacent  margins  of  the  tibia  and  fibula  on  the  front  aspect  of  the 
articulation.  It  is  in  relation,  in  front,  with  the  Peroneus  tertius,  the  aponeurosis 
of  the  leg.  and  thu  integument;  l>eliind,  with  the  inferior  interosseous  ligament, 
and  lies  in  contact  with  the  cartilage  covering  the  astragalus. 

The  PoAtfrior  fnffrior  Ligament,  smaller  than  the  preceding,  is  disposed  in  a 
similar  manner  on  the  posterior  surface  of  the  artic\ilation. 

The  TVarifvergc  Ligament  is  a  long  narrow  band  of  ligamentous  fibres,  con- 
tinuous with  the  preceding,  passing  transversely  across  the  back  of  the  joint, 
from  the  external  malleolus  to  the  tibia,  a  short  distance  from  its  malleolar  process. 
This  ligament  projects  below  the  margins  of  the  bones,  and  forma  part  of  the 
articulating  surface  for  the  astragalus. 

The  Sgnmtial  Membrane  lining  the  articular  surfaces  is  derived  from  that  of 
the  ankle-joint. 
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Actiom.  The  movement  permitted  in  these  articulations  is  limited  to  a  very 
slight  gliding  oi'  the  articular  surfaces  one  upon  another. 

4.  ASKLE-JOUfT, 

The  Article  is  a  ginglymoid  or  hingc-ioint.  The  bones  entering  into  iu  forma- 
tion arc  the  lower  extrenaitjr  of  the  tibia  and  ita  malleolus,  and  the  malleolus  of 
the  fibula,  above,  which,  united,  form  an  arch,  in  which  is  received  the  upper 
convex  surface  of  the  astragalus  and  its  two  lateral  facets.  These  surfaces  are 
covered  lAith  cartilage,  and  connected  together  by  the  following  ligamenta : — 

Anterior.  Internal  Lateral. 

External  Lateral. 

Tlie  Anterior  Li'tjamevt  (fig.  143)  is  a  broad,  thin,  membranous  layer,  attached 
above,  to  the  margin  of  tlie  articular  surface  of  the  tibia;  below,  to  the  margin  of 

Fig.  143.— Aukle-Juinl :  Tonal  and  Tarso-uetaUruil  AriicaUtions.     Intenial  View.    Right  bid«. 
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the  astragalus,  in  front  of  its  articular  surface.  It  is  in  relation,  in  front  with 
the  Exteasor  tendons  of  the  toes,  the  tendous  of  the  Tibialis  autlcus  and  Peroneua 
tertius,  and  the  untcriur  tibial  vessels  and  nerve ;  behind,  it  lies  in  contact  with 
the  synovial  membrane. 

The  lutetiuil  Laierat  or  DeUoid  Liga77iei\t  consists  of  two  layers,  superficial 
and  deep.  Tlie  superficial  layer  is  a  strong,  flat,  triangular  band,  nttachetl,  above, 
to  the  apex  and  anterior  and  posterior  borders  of  tlie  inner  nialle<ilus.  The  most 
anterior  fibres  pass  forwartls  to  be  inserted  into  the  scaphoid ;  the  middle  descend 
almost  peqKaidicularly  to  be  inserted  into  the  os  calcis;  and  the  i>ostcrior  fibres 
^88  backwards  and  outwards  to  bo  attached  to  the  inner  side  of  the  astnigalus. 
The  deep  layer  cousisLs  of  a  sliort,  thick,  and  strong  fasciculus  which  passes 
from  the  apex  of  the  malleolus  to  the  inner  surface  of  the  astragalus,  below  the 
articular  suriace.  This  ligament  is  covered  in  by  the  tendons  of  the  Tibialis 
posticus  and  Blexor  lougus  digiturum  muscles. 

The  External  Lateral  Ligament  (fig.  144)  consists  of  three  fasciculi,  taking 
dilTcrent  directrons,  and  separated  by  distinct  intervals. 
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The  anterior  fasciculus,  the  shortest  of  the  three,  paaaea  from  the  anterior  margin 
of  the  summit  of  the  external  malleolus,  downwarda  mid  forwards,  to  the  astra* 
ITigalut^  ia  front  of  its  extcrual  articular  facet. 

The  posterior  fascicuiu^,  the  most  deeply  seated,  passes  from  the  depreastou  at  the 
inner  and  back  part  of  the  extcrunl  malleolus  to  the  astra^us,  behind  it^  external 
malleolar  facet     Its  fibres  are  almost  horizontal  in  direction. 

The  middle  faacicitlwt,  the  longest  of  the  three,  is  a  narrow  rounded  cord,  pnss- 
ing  from  the  apex  of  the  external  malleolus  downwards  and  8li>;htly  backward? 
to  the  middle  of  the  outer  side  of  the  os  calcis.  It  is  covered  by  the  tendons  of 
the  Peroneus  longus  and  brevis.  There  is  w\  posterior  ligiimcnt,  its  place  being 
supplied  by  the  transverse  ligament  of  the  tibia  and  fibula. 

The  Synovial  Mnnlmiw  invests  the  inner  surface  of  the  ligaments,  and  sends 
a  duplicatiire  upwards  between  the  lower  extremities  of  the  tibia  and  fibula  for  a 
short  distance. 

Pig.  141.— Aiikle>JoIat :   Tan<a.1  sui]  TarsomuUUnal  ArtioaUUoiu.    Bztenul  VIbw.    Right  Side. 
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Relations.  The  tendons,  vessel.s,  and  nerves  in  connection  with  the  joint  are, 
in  front,  from  within  outwards,  the  Tibialis  anticus,  Kxtensor  proprius  poUicis, 
anterior  tibial  vessels,  anterior  tibial  nerve,  Extensor  communis  difzitorum,  and 
Peroneus  terlius ;  behind,  from  within  outward*?.  Tibialis  posticus,  Flexor  longus 
digitorum,  posterior  tibial  vesacls.  posterior  tibial  nerve,  Flexor  longus  pollicis, 
and,  iu  the  groove  behind  the  external  malleolus,  the  tendons  of  the  Peroneus 
longus  and  Peroneus  brevis. 

The  Arteries  supplying  the  joint  are  derived  from  the  malleolar  branches  of 
the  anterior  tibial  and  peroneal. 

The  .Vervrs  are  derived  from  the  anterior  tibial. 

AcdoTis.  The  movements  of  the  joint  are  limited  to  flexion^anj  extension. 
There  is  no  lateral  motion. 

5.  Articulatioxs  of  tite  Tarsus. 

These  articulations  may  be  subdivided  into  three  sets:  1.  The  articulation  of 
the  first  row  of  tarsal  bones.  2.  The  articulation  of  the  second  row  of  tarsal 
bones.     S.  The  articulations  of  the  two  rows  with  each  other. 
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1.  Articclation  of  the  First  Kow  of  Tarsal  Boxes.    * 

The  articulation  between  the  astragalus  and  os  calcis  is  an  arthrodial  joint 
connected  together  by  ttree  ligaments : — 

External  Calcaneo-astragaloid.  Posterior  Calcaneo-astragaloid. 

Interosseous. 

The  External  Cnhxineo-a^tragaloid  Ligament  (fig.  144)  is  a  short,  strong  fasci* 
cuius,  passing  Irom  the  outer  suri'ace  ot'  the  astragalus,  immediately  beneath  its 
exicrnul  malleolar  facet,  to  the  outer  ed^e  of  the  os  calcis.  It  is  placed  in  front 
of  the  middle  fasciculus  of  the  cxtcmallatcral  ligament  of  the  aukle-joint,  with 
the  fibres  of  which  it  is  parallel. 

The  Post'^oT  Oxlcaneo-astragahid  Ligament  (fig.  143)  connects  the  posterior 
extremity  of  the  astragalus  with  the  upper  contiguous  surface  of  the  os  calci.s;  it 
is  a  short  narrow  band,  the  fibres  of  which  arc  directed  obliquely  backwards  and 
inwards. 

The  IrUeroiseous  Ligament  forms  the  chief  bond  of  union  between  these  bones. 
It  consists  of  numerous  vertical  and  oblique  fibres,  attached,  by  one  extremity, 
to  the  groove  between  the  articulating  surfaces  of  the  astragalus;  by  the  other, 
to  a  corresponding  depression  on  the  upper  surface  of  the  os  calcis.  It  is  very 
thick  and  strong,  being  at  least  an  inch  m  breadth  from  side  to  side,  and  serves 
to  unite  the  os  calcis  and  astragalus  solidly  together. 

The  S^oviol  Jfembraw-9  {^g.  146)  are  two  in  number;  one  for  the  posterior 
calcaneo-astragaloid  articulatii.in ;  u  second  for  the  anterior  ealcaneo-astnigaloid 
joint.  The  latter  synovial  membrane  is  continued  forwards  between  the  coutigu* 
ous  surfaces  of  the  astragalus  and  scaphoid  bones. 

2.  Articulations  of  the  Second  Row  of  Tarsal  Bones. 

The  articulations  between  ihe  scaphoid,  cuboid,  and  tliree  cuneiform  are  effected 
by  the  following  ligaments : — 

Dorsai  Plantar. 

Intcrossooos. 

The  Dorsal  Ligamente  are  small  bands  of  parallel  fibres,  which  pass  from  each 
bone  to  the  neighboring  bones  with  wliich  it  articulates. 

The  plantar  Li(j(ime7Us  have  the  same  arrangement  on  the  plantar  surface. 

The  frUtroastmis  Ligaments  arc  four  in  number.  They  consist  of  strong  trans- 
verse fibres,  which  pass  between  the  rough  non-articulur  surfaces  of  adjoining 
bones.  There  is  one  Iwtween  the  .sides  of  the  scaphoid  and  cuboid ;  a  second 
between  the  internal  and  middle  cuneiform  bones ;  a  third  between  the  middle  and 
external  cuneiform;  and  a  fourth  between  the  external  cuneiform  and  cuboid. 
The  scaphoid  and  cuboid,  when  in  contact,  present  each  a  small  articulating  facet, 
covered  with  cartilage,  and  lined  either  by  a  separate  sjTiovial  membrane,  or  by 
an  of&et  from  the  common  tarsal  synovial  membrane. 

3.  Akticulatioxs  of  the  Two  Rows  of  tee  Tarsos  with  each  other. 

These  articulations  may  l>e  conveniently  divided  into  three  sets.  3.  The  arti- 
ouiation  of  the  os  calcis  with  the  cuboid.  2.  The  os  calcis  with  the  scaphoid. 
3.  The  astragalus  with  the  scaphoid. 

I.  The  ligaments  connecting  the  os  calcis  with  the  cuboid  are  four  in  number: — 

■rv^     1       j  Superior  Cnlcaneo-cnboid. 

{  Internal  Calcaneo -cuboid  or  Interosseous. 
■p,  j  Long  Calcaneo-cuboid. 

l-lantar.    |  ^^^^  Calcaneo-cuboid. 
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The  Superior  Cakaneo-cuhoid  Ligavitnt  (fig.  144)  ia  a  ttin  and  narrovr  fasci- 
culus^ which  passes  between  the  contiguoud  suH'aci^ii  of  the  os  calcis  and  cuboid, 
OD  the  dorsal  suHace  of  the  joist. 

The  InUmal  Cakafuo-euboid  or  Interossemta  Ligament  (fig.  144)  is  a  short,  but 
thick  and  strong,  band  of  fibres,  arising  from  the  os  calcis,  in  the  deep  groove 
which  intervenes  between  it  and  the  astragalus;  being  closely  blended,  at  its  ori- 
gin, with  the  superior  calcanco-scaphoid  ligament.  It  is  inserted  into  the  inner 
Bide  of  the  cuboid  bone.     This  ligament  forms  one  of  the  chief  bonds  of  union 

^between  the  first  and  second  row  of  the  tarsus. 

The  Lon^  Odraneo-cvhoid  (fig.  145).  Pig.  ;45.— LiganwnUof  PlmUrSnrfww  of  ihe 
the   most  superficial  of  the  two  plantar 

[■ligaments,  is  the  longest  of  all  the  liga- 
ments of  the  tarsu.-),  being  attached  to  tlie 
under  surfoce  of  the  os  calcis,  from  near 
the  tuberosities,  as  far  forwards  as  the 
anterior  tubercle ;  its  fibres  pass  forwards 

I  to  be  attached  to  the  ridge  on  the  under 

I  Burface  of  the  cuboid  bone,  the  more  su- 
perficial fibres  being  continued  onwards 
lo  the  bases  of  the  second,  third,  and 
fourth  metatarsal   bones.     This  ligament 

b,cro3ses  the  groove  on  the  imder  surface 

lof  the  cuboid  bone,  conyertiug  it   into  a 

|caaal  for  the  passage  of  the  tendon  of  the 
Peponexis  longus. 

The  ^iort  Calcaneo-ctiboid  Liffament 
lies  nearer  to  the  bones  than  the  preceding, 
from  which  it  is  separated  by  a  little  arco- 
hir  adipose  tissue.  It  is  exceedingly 
broad,  about  an  inch  in  length,  and  ex- 

^iends  from  the  tubercle  and  the  depression 
in  front  of  it  on  the  fore  part  of  the  under 
surface  of  the  os  calcis,  to  the  inferior  sur- 

f&kce  of  the  cuboid  Iwne  behind  the  pt-roneal 

[groove.  A  synovial  merubraue  is  Ibund  in 
this  articulation. 

2.  The  ligaments  connecting  the  os 
calcifi  with  the  scaphoid,  arc  two  in  num- 
ber:— 
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Superior  Calcanco-scaphoid. 
Inferior  Calcanoo-scaphoid. 


'"■«/« 


The  Supmitr  CahaTWo-sf^ajJioid  (^g,  144)  arises,  as  already  mentioned,  with  the 
internal  caleaneo-euboid,  in  the  dei-p  groove  between  the  astragalus  .ind  os  calcis; 
it  passes  forward  from  the  inner  side  of  the  anterior  extremity  of  the  os  calcis  tu 
the  outer  side  of  the  scaphoid  bono.  Tliese  two  ligaments  resemble  the  letter  Y, 
being  bleu<le<i  together  l)ehind,  but  separated  in  front. 

The  Jn/erior  Calt:aneo-scaphoid  (fig.  145)  is  by  far  the  largest  and  strongest  of 
the  two  ligaments  of  this  articulation ;  it  ia  a  broad  and  thick  band  of  ligamentous 
fibres,  whieh  passes  forwards  and  inwards  from  the  anterior  and  inner  extremity 
of  the  OS  calcis,  to  the  under  surface  of  the  scaphoid  bone.  This  ligament  not 
i  Ooly  serves  to  connect  the  os  calcis  and  scaphoid,  but  supports  the  head  of  the 
'  SBtragalus,  forming  part  of  the  articular  cavity  in  which  it  is  received.  Its  upj/er 
surface  is  lined  by  the  synovial  membrane  continued  from  the  anterior  calcaneo- 
a^mgaloid  articulation.  Ils  uwJer  surface  ia  in  contact  with  the  tendon  of  the 
Tibialis  posticus  muscle. 


2a3 


ARTICULATIONS. 


3.  The  articulation  bct^voen  the  astragalus  and  scaphoid  is  an  enarthrodial 
joint ;  the  rounded  head  of  the  astragaiud  being  received  into  the  concavity  formed 
by  the  posterior  surface  of  the  scaphoid,  the  anterior  articulating  surface  of  the 
calcaneum,  and  the  upper  surface  oi  tlie  calcanoo -scaphoid  ligament,  wliich  fills  up 
the  triangular  interval  between  these  bones.  The  only  ligament  of  this  joint  is 
the  eujjcrior  astragalo-saiphoiJ,  a  broad  band  of  ligamunt^ius  fibres,  which  passes 
obliquely  forwards  from  the  nei'k  of  the  aatragalua,  to  the  superior  surface  of  the 
scapnoicl  bone.  It  is  thin  and  weak  in  texture,  and  covered  by  the  Kxtcnsor 
Kudons.  The  inferior  calcaneo*scaphoid  suppliea  the  place  of  an  inferior  liga- 
ment. 

The  Synovial  Membrane  which  lines  the  joint  is  continued  forwards  from  the 
anterior  calcaneo-astragaloid  articulation.  This  articulation  permits  of  consider- 
able mobility ;  but  its  feeblenesa  is  such  as  to  occasionally  allow  of  dislocation 
of  the  astragalus. 

Tlie  Synoinal  Membranes  (fig.  146)  found  in  the  articulations  of  the  tarsus  are 
four  in  numlwr:  one  Cor  the  posterior  calciuico-astragaUtid  articulation  ;  a  ftrcomi 
for  the  anterior  calcaneo-astragaloid  and  aatragalo-scaphoid  articulations ;  a  UUrd 


Fig.  14S. — ObLiqne  Section  of  ths  ArtlcnUtlonii  of  the  Tanus  and  MetatUBOB. 
Showing  the  Six  8/novtal  Uttnibraats. 
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for  the  calcaneo-cuboid  articulation;  and  a /owrtA  for  the  articulations  between 
the  scaphoid  and  the  three  cuneiform,  the  three  cuneiform  with  each  other,  the 
external  cuueiform  with  the  cuboid,  and  the  middle  and  external  cuneiform  with 
the  bases  of  the  second  and  third  metatarsal  bones.  The  prolongation  which  lines 
the  metatarsal  bones  passes  forwards  between  the  external  and  middle  cuneiform 
bones.  A  small  synovial  mcmbi-anc  is  sometimes  found  between  the  contiguous 
surfaces  of  the  ecaphoitl  and  cuboid  bones. 

Actions.  The  movcinciits  jxjrmitted  between  the  bones  of  the  first  row,  the 
astragalus  and  os  calcis,  are  limited  to  a  gliding  upon  each  other  from  before 
backwards,  and  from  side  to  side.  The  gliding  movement  which  takes  place 
between  the  bunea  of  the  second  row  is  very  slight,  the  articulation  between  the 
Boapboici  and  cuneiform  bones  bcin^  more  movable  than  those  of  the  cuneiform 
with  each  other  and  with  the  cuboid.  The  m<iveinent  which  takes  place  between 
the  two  rows  is  more  extensive,  and  consists  in  a  .sort  of  rotation,  by  means  of 
which  the  solo  of  the  foot  may  be  slightly  Ucxcd,  and  extended,  or  carried  inwards 
aud  outwards. 


TARSO-METATARSAL. 
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6.    TAR30.|fETATAB8AL   AKTICULATIOKS. 

These  are  arthrwlial  joints.  The  bones  cntcrinfj  into  their  formntion  are  tlio 
Internal,  middle,  exttirnal  cuneiform,  and  cuboid,  wliicb  articiulate  with  the  nieta- 
taraol  bones  of  the  five  toes.  The  metatarsal  bono  of  the  great  toe  articulates  with 
the  internal  cuneiform ;  that  of  the  Bccoud  is  deeply  wedged  in  between  the  in- 
ternal and  external  cuneiform,  resting  against  the  middle  cuneiform,  and  being  the 
iQost  strongly  articulated  of  all  the  metatarsal  bones;  the  third  metatarsal  articti- 
lates  with  the  extremity  of  the  external  cuneiform ;  the  fourth  with  the  cnboid 
and  external  cimeifonn;  and  the  fifth  with  the  cuboid.  The  articular  surfaces 
are  covered  with  cartilage,  lined  by  synovial  membrane,  and  connected  together 
by  the  following  ligaments : — 

Dorsah  Plantar. 

Intero»;eoua. 

The  Dorsal  Ligaments  consist  of  alroiig.  flat,  fibrous  bands,  which  connect  the 
tarsal  with  tho  metatarsal  bones.  The  first  metatarsal  is  connected  to  the  internal 
cuneiform  by  a  single  broad,  thin,  fibrous  band;  the  second  has  three  dorsal 
ligamenta,  one  from  each  cuneiform  bone;  the  third  has  one  from  the  external 
cuneiform ;  and  tho  fourth  and  fifth  have  one  each  from  the  cuboid. 

The  Plantar  Ligaments  consist  of  longitudinal  and  oblique  fibrous  bands  con- 
necting the  tarsal  and  metatar:*al  bones,  but  disposed  with  less  regidarity  thim  on 
the  dorsal  surface.  Those  for  the  first  and  second  metatarsal  are  the  most  strongly 
marked ;  the  second  and  third  receive  strong  fibrous  bauds,  which  i>as3  obliquely 
across  from  the  internal  cuneiform ;  tho  plantar  ligaments  of  the  fourth  and  fifth 
con^st  of  a  few  scanty  fibres  deriveil  from  the  cuboid. 

The  Inlerosseous  Li<javwnU  are  three  in  number :  internal,  middle,  and  external. 
The  internal  one  pib!ses  from  the  outer  extremity  of  the  internal  cuneiform,  to  the 
adjacent  angle  ot  the  second  metatarsal.  The  middh  one.  le»s  strong  than  the 
preceding,  connects  tho  external  cuneiform  with  the  adjacent  angle  of  the  second 
metjLt:irs.'Ll.  The  external  interosseous  ligament  connects  the  outer  angle  of  the 
external  cuneiform  with  the  adjacent  side  of  the  third  metatarsal. 

The  Sijnom'al  Membranes  of  these  articulations  are  three  in  number:  one  for 
the  metatarsal  bone  of  the  great  toe,  ^nth  the  internal  cuneiform;  one  for  the  second 
and  third  metatarsal  bones,  with  the  middle  and  external  cuneiform,  which  is 
continuous  with  the  great  tarsal  synovial  membmne ;  and  one  for  the  fourth  and 
fifth  metatarsal  bones  with  the  cuboid.  The  synovial  membranes  of  the  tarsus 
and  metatarsus  are  thus  seen  to  bo  six  in  numocr  (fig.  146). 

Articulations  of  the  Metatabsal  Bones  'svith  each  other. 

The  bases  of  the  metatarsal  bones,  except  tho  first,  arc  connected  together  by 
dorsal,  plantar,  and  interosseous  ligamenta.  The  <lorsal  and  plantar  ligammtg 
pass  from  one  metatarsal  bone  to  another.  The  inleroftsmus  h'goTnents  lie  deeply 
between  the  rough  non-articular  poriiorus  of  tlieir  lateral  surfaces.  The  articular 
surtacea  are  covered  with  cartilage,  and  provided  with  synovial  membrane,  con- 
tinued forwards  from  tho  tarso- metatarsal  joints.  Tlie  digital  extremities  of  the 
metatarsal  bones  are  united  by  the  transvertiie  metatarsal  ligament.  It  connects 
the  great  toe  with  the  rest  of  the  metatarsal  bones ;  in  this  respect  it  di&ers  from 
the  transverBe  ligament  in  the  hand. 
B  Actions.  The  movement  permitted  in  the  tarsal  ends  of  the  metatarsal  bones  is 
^  limited  to  a  slight  gliding  of  the  articular  surfaces  upon  one  another ;  considerable 
motion,  however,  takes  place  in  their  digital  extremities. 

IMktatarso-phalangeal  Abticclations. 
The  heads  of  the  metatarsal  bones  are  connected  with  the  concave  articular 
surfaces  of  the  first  phalanges  by  the  follo'iring  ligaments: — 
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They  are  arranged  precisely  similar  to  the  corresponding  parts  in  the  hand. 
The  expansion  of  the  Extensor  tendon  supplies  the  ^ace  of  a  posterior  ligament 

Actions.  The  movements  permitted  in  the  metatarsO'phalangeal  articulations 
are  flexion,  extension,  abduction,  and  adduction. 

Abticulation  of  the  Phalanges. 

The  ligaments  of  these  articulations  are  similar  to  those  found  in  the  hand ; 
each  pair  of  phalanges  being  connected  by  an  anterior  or  plantar  and  two  lateral 
ligaments,  and  their  articular  sur&ces  lined  by  synoyial  membrtme.  Their  actions 
are  also  similar. 


For  farther  iofomiatioa  on  this  flnbject,  the  Student  is  referred  to  Oraveilhier'e  "Anatomie 
Descriptive ;"  to  Mr.  Humphry's  able  work  on  the  "  Human  Skeleton,  including  the  Joints ;" 
and  to  Arnold's  "  Tabnlee  Anatomies,"  Fascic.  4,  Pare  2,  "  Icones  articalorum  et  Ugamentoram." 
On  the  textnres  composing  the  Joints  refer  to  Todd  and  Bowman's  "  Physiological  Anatomj,'* 
and  KUlliker's  "Manual  of  Human  Microscopic  Anatomy." 


The  Muscles  and  Fasciae. 


TlTE  Muscles  arc  the  active  organs  of  locomotion.  They  arc  formed  of  bundles 
of  re<ldish  fibres,  consisting  chemically  of  fibrine,  aud  endowed  with  the  pnj- 
perty  of  contractility.  Two  kinds  of  muscular  tissue  are  fotind  in  tho  animal 
ood}*,  viz.,  that  of  voluntary  or  animal  life,  and  that  of  involuntary  or'organio 
life. 

The  mitsrks  of  animal  life  {atrlped  vittscks)  arc  capable  of  being  cither  exerted 
or  controlled  by  the  eflbrta  of  the  wilL  They  are  uomiwHod  of  bundles  of  tlbrua 
inclosed  in  a  delicate  web  of  areolar  tinsue.  Kach  bundle  consists  of  numerous 
smaller  ones,  inclosed  in  a  similar  fibro-arcolar  covering  and  tfaeso  again  of  primi* 
live  fasciculu 

The  primitive  fojsciculi  consist  of  a  number  of  filaments,  inclosed  in  a  tubular 
sheath  of  transpareut,  clastic,  and  apparoutly  homogeneous  membrane,  namefl  by 
Bowiniin  the  "  Sarcolomma."  The  primitive  faaciculi  are  cyUudrifonn  or  prismatic. 
Their  breadth  varies  in  man  irom  5^5  to  ^^n  of  an  inch,  the  average  of  the  ma- 
jority being  about  jjg;  their  length  is  not  always  in  proportion  to  the  length  of 
the  muscle,  but  depends  on  the  arrangement  of  the  tendons.  This  form  of  muscular 
fibre  is  especially  charaetcrized  by  being  apparently  marked  with  very  fine,  dark, 
parallel  lines  or  strix,  which  pass  transveriiely  round  them,  in  curved  or  wavy 
parallel  linea,  from  tbovr  to  t?&vv  ^^  ^°  ^^*^^  apart.  Other  stride  pass  longitu- 
dinally over  the  tubes,  indicating  the  direction  of  the  primitive  fibrils  of  wnich 
the  primitive  fasciculus  is  composed.    They  are  less  distinct  than  the  former. 

Tnc  primitive  fibrils  constitute  the  proper  contractile  tissue  of  the  muscle. 
Each  fibril  is  cylindriform,  somewhat  flattened,  alxiut  igiov  "^f  *^  \nv\\  in  thick- 
ness, and  marked  by  transverse  striae  placed  at  the  same  distance  from  each  otlier 
aA  the  striie  on  the  surface  of  the  fasciculus.  Each  fibril  apparently  consists  of  a 
single  row  of  minuto  particles,  named  "sarcous  elements"  by  Bowman,  connected 
together  like  a  string  of  beads.  Closer  examination,  however,  shows  that  the 
elementary  particles  are  Utile  mxsscs  of  pellucid  substance,  having  a  rectangular 
outline,  and  appearing  dark  in  the  centre.  These  appearances  would  favor  the 
angge.<)tion  that  the  elementary  particles  of  which  the  fiV>rils  are  composed  are 
possibly  nucleated  cells,  cohering  in  a  linear  series,  the  transverse  marks  between 
them  corresponding  to  their  line  of  junction.  KoUiker,  however,  considers  "the 
sarcous  elements  as  artificial  products,  occasioned  by  the  breaking  up  of  the  fibrils 
at  the  parts  where  they  are  tninner." 

This  form  of  muscular  fibre  composes  the  whole  of  the  voluntary  muscles,  all 
the  muscles  of  the  ear,  those  of  the  larynx,  pharynx,  tongue,  and  upper  half  of 
the  oesophagus,  the  heart,  and  the  walls  of  the  large  veins  at  the  point  where  they 
open  into  it.  * 

Tho  mitaclea  of  orfjanic  li/n  (unsirip^d  mii/icks)  consist  of  flattened  bands,  or  of 
elongated,  spindle-sliaped  fibres,  flattened,  of  a  pale  color,  from  jVon  ^*'  siVir  of 
an  inch  broad,  homogeneous  in  texture,  having  a  finely  mottled  aspect,  which 
sometimes  appearrf  granular,  the  granules  l)cing  occa.sionally  arranged  in  a  linear 
series,  so  as  to  present  a  striated  appearance.    Each  fibre  contains  a  cylindrical 

'  Tbe  M^QScles  and  Foscis  arc  described  coDJomtly,  in  onler  that  tho  Madvnt  may  consider  the 
arron^-meiit  of  the-  latter  ia  hi)«  dUsection  or  the  fonner.  It  is  nre  for  thv  Ktadeat  of  anatoiny 
in  thjtf  countrr  tn  have  the  oppurtiiDity  of  dissecting  the  faBcic  separatelj ;  and  it  is  for  this 
naaoD,  as  vA\  as  from  the  close  eoDnectioD  that  cxistii  bclweea  the  mnscles  and  llieir  iavesttinf^ 
apoDcumftcs.  that  they  are  considered  together.  Some  general  obeervationa  nrc  Gnt  made  on 
the  anatomy  of  the  muecles  and  rosuic,  tfau  BpuciiU  doftcriptiuo  being  given  in  connection  with 
ibe  difTerf-ut  n'riona. 
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rod-sbapal  nucleu?,  which  sometimes  appears  ob  a  narrow,  continuous,  dark  stre 
The  fibres  are  united  into  bundles,  which  arc  connected  together  by  areolar  tissue 
and  clastic  fibres.  This  form  of  muscular  tissue  occurs  either  scattered  in  lUe 
areoUr  tissue,  or  exists  in  the  form  of  a  muscular  membrane,  the  bundles  being 
arranged  parallel,  or  forming  a  close  interlacement,  crossing  each  other  at  various 
angles.  The  muscular  fibre  of  organic  life  is  found  in  the  alimentary  canal,  form- 
ing the  rausoulur  coat  of  the  digestive  tube  from  the  middle  of  the  (esophagus  to 
the  internal  sphincter  of  the  anus;  in  the  posterior  wall  of  the  trachea,  and  in  the 
bronchi ;  in  the  ducts  of  the  submaxillary  glands ;  in  the  gall-bladder  and  common, 
bile  duct;  in  the  calyces  and  pelvis  of  the  kidney;  in  the  ureters  and  bladder; 
and,  scAtily,  in  the  urethra.  In  the  female  it  is  met  with  in  the  vagina,  the 
uterus,  Fallopian  tubes,  and  broad  ligaments;  in  the  male,  in  the  scrotum,  The  epi- 
didymis, the  vas  deferens,  vesicula;  seminales,  the  progtiite ;  and  in  the  cavernous 
bodies,  in  both  sexes.  It  is  found  ahso  in  the  coats  of  all  arteries,  in  moat  veins, 
and  lymphatic  vessels;  in  the  iris  and  ciliary  muscle,  and  in  the  skin. 

Jitoodtyjstils  arc  distribute<l  in  considerable  abundance  to  the  muscular  tissue. 
In  the  voluntary  muscles  the  capillaries,  which  are  of  extremely  minute  size, 
form  narrow,  oblong  meshes,  which  run  in  the  direction  of  the  fibres. 

The  hjmj>hatic  vessels  in  muscles  are  few  in  number,  and  appear  to  exist  only 
in  the  largest  muscles.  The  "nerv^  of  voluntary  nmftclcs  are  of  large  size.  The 
larger  branches  pass  between  the  fasciculi,  and,  subdividing,  unite  to  form  primary 
plexuses ;  from  these,  finer  bundles,  or,  single  nerve  tubes,  pass  between  the  mus- 
cular fibres,  and,  forming  loops,  return  to  the  plexus. 

Kiu^h  mu.sclc  is  investod  externally  by  a  thin  cellular  layer,  forming  what  is 
called  itrf  skfuth,  which  not  only  covers  its  outer  surface,  but  penetrates  into  its 
interior  in  the  intervals  between  tlie  fasciculi,  surrounding  these,  and  serving  as 
a  bond  of  connection  between  them. 

The  muscles  are  connected  with  the  bones,  cartilages,  ligaments  and  skin,  either 
directly  or  through  the  intervention  of  fibrous  structures,  called  tendons  or  apo- 
neuroses. Where  a  muscle  is  attached  to  bone  or  cartilage,  the  fibres  terminate 
in  blunt  extremities  upon  the  periosteum  or  perichondrium,  and  do  not  .come  into 
direct  rclatiyn  with  the  osseous  or  cartilaginous  tissue.  Where  muscles  are  con- 
nected with  the  skin,  they  either  lie  as  a  flattened  layer  beneath  it,  or  are  con- 
nected with  its  areolar  tissue  by  larger  or  smaller  bundles  of  fibres,  as  in  the 
mujscles  of  the  face. 

The  muscles  vary  considerably  in  their  form.  In  the  limbs,  they  are  of  con- 
siderable length,  especially  the  more  superficial  ones,  the  deep  ones  being  generally 
troad;  they  surround  the  bones^  and  form  an  impurtjint  protection  to  the  various 
joints,  in  the  trunk,  they  arc  broad,  flattened,  and  expanded,  forming  the  purictes 
of  the  cavities  which  they  inclose;  hence  the  reason  of  the  terms,  long,  broati, 
aliort,  etc.,  used  in  the  description  of  a  muscle. 

There  is  considerable  variation  in  the  arrangement  of  the  fibres  of  certain 
muscles,  to  the  tendons  to  which  they  are  attached.  In  some,  the  fibres  are 
arranged  longitudinally,  and  terminate  at  either  end  in  a  nairow  tendon.  If  the 
fibres  converge!,  like  Ihc  plumes  of  a  pen,  to  one  side  of  a  tendon,  which  runs  the 
entire  length  of  a  muscle,  it  is  said  to  be  penni/ormf  as  the  Peronei ;  or,  if  they 
converge  to  both  sides  of  a  tendon,  they  arc  called  bipenni/onn,  as  the  Rectus 
femoris;  if  they  converge  from  a  broad  surface  to  a  narrow  tendinous  point,  they 
are  then  sjdd  to  be  radiated,  as  the  Tem[)oral  and  Glutei  mupcles. 

Their  size  presents  considerable  variation ;  the  Gastrocnemius  forms  the  chief 
bulk  of  the  back  of  the  leg.  and  the  fibres  of  the  Sartorius  arc  nearly  two  feet  in 
length,  whilst  the  Stapedius,  a  small  muscle  of  the  internal  ear,  weighs  about  a 
grain,  and  its  fibres  are  not  more  than  two  linos  in  length.  In  each  case,  how- 
ever, they  are  admirably  adapted  to  execute  the  various  movements  they  are 
required  to  perform. 

The  names  applied  to  the  various  mu.scles  have  been  derived :  1,  from  their  situa- 
tion, as  the  Tibialis,  Radialis,  Uluaris,  Pcroneus ;  2,  from  their  direction,  as  the 
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Rectus  abdominis,  Obliquua  capitis,  Trans^'erealis ;  3,  from  their  uses,  as  Flexor^ 
Kxlonsors,  Abductors,  etc. ;  4,  from  their  shape,  as  tho  Dcltoiii,  Trapeziu.^,  Rliom- 
boideus;  0,  fi*om  the  number  of  thfcir  divisions,  iis  the  Biceps  from  luiving  two 
heads,  the  Trieeas  from  having  three  heads;  6,  from  their  points  of  attachment, 
as  the  Stemo-cletdo'mjLstoid,  Sternohyoid,  Stcmo-thyroid. 

In  the  description  of  a  muscle,  the  term  origin  is  meant  to  imply  its  more  fixed 
or  central  attjicnment;  and  the  term  insertion,  the  movable  point  upon  which  tho 
force  of  the  muscle  is  directe<l:  this  holds  tnic,  however,  for  only  a  verj'  smaU 
number  of  muscles,  such  as  those  of  the  face,  which  are  attachnd  by  one  extremity 
to  the  bone,  and  by  the  other  to  the  movable  interment;  in  the  greater  number, 
the  muiicic  can  l>e  made  to  act  from  either  extremity. 

In  the  dissection  of  tho  mustties,  the  student  should  pay  especial  attention  to 
the  exact  oriffin,  inarrtion,  and  acti&ns  of  each,  and  its  more  important  rtlations 
with  surroundinff  parts.  An  accurate  knowledge  of  the  points  of  attachment  of 
the  muscles  is  of  great  importance  in  the  determination  of  their  action.  By  a 
kuowled^  of  the  action  of  the  muscles,  the  surgeon  is  able  at  once  to  explain  the 
causes  of  displacement  in  the  various  i'orma  of  fracture,  or  tho  causes  which  produce 
distortion  in  various  forms  of  deformities,  and,  consequently,  to  adopt  appropriate 
treatment  in  each  case.  The  relations,  also^  of  some  of  the  muscles,  especially 
those  in  immediate  apposition  with  the  larger  bloodvessels,  and  the  surface- 
markings  they  produce,  should  be  ca}iecially  remembered,  as  they  form  most  useful 
guides  to  the  8urge<>n  in  the  application  of  a  ligature  to  these  vessels. 

Tendons  are  white,  glistening,  fibrous  conls,  varying  in  length  and  thickness, 
Bomettmes  round,  sometimes  flattened,  of  considerable  strength,  and  only  slightly 
elastic.  They  consist  almost  entirely  of  white  fibrous  tissue,  tlie  fibrils  of  which 
have  an  undulating  course  parallel  with  each  other,  and  firmly  united  together. 
They  are  very  sparingly  supplied  with  bloodvessels,  the  smaller  tendons  pre- 
senting in  their  interior  not  a  trace  of  them.  Nerves  also  aro  not  present  in  the 
Jer  tendons ;  but  tho  larger  ones,  as  tho  tendo  Achillis,  receive  uerves  which 
ccompany  the  nutrient  vessels.  The  tendons  consist  principally  of  a  substance 
which  yields  gelatine. 

Apfmeurosfs  are  fibroxis  membranes,  of  a  pearly-white  color,  iridescent,  glisten- 
ing, and  similar  in  structure  to  the  tendons.  They  are  destitute  of  nerves,  and 
the  thicker  ones  are  only  sparingly  supplied  with  bloodvessels. 

Tlic  tendons  and  aponeairoses  are  comiecteil,  on  the  one  hand,  with  the  muscles; 
and,  on  the  other  hand,  with  the  movable  structures,  as  the  bones,  cartilages, 
Itgomonts,  fibrous  membranes  (the  sclerotic,  for  instance),  and  the  synovial  mem- 
branes, the  subcrureufl  and  subanconeus  for  example.  Where  tlto  muscular 
fibres  are  continuous  in  a  direct  line,  with  those  of  tho  tendon  or  aponeurosis,  the 
two  are  directly  continuous,  the  muscular  fibre  being  distinguisliable  from  that 
of  the  tendon  only  by  its  striation.  But  where  the  muscular  fibre  joins  the  tendon 
or  a|>oneurosis  at  an  oblique  angle,  the  Conner  terminates,  according  to  Kolliker, 
in  rounded  extremities,  which  are  received  into  corresponding  dcprcssione  on  the 
surface  of  tho  latter,  the  connectivo  tissue  between  tho  fibres  being  continuous 
with  that  of  the  tendon.  The  latter  mode  of  attachment  occurs  in  all  the  ponni- 
form  and  semi-j-Kjuniform  muscles,  and  in  those  rauadcs  the  tendons  of  which 
conmieuce  in  a  membranous  form,  as  the  Gastrocnemius  and  Soleus. 

Tlie  Fasciie  (fascia,  a  bandage)  aro  fibro-areolar  or  aponeurotic  lamina>,  of 
variable  thickness  and  strength,  found  in  all  regions  of  the  Iwdy,  investing  tho 
softer  and  more  delicate  organs.    The  fosciie  have  been  subdivided,  from  the 

ructure  which  they  present,  into  two  groups,  fibro-arcolar  or  superficial  fascia^ 
lid  aponeurotic  or  deep  fasciuj. 

Tho  fihro-areoUir  fiisa'a  is  found  immediately  beneath  tho  integumcut  over 
almost  the  entire  suriacc  of  the  body,  and  is  generally  known  as  the  8V]}crJinnl 
fascia.  It  connects  tho  skin  with  the  deep  or  aponeurotic  fascia,  and  consists  of 
fibro-arcolar  tissue,  containing  in  its  meshes  pellicles  of  fat  in  varying  quantity. 
In  the  eyelids  and  scrotum,  where  adipose  tissue  is  rarely  deposited,  this  tissue  is 
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very  liable  to  serows  infiltration.  The  superficial  fascia  varica  in  thieknesa  Id 
different  parts  of  the  body:  in  the  groin  it  U  so  thick  as  to  bo  capable  of  being 
subdivided  into  several  laminie,  but  in  the  palm  of  the  hand  it  is  of  extreme 
thinness,  and  intimately  adherent  to  the  integument.  The  superficial  fascia  ia 
capable  of  separation  into  two  or  more  layers,  between  whicli  are  found  the 
euperficial  vessels  and  nerves,  and  superficial  lymphatic  glands ;  as  the  superficial 
epigastric  vessels  in  the  abdominal  region,  the  xaaial  ana  ulnar  veins  in  the  fore- 
arm, the  saphenous  veins  in  the  leg  and  thigh,  and,  in  certain  situations,  cutaneous. 
muscles,  as  the  Platysma  myoides  in  llie  neck,  Orbicularis  palpebrarum  around 
the  eyelids.  It  is  most  distinct  at  the  lower  part  of  the  abdomen,  the  scrotum, 
perineuui,  and  in  the  extremities;  is  very  thin  in  tliose  regions  where  muscular 
fibres  are  inserted  into  the  integument,  as  on  the  side  of  the  neck,  the  face,  and 
around  the  margin  of  the  anus,  and  almost  entirely  wanting  in  the  palms  of  the 
hands  and  soles  of  the  feet,  where  the  integument  is  adherent  to  the  subjacent 
aponeurosis.  The  superficial  fascia  eoimects  the  skin  to  the  subjacent  parts,  ecrves 
as  a  soft  nidus  for  the  passage  of  vessels  and  nerves  to  the  integument,  and  retains 
the  warmth  of  the  body,  from  the  adipose  tissue  contained  in  iU  areolae  being  a 
bad  conductor  of  caloric. 

The  aponeurotic  or  deep  fcaeta  is  a  dense,  inelastic  and  unyielding  fibrous 
membrane,  forming  sheaths  for  the  mus4de3,  and  affording  them  broad  surfiices  for 
attachment;  it  consists  of  shining  tendinous  fibres,  placed  parallel  with  one  another, 
and  connected  together  by  other  fibres  dispujsea  in  a  reticular  manner.  It  is 
usually  exposed  on  the  removal  of  the  superficial  fa.si.-ia,  forming  a  strong  invest- 
ment, which  not  only  binds  down  collectively  the  muscles  in  each  region,  but 
gives  a  sejiarate  sheath  to  each,  as  well  as  to  the  vessels  and  nerves.  Tlie  fasciiQ 
are  thick  in  unprotected  situations,  as  on  the  outer  side  of  a  limb,  and  thinner  on 
the  inner  side.  Aponeurotic  fascias  are  divided  into  two  classes,  aponeuroses  of 
insertion,  and  aponeuroses  of  investment. 

The  apfineuroses  of  insertion  serve  for  the  insertion  of  muscles.  Some  of  these 
are  formed  by  the  expansion  of  a  tendon  into  an  aponeurosis,  as,  for  instance,  the 
tendon  of  the  Sartonus;  others  do  not  originate  m  tendons,  as  the  aponeuroses 
of  the  abdominal  muscles. 

The  aponairoses  of  investment  form  a  sheath  for  the  entire  limb,  as  well  as  for 
each  individual  muscle.  Many  aponeuroses,  however,  serve  both  for  investment 
and  insertion.  Thus,  the  aponeurosis  given  off  from  the  tendon  of  the  Biceps 
brachialis  near  its  insertion  is  continuous  with,  and  partly  forms,  the  investing 
fascia  of  the  forearm,  and  gives  origin  to  the  muscles  in  this  region.  The  deep 
fascia?  assist  the  muscles  in  their  action,  by  the  degree  of  tension  and  pressure  they 
make  upon  their  surface ;  and,  in  certain  situations,  this  is  increased  and  regulated 
by  muscular  action,  a.s,  for  instance,  by  the  Teusor  vagiuie  femoris  and  Gluteus 
maximus  in  the  thigh,  by  the  Biceps  in  the  leg,  and  Palmaris  longus  in  the  hand. 
In  the  limbs,  the  fiiseiffl  not  only  invest  the  entire  limb,  but  give  off  .«epta,  whieb 
separate  the  various  muscles,  and  are  attached  beneath  to  the  periosteum ;  these 
prolongations  of  fasciio  are  usually  spoken  of  as  intermuscular  septa. 

The  Muscles  and  Fascia?  mav  be  arranged,  according  to  the  general  division  of 
the  body,  into,  1.  Those  of  tlio  bead,  face,  and  neck.  2.  Those  of  the  trunk. 
3.  Those  of  the  upper  extremity.    4.  Those  of  the  lower  extremity. 

MTTSCLES  AND  FASCIA  OF  THE  HEAD  AND  FACE. 

The  Muscles  of  the  Head  and  Face  consist  of  ten  groups,  arranged  according 
to  the  region  in  which  they  are  situated. 


1.  Epicranial  Region. 

2.  Auricular  Region. 
8.  Palpebral  Region. 
4.  Orbital  Region. 

6,  Nasal  Region. 


6.  Superior  maxillary  Region. 

7.  Inferior  maxillary  Region, 

8.  Intermaxillary  Region. 

9.  Temporo-maxillary  liegion, 
10.  Pterygo-maxillary  Region. 


OOCIPITO-FRONTALIS, 


ass 


The  muaolefi  c<mtained  in  each  of  these 

1.  Epicranial  Region, 
Occipito-lroDtaliB. 

2.  AuriculaT  Region, 
Attolena  aurem. 
AtUahcns  aurem. 
Betxahcns  aurem. 

8.  Palpebral  Region, 
Orbicularis  palpebrarum. 
Corruj^tor  superciUi. 
Tensor  tarsi. 
Levator  palpebraa. 

4.  Orbital  Region, 
Levator  pali^brae. 
Kectus  superior. 
Bectus  iuferior. 
Kectus  internus. 
Rectus  extermia. 
Oblifiuus  superior, 
Obliquus  inferior. 

5.  Nasal  Region. 
Pyramidalis  nasi. 

Levator  labii  superioris  alseque  nasi. 
Dilator  narU  posterior. 


groups  are  the  following; — 

Dilator  naris  anterior. 
Compressor  naris. 
Compressor  narium  minor. 
Depressor  alse  nasL 

6.  Superior  Maxillary  Regi<m. 

Levator  labii  saperioria. 
Levator  anguli  oris. 
Zygomaticua  major, 
Zygomaticas  minor. 

7.  In/mor  Maxillary  Region. 

Levator  labii  iuferioris. 
Depreawjr  labii  inferioris. 
Depressor  anguli  oris. 

8.  Zntermaxilhry  Region. 
Buccinator. 
Kisorius. 
Orbicularis  oris. 

9.  TemporO'tnaxiHary  Region. 

Masseter. 
Temporal 

10.  PterygO'Vnaxillary  Region, 
Pterygoideus  extemus. 
Fterygoideus  internus. 


1.  Epicranial  Reoiox — OccipiTo-FBoyrAUs. 

Diutction  (6|^.  147).  The  head  being  shaved,  and  a  block  ploced  beneath  the  back  of  the  neck, 
nuke  •Tcrttcal  inciHioD  through  the  nkin  from  before  backvarde.  cotnmeDcing  at  the  root  of  the 
Doee  hi  front,  and  tcrmiaaling  behind  at  the  occijiital  protuberance ;  make  a  second  iDcuiun  in  a 
honzontftl  direction  along  the  forehead  and  round  the  side  of  the  bead,  from  the  anterior  to  the 

Fig.  147.— I>isfl«otion  of  the  Head,  Face,  aod  Neck. 
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pcMterior  extremity  of  the  precedini!:.  Raise  the  ekin  in  front  from  the  subjacent  mnBclo  from 
below  upwanH;  tiiis  most  be  done  with  extreme  care,  on  account  of  their  intimate  union.  The 
tendon  of  ihe  mupcle  is  best  av<iided  by  removing  the  integomeot  from  the  outer  surface  of  the 
r«ucls  and  nerves  which  lie  between  the  two. 
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half  in  Idngtb,  aiisoa  from  the  outer  two-thirda  of  the  superior  curved  line  of  the 
occipital  bone,  and  from  the  mnstoid  i>ortion  of  tlie  temporal.  Its  HbreHof  origiu 
are  tendinous,  but  tbey  soon  become  muscuUir,  and  aaoend  in  a  parallel  direction 
to  tcrmiuato  in  the  tendinous  aponeurosis.  The /ron/a/  portitm  is  thin,  of  a  quad- 
rilateral form,  and  intimately  adherent  to  the  akin.  It  is  broader,  iLs  fibres  are 
longer,  and  their  structure  paler  than  the  occipital  portion.  Ita  internal  fibres  are 
continuous  with  those  of  the  PyramidaUa  nasi.  Its  middle  fibres  become  blended 
with  the  Corrugator  supercilii  and  Orbicularis;  and  the  outer  fibres  are  also 
blended  with  the  Latter  mu.scle  over  the  external  angular  process.  From  tliis* 
attachment,  the  fibres  are  directed  upwards  and  join  the  aponeurosis  below  the 
coronal  suture.  The  inner  margins  of  the  two  frontal  portions  of  the  muscle  are 
joined  together  for  some  distance  above  the  root  of  the  nose ;  but  between  the 
occipital  portions  there  is  a  cousiderable,  but  variable,  interval. 

The  aponeuroj)i.i  covers  the  upper  part  of  the  vertex  of  the  skull,  being  continu- 
ous across  the  mindlc  line  with  the  aponeurosis  of  the  opposite  muscle.  Behind, 
it  is  attached,  in  the  interval  between  the  occipital  regions,  to  the  occipital  protu- 
berance and  superior  curved  lines  above  the  attachment  of  the  Trapezius ;  in  front» 
it  forms  a  short  angular  prolongation  between  the  frontal  portions ;  and  on  each 
side,  it  has  connected  with  it  the  AttoUens  aurem  and  Attrabens  aurcm  muscles. 
In  this  situation  it  loses  its  aponeurotic  character,  and  is  continued  over  the  temporal 
fxtciu  to  the  zygoma  by  a  layer  uf  laminate*!  areolar  tissue.  This  ajwueurosis  is 
closely  connected  to  the  integument  by  a  dense  fibro-ccllular  tissue,  which  contains 
much  granular  iat.  and  in  which  ramify  the  numoroua  vessels  and  nerves  of  the 
integument;  it  is  loosely  connected  witli  the  pericranium  by  a  qnautity  of  loose 
cellular  tissue,  which  allows  of  a  considerable  degree  of  movement  of  the  integu- 
ment. 

Nertts.  The  frontal  portion  of  the  Occi  pi  to -frontal  is  ia  supplied  by  the  supra- 
orbitid  and  facial  nerves;  the  occipital  portion  by  the  jxwterior  auricular  branch 
of  the  facial,  and,  sometimes,  by  the  small  occipital. 

Actions.  The  frontal  portion  of  the  muscle  raises  the  eyebrows  and  the  skin 
over  the  root  of  the  nose;  at  the  same  time  throwing  tlic  integumeut  of  the  fore^ 
head  into  transverse  wrinkles,  a  predominant  expression  in  the  emotions  of  delight. 
By  bringing  alternately  into  action  the  occipital  and  frontal  portions,  the  entire 
scalp  may  be  moved  from  before  backwards. 


2.  ArBicuLAR  Region  (fig.  148). 

AttoUens  Aurem.  Attrahens  Aurem. 

Retrahena  Aurem. 

bese  three  small  muscles  are  placed  immediately  beneath  the  skin  around  the 
external  ear.  In  man,  iu  whom  the  external  ear  is  almost  immovable,  they  are 
rudimentary.  They  are  the  analogues  of  large  and  important  muscles  in  some  of 
the  mammalia. 

DiiafTtion,  Thi«  requiros  conaidenible  cure,  and  shoalil  he  perrormed  ia  the  foHowing  maa- 
Qcr.  To  expose  the  AlloUons  aurem,  draw  the  pinna  or  timad  purt  of  the  ear  duu-an-urdB, 
when  Q  tCDSC  bnod  will  be  fell  beneath  the  skio.  paesiag  from  the  eidc  of  the  head  to  the  up[ier 
part  of  the  coocha ;  bj  dixiding  thu  skin  over  the  tendon,  in  n  direction  from  below  upwards, 
mid  then  reSeclinf^  it  on  eueh  fide,  the  muscle  is  expot^ed.  To  brinf^  into  %-iew  the  Attrahens 
rtiirem,  draw  tht  helix  Jiackwiird*  by  means  of  a  hook,  when  the  muscle  will  bo  made  tense,  and 
may  be  ciposed  in  n  similar  manner  to  the  preceilin^-  To  expose  the  Itetmheos  aurem,  drxw 
the  pinna  forwards,  when  the  mu@L-Ie  being  made  tenaemnync  frit  beneath  the  skin,  at  its 
insertion  into  the  bock  pari  of  Ihc  coDcho,  and  may  be  exposed  in  the  same  manner  as  the  other 
muselcs. 

The  AUollenA  Aurem,  the  largest  of  the   three,  is   thin,  and    fan-shaped;   it 
arises  from  the  aponeurosis  of  the  Occipito-frontalis,  and  \U  fibres  converge  to 
be  iosorted  by  a  thin,  fiatteped  tendon  into  the  upper  part  of  the  cranial  surface 
of  the  piuua. 
16 
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Relalions.  Externally,  with  the  integoment ;  internally,  with  the  Temporal 
aponeurosis. 

The  Attralitna  Aurcm,  the  smallest  of  the  three,  is  thin,  fan-shaped,  and  its 
fibres  pale  and  indistinct.  It  ariaes  from  the  lateral  edge  of  the  ajxjneurosU  of 
the  Occipito-froDtalli};  its  fibres  converge  to  be  inserted  into  a  projection  on  the 
front  of  the  helix. 

Jivhtions.  E^ftemalhj,  with  the  skin ;  internally,  with  the  temporal  fascia,  which 
scparutes  it  from  the  temporal  artery  luid  vein. 

The  Rdrahaia  Aunrn  consiata  of  two  or  three  fleshy  Ihficicali,  which  arise 
from  the  miwtoid  portion  of  the  temporal  bone  by  short  aponeurotic  fibres.  They 
are  inserted  into  the  lower  part  of  the  cmntal  surface  of  the  concha. 

Bdatians.  Externally,  with  the  integument ;  inUmalhj,  with  the  mastoid  portion 
of  the  temporal  bone. 

Nerves.  The  Atlollens  aurem  ia  supplied  by  the  small  occipital ;  the  Attrahens 
aurem,  by  the  facial  and  auriculo-teniporal  branch  of  the  inferior  maxillary ;  and 
the  Retrahena  aurora,  hy  the  posterior  auricular  branch  of  the  facuil. 

Actions.  In  man,  these  musulcs  possess  very  little  action  ;  the  Attollons  aurem 
slightly  raijjes  the  ear,  the  Attraht'iis  aurem  draws  it  forwards  and  upwards,  and 
the  fictrahcus  aurem  draws  it  backwards. 


3.  Palpkbral  RKOioy  (fig.  148). 


Orbieuhiriii  Palpebrarum. 
Corrugator  Siipcrcilii. 


Levator  Palpebrce. 
Tensor  Tarsi. 


Diuttium  (fi^.  147).  Tn  order  to  exposo  tho  tnaddcfl  of  the  fni'c,  conliauo  tlio  lonftitntliaal 
inciatOD  made  in  Ihe  dissoction  or  the  Occiijito-froiitntis.  down  tbo  median  line  of  th^?  face  to  the 
tip  of  the  D03C.  and  rrom  this  point  UDwaruB  to  tht:  apper  lip ;  nnothcr  iocifiioa  should  be  carried 
afonR  !ho  raarprin  of  tin*  lif>  to  the  an;»lii  of  tht'  moi;Ili,  nni!  Intnsvi'niely  nt-ro!*!'  the  fiifO  to  the 
anglfi  of  tbo  jaw.  'ilic  integument  should  aUo  be  divided  by  mi  incisitm  miidc  in  front  of  the 
exu^mnl  onr,  from  th«  bqkIo  of  the  jaw,  upward*,  to  the  tmnsv^rrse  incision  inude  iu  <^xpo«iing 
the  Occipito-frontaliB.  These  incisions  incladc  a  square-shaped  flap  which  should  be  carefally 
removed  in  Ihe  din-cliou  marked  in  the  figure,  oa  the  mascles  at  some  points  are  intimately  adb^ 
rent  to  the  iotpgiiment. 

The  Orbicularis  Palpebrarum  ia  a  sphincter  muaele  which  surrounda  the  cir- 
cumferc'iico  of  the  orbit  and  eyelids.  It  arises  from  the  internal  angular  process  of 
the  frontal  bone,  from  the  nasal  proceaa  of  the  superior  maxillary  in  front  of  the 
lachrymal  p;roove,  and  from  tlie  anterior  surface  and  borders  of  a  short  tendon,  the 
tendo  palpebrarum,  placed  at  the  inner  angle  of  the  orbit.  From  this  origin,  the 
fibres  are  directed  outwards,  forming  a  broad,  thin,  and  flat  layer,  which  covers 
the  eyelids,  surrounds  the  circumference  of  the  orbit,  and  spreads  out  over  the 
temple,  and  downwards  on  the  cheek,  bec-oming  blended  with  the  Occipito-fronta- 
lis  and  Corrugator  supercilii.  The  palpebral  portion  (ciliaris)  of  the  Oi'bicularis 
is  thin  and  pale ;  it  arises  from  the  bifurcation  of  the  tendo  palpebrarum,  and 
forma  a  series  of  concentric  curves,  which  are  united  on  the  outer  side  of  the  eyelids 
at  an  acute  angle  by  a  cellular  raph(5,  some  being  inscrtctl  into  the  external  tarsal 
ligiUDcnt  and  malar  bone.  The  orbicular  portion  (orbicularis  latus)  is  thicker^  and 
of  a  reddish  color,  its  fibres,  well  developed,  forming  a  complete  ellipse. 

The  tendo  palpebrarum  (tendo  oculi)  is  a  short  tendon,  about  two  lines  in  length 
and  one  in  breadth,  attached  to  the  nasal  process  of  the  superior  maxillary  bone 
in  front  of  the  lachrymal  groove.  Cro&^ing  the  lachrymal  sac,  it  divides  into  two 
parts,  each  division  being  attached  to  the  inner  extremity  of  the  corresponding 
tarsal  cartilage.  As  the  tendon  crosses  the  lachrymal  sac,  a  strong  aponeurotic 
lamina  is  given  off  from  its  posterior  surface,  which  expands  over  the  sac,  and  is 
attached  to  the  rid^'e  on  the  lachrymal  bone.  This  is  the  reflected  aponeurosis  of 
the  tendo  palpebrarum. 

Relations.  By  its  superfiHal  surface,  with  the  integument.  By  its  deep  sitr/ace, 
above,  with  the  Occipito-fron talis  and  Corrugator  supercilii,  with  which  it  is 
intimately  blended, and  with  the  supra-orbital  vessels  and  nerve:  below,  it  covers 
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the  lachrymal  sac  and  the  origin  of  the  Levator  lahii  snpcnoris,  and  the  Levator 
labii  sup^trioria  alaw^ue  nasi  muscles.  Internally,  it  u  occasiunally  blendetl  with 
the  Pyrainiiialis  Da.*!i.  ExtemaUy,  it  lies  on  the  temjwfjil  fascia.  On  the  eyelida^ 
it  '\A  separated  frum  iho  ooDJuncttva  by  a  iibrous  ineiubraae  and  the  tarsal  car< 
tilages. 

The  Corrugator  Supercilii  is  a  small,  narrow,  pyramidal  muscle,  placed  at  the 
inner  extremity  of  the  eyebrow  beneatli  the  Occipilo-frontalis  and  Orbicularis 
palpebrarum  muscles.  It  arises  from  the  inner  extremity  of  the  superciliary  ridge ; 
its  fibres  pass  upwards  and  outwards,  to  bo  inserted  into  the  under  surface  of  the 
orbicularis,  opposite  the  middle  of  the  orbital  arch. 

Relations.  By  its  anterior  surface,  with  the  Occipito-frontalis  and  Orbicularis 
palpebrarum  muscles.  By  its  posterior  stir/ace,  with  the  frontal  bone  and  supra- 
trochlear nerve. 

The  Levator  Palpebrse  will  be  desoribcd  with  the  muscles  of  the  orbital 
remoh. 

The  Thmor  Tarsi  is  a  small  thin  muscle,  about  three  lines  in  breadth  and  six  in 
length,  situated  at  the  inner  side  of  the  orbit,  behiud  the  leudo  oculi.  It  arises 
from  the  crest  and  adjacent  pjirt  of  the  orbital  surfaco  of  the  lachrymal  bone,  and, 
passing  across  the  lachrymal  sac,  divides  into  two  slips,  which  cover  the  lachrymal 
canals,  and  are  inserted  into  tlie  tarsal  cartilages  near  the  puncta  lacrymalia. 
Its  fibres  appear  to  be  continuous  with  those  of  the  palpebral  portion  of  the  Orbi- 
cularis; it  18  occasionally  very  indistinct. 

Nerves.  The  Orbicularis  palpebrarum  and  Corrugator  supercilii  are  supplied  by 
the  facial  and  supra-orbital  nerves ;  the  Tensor  tarsi  by  the  facial 

Actions.  The  Orbicularis  palpebrarum  is  the  sphincter  muscle  of  the  eyelids. 
The  palpebral  portion  acts  involuntarily  in  closin"^  the  lids,  and  independently  of 
the  orbicular  portion,  which  is  subject  to  the  will  When  the  entire  muscle  is 
brouglit  into  action,  the  integument  of  the  forehead,  temple,  and  chock  is  drawn 
inwards  towards  the  inner  angle  of  the  eye,  and  the  eyelids  are  firmly  closed. 
The  Levator  palpebrjo  is  the  direct  antagonist  of  this  muscle ;  it  raises  the  upper 
evelid,  and  exposes  the  globe.  '^I'hc  Corrugator  suj)orciUi  draws  the  eyebrow 
do\v'nwards  anu  inwards,  producing  the  vertical  wrinkles  of  the  forehead.  This 
muscle  may  be  regarded  as  the  principal  agent  in  the  expression  of  grief.  The 
Tensor  tarsi  draws  the  eyelids  and  the  extremities  of  the  lachrymal  canal  inwanls, 
and  compresses  them  against  the  surface  of  the  globe  of  the  eye ;  thus  placing 
them  in  the  most  favorable  situation  for  receiving  the  tears.  It  serves,  also,  to 
oomprcss  the  lachrymal  sac. 


4.  Orbital  Region  (fig.  149). 


Levator  Palpcbra;. 
Bcctos  Superior. 
Bectus  Inferior. 


Obliquus  Inferior. 


Rectus  Intemua. 
Rectus  Kxtcmus. 
Obliquus  Superior. 


Distention.  To  own  Ihe  carity  of  the  orbit,  the  skull-cap  and  brain  gbonlil  be  first  removed; 
then  saw  throaifh  toe  Trontui  bono  at  th«*  inner  extremity  or  the  Ftipni-i>rbi(iLl  ridf^c,  uiid  t- xteruully 
at  its  JiinctioQ  with  the  malar.  The  thin  roof  of  the  orbit  Bhould  then  be  comminuted  by  a  few 
■light  Hums,  with  the  httniniLT,  and  the  euperciliurr  portion  of  the  frontal  bone  driven  Porwardg 
by  a  smurt  atrokc  ;  but  it  must  not  be  n-mnved.  The  »evcr«l  frajrmi'nts  may  (hen  be  detAchi-d. 
WDen  the  jK-riostcum  of  the  orbit  will  l>o  ejc posed :  tbi»  bein^  removed,  to^'thcr  with  the  fat 
which  filU  the  canty  of  the  orbit,  the  aeveral  museles  of  this  rcfdon  can  be  e.\amined.  To  fuctli- 
tate  their  dLssectioa.  the  globe  of  the  eye  should  be  diRtended  :  ihi.s  may  be  effected  by  puucturin)^ 
Ihf  opiie  ner\'t'  near  the  eyebnil.  with  n  carved  needle,  and  piisliinjf  it  omvanU  iiit*i  the  globe. 
Through  this  a[»erttire  the  point  of  a  btow-pipfl  should  be  iuserted,  and  a  little  air  forced  into 
the  cavity  of  the  eyeball ;  then  apply  a  ligature  roond  the  nerve,  ao  as  to  prevent  the  air  escapiog. 
The  globe  should  now  be  drawn  forwards,  when  the  muscles  will  be  pat  upon  the  stretch. 

The  Levator  Palpehrss  S'tperioris  is  thin,  flat,  and  triangular  in  shape.  It 
arises  from  the  under  surface  uf  the  lesser  wing  of  the  sphenoid,  iuuuuliately  in 
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front  of  the  optic  foramen ;  and  is  inserted,  "by  a  broad  aiwneurosis,  into  the  upper 
border  of  the  superior  tarsal  cartilngo.  At  its  origin,  it  is  narrow  and  tendinous; 
but  soon  becomes  broad  and  fleshy,  and  finally  terminates  in  a  broad  aponeurosis. 
RtlatioriS.  By  its  upper  surface,  with  the  frontal  nor\'e  and  artery,  the  peri- 
osteum of  the  orbit;  and,  in  front,  with  the  inner  surface  of  the  broad  tarsal 
ligament.  By  its  under  surface,  vith  the  Superior  re(^tus;  and,  in  the  hd,  with 
the  conjunctiva.    A  small  branch  of  the  third  nerve  enters  it^  under  surface. 

Fig.  149.— HusolM  of  th<  Right  Orbit. 


T(«  M»L"KC 


*s^b. 


\ 


Fig.  150.--The  rel&tlre  Position  and 
Attachment  of  tbe  Htific1«3  of  Uie 
L«fl  E/ubail. 


The  Jitxtus  Superior^  the  thinnest  and  narrowest  of  the  four  Kecti,  arises  from 
the  upper  margin  of  the  optic  foramen,  beneath  tbe  Levator  jmlpobne,  and  Supe- 
rior oblique,  and  from  the  fibrous  sheath  of  the  optic  nerve ;  and  is  inserted,  by  a 
tendinous  expansion,  into  the  sclerotic  coat,  about  three  or  four  lines  from  the 
margin  of  the  corneA. 

Relations.  By  its  upper  surface,  with  the  Levator  palpebne."  By  its  under 
iur/act,  with  the  optic  nerve,  the  ophthalmic  artery,  and  nasal  nerve;  and,  in 
front,  with  the  tendon  of  the  Superior  oblique,  and  the  globe  of  the  eye. 

Tlio  Irif'erior  and  JiUemal  Jiecti  arise  by  a  common  tendon,  the  Hgament  of 
Ziun,  which  is  attached  round  the  circumference  of  the  optic  foramen,  except  at 
its  upjier  and  outer  part.  The  Kxtcmal 
rectus  has  two  heads:  the  upper  one  arises 
from  the  outer  margin  of  the  optic  foramen, 
immediately  beneath  the  Superior  rectus ;  the 
lower  head,  partly  from  the  ligament  of  Zinn, 
and  partly  from  a  small  pointed  process  of  bone 
on  the  lower  margin  of  the  sphenoidal  fissure. 
Eaeh  muscle  passes  forward  in  the  position 
implied  by  its  name,  to  be  inse^rted,  by  a  ten- 
dinous expansion,  into  the  sclerotic  coat,  about 
three  or  four  lines  from  the  margin  of  tli© 
cornea.  Between  the  two  heads  of  the  External 
rectus  is  a  narrow  interval,  through  which  pass 
the  third,  nas:d  branch  of  the  filth,  and  sixth 
nerves,  and  the  ophthalmic  vein.     Although 

nearly  all  these  muscles  present  a  common  origin,  and  arc  inserted  in  a  similar 
manner  in  the  sclerotic  coat,  there  are  certain  differences  to  be  observed  in  them, 
as  regards  their  length  and  breadth.  Tlie  Internal  rectus  is  the  broadest:  the 
External,  the  longest;  and  the  Superior,  the  thinnest  and  narrowest. 
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The  Superior  Ohlique  is  a  fusiform  rauscle,  placed  at  the  upper  nnrl  inner  side 
of  the  orbit,  internal  to  the  Levator  palpebroB.  It  arises  about  la  line  above  the 
biner  marg^  of  the  optic  foramen,  and,  passing  forwards  to  the  inner  angle  of  the 
orbit,  terminates  in  a  rounded  tendon,  which  passes  through  a  fibro-cartilaginoiw 
rtn^  attached  by  fibrous  tissue  to  a  depression  beneath  the  internal  angular  pro- 
cess of  the  frontal  boue,  the  contiguous  surfaces  of  the  tendon  and  rinj?  being  lined 
by  a  delicate  synovial  membrane,  and  inclosed  in  a  thin  fibrous  investment.  The 
tendon  is  reflected  backwartls  and  outwards  beneath  the  Superior  rectus  to  the 
outer  part  of  the  globe  of  the  eye,  and  is  inserted  into  the  sclerotic  coat,  midway 
between  the  cornea  and  entrance  of  the  optic  nerve,  the  insertion  of  the  muscle 
lying  between  the  Superior  and  Kxtcrnal  recti. 

Relations.  By  its  upptr  surface,  witli  the  periosteum  covering  the  roof  of  the 
orbit,  and  the  fourth  nerve.  By  its  uwier  surface^  ^vith  the  nasal  nerve,  and  the 
upper  border  of  the  Internal  rectus. 

The  Inferior  OhU'iue  is  a  thin,  narrow  muscle,  placed  near  the  anterior  margin 
of  the  orbit.  It  arises  from  a  depression  in  the  orbital  plate  of  the  superior 
maxillary  bone,  external  to  the  lachrymal  groove,  ^psrang  outwards  and  back* 
wards  beneath  the  Inferior  rectus,  and  between  the  eyeball  and  the  Kxtcrnal  rectus, 
it  is  inserted  into  the  outer  part  of  the  selerotie  coat  between  the  Superior  and 
Kxtcrnal  rectus,  and  near  the  tendon  of  insertion  of  the  Superior  oblique. 

Rdatioyis.  By  its  upper  sttrfart;  vnth  the  globe  of  the  eye,  and  with  the  Inferior 
rectus.  By  its  nruler  surface,  with  the  |wriosteum  covering  the  floor  of  the  orbit, 
and  with  the  External  rcctua.  Its  borders  look  forwards  and  backwards ;  the 
posterior  one  receives  a  branch  of  the  third  nerve. 

Nerves.  The  Ijevator  pulpebrie.  Inferior  obliipie,  and  all  the  Kecti  excepting  the 
External,  are  supplied  by  tne  third  nerve ;  the  Superior  oblique,  by  the  fourth ; 
ihe  External  rectus^  by  the  sixtli. 

Actions.  The  Levator  palpebrse  raises  the  upper  eyelid,  and  ia  the  direct  anta- 
gonist of  the  Orbicularis  palpebrarum.  The  four  Recti  muscles  are  attached  in 
such  a  manner  to  the  globe  of  the  eye^  that,  acting  singly,  they  will  turn  it  either 
upwanls,  downwards,  inwards,  or  outwards,  as  cxpresisc<£  by  their  names.  If  any 
two  Recti  act  together,  they  carry  the  globe  of  the  eye  in  the  diiigonul  of  these 
diroctions,  viz^  upwards  and  inwards,  upwards  and  outwards,  downwards  and  in- 
wards, or  dowTiwards  and  outwards.  The  movement  of  circumduction,  as  in 
turning  the  eyes  round  a  room,  is  performed  by  the  alternate  action  of  the  four 
Becti.  By  some  anatomists,  these  muscles  have  been  considered  the  chief  agents 
in  adjusting  the  sight  at  difterent  distances,  by  compressing  the  globe,  and  so 
lengthening  its  antero-posterior  diameter.  The  Oblique  muscles  rotate  the  eye- 
ball on  its  arUeroposterior  axis,  this  kind  of  movement  being  required,  for  the 
correct  viewing  oi  an  object,  when  the  head  is  moved  laterally,  as  from  shoidder 
to  shoulder,  in  order  that  the  picture  may  fall  in  all  respects  on  the  same  part  of 
the  retina.' 

Surtfical  Anatomy.  Tho  nositioD  and  exact  point  of  iaiterllon  of  the  teadoDS  of  the  iDtema] 
atid  ExtPmul  rpctt  muBclps  into  the  plobe,  nhniild  be  cnrefiilly  examined  from  the  frnnl  of  tlio 
eyeball,  ils  the  surjfeon  is  oTifa  rc<[a\rcil  lo  divide  one  or  the  oiher  musrle  for  the  core  of  stro- 
bUmn^.  In  convergent  strabismus,  which  is  the  most  common  form  of  the  disease,  (he  eye  ia 
tarned  inwards,  retpiiring:  the  division  of  the  IntemiU  rectus.  In  the  divergent  form,  which  in 
more  rare,  the  eye  is  turned  ontward^,  the  KxtemiU  rectun  h«in^  cjijieriully  unpticated.  The  de- 
fonnity  produced  ia  either  case  ia  confide  ruble,  und  is  eii.«ily  rptoedied  by  division  of  one  or  the 
other  mnacle.  This  operation  is  readily  effected  by  liaviny^  the  lids  well  separated  by  retractors 
held  bv  an  asaiatant :  the  eyeball  beiog-  drawn  ontwards,  the  conjunctiva  should  W  raised  by  a 
pair  of  forceps,  and  divided  immediately  beneath  the  lower  hnnler  of  the  tendon  of  the  Internal 
rectojt,  a  lituc  behind  its  insertion  into  ihc  actcrotic  :  the  submucous  areolar  tissue  is  then  divided, 
and.  into  the  small  apertnrc  thus  made,  a  blunt  hook  i.s  passed  upwards  between  the  muscle  and 
the  |;lobe.  and  the  tendon  of  the  muf<c1e  and  conjunctiva  covering  it  divided  by  a  pair  of  blunt* 
pointed  acluon.     Or  the  tendon  may  be  divided  by  a  sub-coDjanetival  incision,  one  blade  of  the 

'  "On  the  Obliqne  Mnaclea  of  the  V.ye  in  Man  and  Vertebrate  Animals,"  by  Johx  Struthers. 
il.  D.     "  Anatomical  and  Physiological  Obeervationt." 
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scbsors  beio^  passed  upwards  between  tbc  tendon  and  the  coDJnDctiTa,  and  the  other  between 
tlie  tendon  ami  sclerotic.  The  sindcnt.  when  disacctiof?  thesf!  muscluH,  should  remove  on  ono 
side  (if  the  sulijrc.t  llie  conjunctiva  Truin  the  Trout  or  the  eye,  in  order  to  see  more  accnratelj 
the  pugitioQ  of  these  tendons,  and  on  the  opposite  side  the  operation  may  be  performed. 


5.  Kasal  REoioy  (fig.  148). 

PyramidaJis  Nasi. 

Ijevulijr  Labii  SujienorU  Alaeqne  Naau 

Dilator  Naris  Posterior. 

Dilator  Naris  Anterior. 

Compreaaor  Naris. 

Compressor  Narium  Minor. 

Depressor  Alaj  Nasi. 

The  PyramldaUs  Nasi  is  a  small  pyramidal  slip,  proloBged  downwards  from 
the  Occipito-lron talis  U]x>q  the  side  ot'  the  uoae,  where  it  becomes  tendinous,  and. 
blends  with  tbe  Compressor  naris.  As  the  two  muscles  descend,  they  diverge, 
leaving  an  angular  interval  between  them. 

Rdatiom.  By  its  u})per  surface,  with  the  akin.  By  its  under  surface,  with  the 
frontal  and  nasal  bones. 

Tlio  Levator  Labii  Superioris  Alseque  Nasi  is  a  thin  triangular  muscle,  placed 
by  the  side  of  the  nose,  and  extending  between  the  inner  margin  of  the  orbit  and 
u]>per  lip.  It  arises  by  a  pointed  extremity  from  the  upper  part  of  the  nasal  pro- 
cess of  the  superior  maxillary  bone,  and  passing  obliquely  doTftTawards  and  out- 
wards, divides  into  two  slips,  ono  of  which  is  inserted  into  the  cartilage  of  the  ala 
of  the  nose,  the  other  is  prolonged  itito  the  uj)[)er  lip,  becoming  blended  with 
the  Orbicularis  and  Levator  lubii  proprlua. 

Relations.  In  front,  with  the  integument;  and  with  a  small  part  of  tbe  Orbi- 
cularis palpebrarum  above. 

Lying  upon  the  superior  maxillary  bone,  beneath  this  muscle,  is  a  longitudinal 
muscular  fa.soioulus  about  an  inch  in  length.  It  is  attached  by  one  cud  near  the 
origin  of  the  Compressor  naris,  and  by  the  other  to  the  nasal  process  about  an 
inoh  above  it;  it  was  described  by  Albinus  as  the  **Musculu3  anomalus,"  and  by 
Santorini,  as  the  "  Rhomboideus. 

The  Dilator  naris  posterior  is  a  small  muscle,  which  Is  placed  partly  beneath 
the  proper  elcvat<>r  of  the  nose  and  lip.  It  arises  from  the  margin  of  the  nasal 
notch  of  the  sujjerior  maxilla,  and  from  the  sesamoid  cartilages,  and  is  inserted 
into  the  skin  near  the  margin  of  the  nostril. 

The  Dilator  naris  anterior  is  a  thin,  delicate  fasciculus,  passing  from  the  carti- 
lage of  the  ala  of  the  noso  to  the  intcgiuuent  near  its  margin.  This  muscle  is 
8ittiatc<l  in  front  of  the  preceding. 

The  Compressor  Nan's  is  a  small,  thin,  triangular  muscle,  arising  by  its  apex 
from  the  superior  maxillary  bone,  above  and  a  little  external  to  the  incisive  fossa ; 
its  fibres  proceed  upwards  and  inw.xrds,  expanding  into  a  thin  aponeurosis  wliich 
is  attached  to  the  libro-cartihige  of  the  nose,  and  is  continuous  on  the  bridge  of 
the  nose  with  that  of  the  muscle  of  the  opposite  side,  and  with  the  aponeurosis  of 
the  Pyrnmidalis  nasi. 

Tlie  Compressor  Narium  Afinor  is  a  small  muscle,  attached  by  one  end  to  the 
alar  cartilage,  and  by  the  other  to  the  integument  at  the  end  of  the  nose. 

Tlie  Depressor  Ahe  Nasi  is  a  short,  radiated  mus*:U%  arising  from  the  incisive 
fossa  of  the  superior  maxilla;  its  fibres  ascend  to  be  inserted  into  the  septum,  and 
back  {>arl  uf  the  ala  of  the  nose.  This  muscle  lies  between  the  mucous  membrane 
and  muscular  structure  of  the  lip. 

Nerves.    All  the  muscles  of  tliis  group  are  supplied  by  the  facial  nerve. 

Actions.  The  Pyramidnlis  nasi  draws  down  the  inner  angle  of  the  eyebrow ;  by 
some  anatomists  it  is  also  cuusidered  as  an  elevator  of  the  ala,  and,  consequently, 
a  dilator  of  the  nose.     The  Levator  labii  sujierioris  alieque  nasi  draws  upwards 
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the  upper  lip  aod  ala  of  the  nose ;  ita  most  important  action  ia  upon  the  noee, 

which  it  dilates  tt>  a  considerable  extent.  The  action  of  this  muscle  produoea  a 
•  marked  iniluence  over  the  countenance,  and  is  the  principal  agent  in  the  expression 

[>f  contempt  The  two  Dilatores  nasi  enlarge  the  aperture  of  the  nose,  and  the 
[Compressor  naris  appears  to  act  as  a  dilator  of  the  nose  rather  than  as  a  constrictor. 
'  The  Depressor  ala;  nasi  ia  a  direct  antagonist  of  the  preceding  muscles,  drawing 

the  ala  of  the  nose  downwards^  and  thereby  conatrieting  the  aperture  of  the  nares. 


6.  Sdperiob  Maiilljlbv  Eegios  (fig.  148). 

Leyator  Labii  Superioria.  Zygomaticus  major. 

Levator  Anguli  Oris,  Zygomaticus  minor. 

The  Levator  L<ihU  Snperioris  is  a  thin  muscle  of  a  quadrilateral  form.    It 

^arises  from  the  lower  margin  of  the  orbit  immediately  above  the  infra-orbital 

Hbramen,  some  of  its  fibres  being  attached  to  the  superior  maxilla,  some  to  the 

malar  bono ;  its  fibres  converge  to  be  inserted  into  the  muscular  substance  of  the 

upper  lip. 

Reiaiions.  By  its  auperjicial  surface,  with  the  lower  segment  of  the  Orbicu- 
laris palpebrarum;  below,  it  is  subcutaneous.  By  its  dtxp  surface,  it  conceals 
tlie  origin  of  the  Compressor  naris  and  Levator  anguli  oris  muscles,  and  the  infra- 
orbit,il  vessels  and  nerves,  as  they  escape  from  the  infra-orbital  foramen. 

The  Levator  AnguU  Oris  arises  from  the  canine  fossa,  immediately  below  the 

fra-orbital  foramen ;  its  fibres  incline  downwards  and  a  little  outwards,  to  be 
Qserted  into  the  angle  of  the  mouth,  and  intermingle  with  those  of  the  Zygo- 

alici,  the  Depressor  anguli  oris,  and  the  Orbicularis. 

Selaiiotis.  By  its  sujterfcial  surface,  with  the  Levator  labii  superioris  and  the 
infra-orbital  vessels  aud  nerves.  By  its  dixp  surfaco,  with  the  superior  maxilla, 
the  Buccinator,  and  the  mucous  membrane. 

The  JSygomaticiis  major  Is  a  slender  fasciculus,  which  arises  from  the  malar 
Lbone,  in  iront  of  the  zygomatic  suture,  and,  descending  obliquely  downwards  and 
Finwards,  is  insertwl  into  the  angle  of  the  mouth,  where  it  blends  with  the  fibres 
of  the  Orbicularis  aud  Depressor  anguli  oris. 

£elcUioJis.  By  its  superficial  SHrface,  with  the  subcutaneous  adipose  tissue. 
By  its  deep  SJirface,  with  the  malar  bone,  the  Maaseter  and  Buccinator  muscles. 

The  Zf/f/onutlicus  minor  arises  from  the  malar  bone,  immediately  behind  the 
maxillary  suture,  and,  passing  downwanis  and  inwards,  is  continuous  with  t!ic 
outer  margin  of  the  Levator  Libii  superioris.     It  lies  in  front  of  the  preceding. 

Jielatiom.  By  its  sitperficinl  surface,  with  the  integument  and  the  Orbicularis 
palpebrarum  above.    By  ita  ifep  stirface,  with  the  Levator  anguli  oris. 

Nerves.    This  group  of  muscles  is  supplied  by  the  facial  nerve. 

Aciions.  The  Levator  labii  superioris  is  the  proper  elevator  of  the  upper  lip, 
Loarrvinz  it  at  the  same  time  a  little  outwards.  The  Levator  anguli  oris  raij*ea  the 
^EUgfe  of  the  mouth  and  draws  it  inwards;  whilst  the  Zygomatici  raise  the  upper 
lip  and  draw  it  somewhat  outwards,  as  in  laughing. 

7.  Inkebior  Maxillary  Regiox  (fig.  148). 

Levator  Labii  Inferioris  or  Levator  menti. 
Depressor  Labii  Inferioris  or  Quadratus  menti. 
Depressor  Anguli  Oris  or  Triangularis  mentL 

Duaedian,   The  M  U3c1es  in  this  repon  may  bo  diseected  br  ronkinr  ft  rcrtical  iacision  tbrnoifh 
Lifae  integam^nt  Trum  the  marffiii  of  (hi*  lower  liji  to  the  vMn:  n  rpcodH  inciiiioD  shnnld  thoo  he 
MAiried  aloDif  the  mar^iu  or  the  lower  jaw  ^,  fur  us  the  uaglc,  and  the  iategumcDt  carcfoU/ 
temoTcd  in  the  direcltua  sbown  in  6g.  XAI. 

The  Levator  Labii  Inferior t^  or  Levator  menti  is  to  be  dissected  by  everting  the 
lower  Up  and  raising  the  mucous  mombrano.    It  is  a  small  conical  fasciculus. 
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ploceil  on  the  side  of  the  fr«enum  of  the  lower  lip.  It  arises  from  the  incisive  fossa. 
external  to  tlie  syiuph^'sis  of  the  lower  jaw ;  its  iibres  descend  to  be  iusertetl  into 
the  integument  of  Uio  chin. 

Relations.  On  its  inner  sHr/ace,  with  the  mucous  membrane;  in  the  v\edian 
liiie,  it  is  blended  with  the  muscle  of  the  opposite  side ;  and  on  its  outer  side,  with 
the  iJepressor  labii  inieriorls. 

The  Depressor  Labii  Inferioris  or  Quadratus  menti  is  a  small  quadrilatcml 
muscle,  situated  at  the  outer  side  of  the  preceding.  It  arises  from  the  external 
oblique  line  of  the  lower  jaw,  between  the  symphysis  and  mental  foramen,  and 

f lasses  obliquely  upwards  and  inwards,  to  be  inserted  into  the  intepunient  of'  the 
owcr  lip,  its  fibres  blending  with  the  Orbiculai-is,  and  with  those  of  its  fellow  of 
the  opposite  side.  It  is  continuous  with  the  fibres  of  the  l*!atysma  at  its  origin. 
This  iiiusclo  contains  much  yellow  fat  intermingled  witli  its  fibres. 

Melafions.  By  its  mperficial  surface,  with  part  of  the  Depressor  anguli  oris, 
and  with  the  integument^  to  which  it  is  closely  connected.  By  its  deep  mr/acf, 
■with  the  mental  vessels  and  nerves,  the  mucous  membrane  of  the  lower  lip,  the 
labial  glands,  and  the  Levator  menti,  with  which  it  is  intimately  united. 

The  Depressor  ArnfuU  Oris  is  triangular  in  shape,  arisiog,  by  its  broad  base, 
from  the  external  oblique  line  of  the  lower  jaw;  its  fibres  pass  upwards,  to  be 
inserted,  by  a  narrow  fasciculus,  into  tho  angle  of  the  mouth.  It  is  continuous 
wth  the  Platysma  at  its  origin,  and  with  the  Orbicularis  and  fiisorlus  at  its 
insertion. 

Heiations.  By  its  super/trial  sitr/ace,  with  the  integument.  By  its  (JUep  surface, 
with  the  Depressor  labii  inferioris  and  Buccinator. 

Xerves.    This  group  of  muscles  is  supplied  by  the  facial  nerve. 

ActuiHs.  The  Levator  labii  inferioris  raises  the  lower  Hp,  and  protrudes  it  for- 
wards ;  at  tho  same  time  it  wrinkles  tho  integument  of  tho  chin.  The  Deprassor 
labii  inferioris  draws  the  lower  lip  directly  downwards  and  a  little  outwards.  The 
Deprcssi^r  anguli  oris  depresses  the  angle  of  the  mouth,  being  the  great  antagonist 
to  the  Levator  anguli  ons  and  Zygomaticus  major:  acting  Mith  these  muscles,  it 
will  draw  the  angle  of  the  mouth  directly  backi\'ards. 


8.  Intermaxillary  Eegiox. 


Orbiculans  Oris. 


Buccinator. 


Hlsorins. 


DisaeHion.  The  dissection  of  tlesc  ronsctps  mny  be  conairlpronly  facilitated  by  611ing  the 
cavity  of  the  nioDth  with  tow,  so  an  to  dintend  tho  r.heckn  and  lipti;  Inn  month  nhould  then  be 
clos<.^d  by  a  f(!w  ftilcht^t;,  uuJ  Ihci  iatcgument  carefully  romorcd  rrutn  tho  surface 

The  Orhicuhris  Oris  is  a  sphincter  muscle,  elliptic  in  form,  composed  of  con- 
centric fibres^  which  surround  the  orifice  of  the  mouth.  It  consists  of  two  thick 
semicireutar  planes  of  muscular  fibre,  which  surround  the  oral  aperture,  and 
interlace  on  cither  side  with  those  of  the  Buccinator  and  other  muscles  inserted 
into  this  part.  On  the  free  margin  of  the  lips  the  muscular  fibres  are  continued 
uninterruptedly  from  one  lip  to  the  other,  around  the  corner  of  the  mouth,  forming 
a  roundish  fasciculus  of  fine  pale  fibres  closely  approximated.  To  tho  outer  part 
of  each  sojfmeut  some  special  fibres  are  added,  by  which  the  lips  are  connected 
directly  with  the  maxillary  bones  and  septum  of  the  nose.  The  additional  fibres 
for  the  upper  segment  consist  of  four  bands,  two  of  which,  the  Acce-ssorii  orbicularis 
superioris,  arise  from  the  alveolar  border  of  the  superior  maxilla,  opposite  tho 
incisor  teeth,  and,  arching  outwards  on  each  side,  are  continuous  at  the  angles  of 
tho  mouth  with  the  other  muscles  inserted  into  this  part  The  two  remaining 
muscular  slips,  called  the  Naso-labialis,  connect  the  upper  lip  to  the  septum  of  the 
nose :  as  they  descend  from  the  septum,  an  interval  is  left  }>etween  them,  which 
corresponds  to  that  left  by  the  divergence  of  the  accessory  portions  of  the  Orbi- 
culiiris  aljove  described.  It  is  this  interval  which  forms  the  depression  seen  on. 
the  surface  of  the  skin  beneath  tho  septum  of  the  uose. 
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Tbe  additioiml  fibres  for  the  lower  segment,  Acwjssorii  orbicularis  inferioris, 
arise  from  the  inferior  maxilla,  externally  to  tbe  Levator  labii  inferioris;  arcliing 
outwardji  to  tbe  angles  of  the  mouth,  they  join  the  Buccinator  and  tbe  other 
muscles  attache*!  t*)  this  spot 

Relations.  By  its  suftcrjlcial  surface,  with  tbe  integumout  to  wbicb  it  is  closely 
connected.  By  its  deep  surface,  with  the  buccal  mucons  membrano,  the  lubiiu 
glands,  and  coronary  vessels.  By  its  outer  circumference,  it  is  blended  witli  the 
numerous  muscles  which  converge  to  the  mouth  from  various  parts  of  the  face. 
Its  innrr  cirenmferencc  is  free,  and  covered  by  mucous  membrane. 

Tbe  Buccinator  is  a  broad,  thin  muscle,  quadrilateral  iu  form,  occupying  the 
interval  between  the  jaws  at  the  side  of  tbe  face.  It  arises  from  the  outer  surlace 
of  the  alveolar  processes  of  ibe  upper  and  lower  jaws,  corresponding  to  the  lust 
three  molar  teeth ;  and,  behind,  from  the  anterior  border  of  the  ptcrygo-maxil- 
lary  ligament.  The  fibres  converge  towanls  the  angle  of  the  mouth,  where  the 
central  ones  intersect  each  other,  those  from  below  being  continuous  with  the 
upper  segment  of  tbe  Orbicularis  ori.s,  and  those  from  above,  with  the  inferior 
ent;  but  the  highest  and  lowest  fibres  continue  forward  uninterruptedly  into 

le  corresponding  segment  of  the  lip,  without  decussation. 

Relations,  By  its  sujierficial  surfacf,  behind,  with  a  large  mass  of  fat,  which 
separates  it  from  the  ramus  of  the  lower  jaw,  tlie  Masaeter,  and  a  small  portion  of 
the  Temporal  muscle;  anteriorly,  with  the  Zygomatici,  Risorius,  Levator  anguli 
oris,  Depres-^or  anguli  oris,  and  Steuon's  duct,  which  pierces  it  opposite  the  second 
molar  tooth  of  tbe  upper  jaw ;  the  facial  artery  and  vein  cross  it  from  Iwlow 
Upwards,  and  it  is  also  crosse^l  by  the  branches  of  the  facial  and  bnccal  nerves.  By 
its  internal  surface,  with  the  buccal  glands  and  mucous  mombrane  of  the  mouth. 

The  pterifffo-maxilUiry  liffamerU  separates  the  Buccinator  muscle  from  the  Supe- 
rior constrictor  of  the  pharyux.  It  is  a  tendinous  band,  attJicln>l  by  one  extremity 
to  tbe  apex  of  the  internal  pterygoid  plate,  and  by  tbe  other  to  the  jxwterior 
extremity  of  the  internal  oblique  line  of  the  lower  jaw.  Its  inner  surface  corre- 
sponds to  the  cavity  of  the  moulb,  and  is  lined  by  mucous  membrane.  Its  outer 
surface  is  separated  from  the  ramus  of  the  jaw  by  a  quantity  of  adipose  tissue. 
Its  posterior  border  gives  attachment  to  the  Superior  constrictor  of  the  pharynx ; 
its  anterior  border,  U*  the  fibres  of  tlie  Buccinator. 

The  Risori^ia  of  Santorini  consists  of  a  narrow  bundle  of  fibres,  which  arises  in 
the  fascia  over  the  Moaseter  muscle,  and.  passing  horizontally  forwards,  is  inserted 
into  the  angle  of  the  mouth,  joining  with  the  fibres  of  the  Repressor  anguli  oris. 
It  is  placed  superficial  to  tbe  Platysraa,  and  is  broadest  at  its  outer  extremity. 
This  muscle  varies  mucb  iu  its  size  and  form. 

Nerves.  The  Orbicularis  oris  is  supplied  by  the  facial,  tbo  Buccinator  by  the 
facial  and  buccal  brauob  of  the  inferior  riiaxiflary  nerve. 

Actions.  The  Orbicularis  oris  is  the  direct  antagonist  of  all  those  muscles  whicb 
converge  to  the  li]«  from  the  various  parts  of  the  face,  its  action  producing  the 
direct  closure  of  the  lips;  and  its  forcible  action  throwing  the  integument  into 
wrinkles,  on  account  of  the  firm  connection  between  the  latter  and  the  surface  of 
the  muscle.  Tbe  Buccinators  contract  and  compress  the  cheeks,  so  that,  during 
the  process  of  mastication,  the  food  is  kept  under  the  immediate  pressure  of  the 
teeth. 


9.  TBMPORO-ltAXlLLARY  ReGIOK  (fig.  151). 
Masseter.  Temporal. 

The  Masseter  hns  been  already  exposed  by  tbe  removal  of  the  integument  from 
tbe  side  of  the  face  (fig.  14a). 

The  Masseter  is  a  short  thick  muscle,  somewhat  quadrilateral  in  form,  consisting 
of  two  portions,  superficial  and  deep.  The  superficial  portion,  the  largest,  arises 
by  a  thick  tendinous  aponeurosis  from  the  malar  process  of  tbe  superior  maxilla, 
ftud  from  the  anterior  two-thinls  of  tbe  lower  border  of  the  zygomatic  arch:  its 
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fibres  pass  downwards  and  backwards,  to  be  inserted  into  the  angle  and  lower 
half  of  the  ramus  of  the  jaw.  The  deep  portion  is  much  smaller,  aud  more  mus- 
cular in  texture,  and  arises  from  the  posterior  third  of  the  lower  border  aud  whole 
of  the  imier  Burfaee  of  the  zygomatic  arch ;  its  fibres  pass  downwards  and  for* 
wards  to  be  inserted  into  the  upper  half  of  the  ramus  and  outyr  surface  of  the 
coronoid  process  of  the  jaw.  The  deep  portion  of  the  muscle  ia  partly  concealed, 
in  fronts  oy  the  superficial  portion ;  behind,  it  ia  covered  by  the  parotid  gland. 
The  fibres  of  the  two  portions  are  united  at  their  insertion. 

liefations.  By  its  superficial  surface,  with  the  integument;  above,  with  the 
Orbicularis  paljiebrarum  aud  Zygomatic;!;  and  has  passing  across  it,  transversely, 
Stenon's  duct,  the  branches  of  tlie  facial  ncr\'e,  and  the  transverse  facial  vessels. 
By  its  deep  surface,  with  the  ramus  of  the  jaw,  and  the  Buccinator,  from  which  it 
is  separated  by  a  mass  of  fat  Its  posterior  margin  is  overlapped  by  the  parotid 
gland.     Its  anterior  Tnargin  projects  over  the  Buccinator  muscle. 

The  U'mjtoral  fascia  is  seen,  at  this  stage  of  the  dissection,  covering  in  the  Tem* 
poral  muscle.  It  is  a  strong  aponeurotic  investment,  affording  attachment,  by  its 
umer  surface,  to  the  superficial  fibres  of  this  muscle.  Above,  it  is  a  single  layer, 
attached  to  the  entire  extent  of  the  temporal  ridge ;  but  below,  w^here  it  is  attached 
to  the  zygoma,  it  consists  of  two  layers,  one  of  which  is  inserte*!  into  the  outer, 
and  the  other  into  tlie  inner  border  of  the  zygomatic  arch.  A  small  quantity  of 
fat,  the  orbital  branch  of  the  temporal  artery,  and  a  filament  from  the  orbital 
branch  of  the  superior  maxillary  nen'e,  arc  contained  between  these  two  layers. 
It  ia  covered,  on  its  outer  surface,  by  the  apoueurosis  of  the  Dec ipito -frontalis,  the 
Orbicularis  palpebrarum,  and  AttoUens  nurcm  and  Attrahcns  aitrcm  musclea ; 
the  temporal  vessels  and  nerves  cross  it  from  below  upwards. 


Pig.  l&l. — The  Temporsl  Uuttolo,  the  Z/goma  and  Uassotfr  liaviog  be«D  romortd. 
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Diuedion.  In  onler  to  expose  (he  Temporal  muscle,  this  fascia  ehonlii  be  wmovcd ;  this  may 
be  effected  liv  aeparatinj^  it  at  iis  attiichmenl  aloiiE  the  upper  border  of  the  zyrroma,  and  dissect- 
inio:  it  upwar<ls  from  the  surfaco  of  tho  muacle.  'fhe  zyfromatic  arch  shoatd  thea  be  divided,  ia 
front,  nl  its  junction  with  thr  mnlar  bone,  aad.  bcbiod.  near  the  external  auditory  meatus,  and 
drawn  downwards  with  the  Miwseter,  which  shnuld  be  detached  from  it«  insertiim  into  the  ramus 
uud  unglc  of  the  jaw.    Tho  whole  extent  of  tlie  Temporal  muscle  ia  then  exposed. 


PTERVaO. MAXILLARY   REGION. 
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The  Temjyoral  13  a  broad  radiatiug  muscle  situated  at  the  side  of  tlie  bead,  and 
occupying  the  entire  extent  of  the  temporal  fossa.  It  arises  from  the  wliole  of 
the  temporal  fossa,  which  extends  from  the  external  angular  process  of  the  frontal 
in  fixint,  to  the  mastoid  portion  of  the  temporal  bebind ;  and  from  the  curved  line 
on  the  frontal  and  parietal  bones  above,  to  the  pterygoid  ridge  on  the  great  wing 
of  the  sphenoid  below.  It  is  also  attached  to  the  muer  surface  of  the  temporal 
fascia.  Its  fibres  converge  as  they  descend,  and  tcnninatc  in  an  aponcuroai!*,  the 
ifibres  of  which,  radijited  at  its  commencement,  converge  into  a  tbick  and  flat 
endon,  which  is  inserted  into  the  inner  surface,  apex,  and  anterior  border  of  the 
ooronoid  process  of  the  jaw,  nearly  as  far  forwards  as  the  last  molar  tootb. 

JiehiioTU,    By  ita  superficial  surface,  with  the  integument,  tbe  temporal  fascia^ 

aponeurosis  of  tbe  Occipito-fron  talis,  the  Attollens  aurem  and  Atlrahens  aurem 

inaclcs,  the  temporal  vcssulrt  and  nerves,  the  zy;rnma  and  Masseten     By  its  deep 

\mtrfaet,  witb  tbe  tempi^ral  fossa,  the  External  pterygoid  and  part  of  the  Bucci- 

itor  muscles,  the  internal  maxillary  artery,  its  deep  temporal  brancbes.  and 

ftbe  temporal  nerves. 

Nerves.    Both  muscles  are  supplied  by  tbe  inferior  maxillary  nerve. 

10.  PXEBYOO-MAXILLARy   REGION. 

Internal  Pterygoid.  Kxtemal  IterygoicL 

Disunion.  Tho  Temporal  mii-irle  having  bwn  examineil,  (he  muscles  in  the  pteTTp<vmaxil- 
lary  region  may  he  exposed  by  ftuwia^  throuffli  the  bane  (»f  ihe  corouoJd  procesa.  and  (Iraviog  it 
upwards,  togelner  witti  the  Temporal  miiscle,  wbicb  should  be  detached  from  tbe  8Brfac«  of  the 
'lemporal  fossa.  Divide  tbe  ramu^  of  the  jaw  jupt  below  tbe  coodyle,  aod,  also,  by  a  tm&sverse 
Dcision  cxtcodiag  across  the  cnmmt^ncemeDt  of  its  luw(!r  third,  just  abore  tbe  deotal  forftmea; 
IfemOTe  tbe  rmgmeat,  aad  the  Pterygoid  muscles  will  be  exposed. 


Fig.  162. — The  PterrKofd  Masoles ;  tbs  Zygnmatin  Arch  and  a  portion  of  the 
Ilamus  of  tlia  Jaw  Uaviug  beoii  rumored. 


/ 
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The  Tntemal  PUnjgoid  is  a  tbick  quadrilateral  muscle,  and  resembles  the 
Ma.sseter  in  form,  structure,  and  in  the  dircntion  of  its  fibres.  It  arises  from  the 
pterygoid  fossa,  its  fibres  being  attached  to  the  inner  surlace  of  the  external 
pterygoid  plate,  and  to  tbe  grooved  surface  of  tlie  tuberosity  of  the  palate  bone ; 
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its  fibres  pass  (lownwards,  ontwards,  and  backwards,  to  be  instTtcd,  by  strong 
tendinous  laminw!,  into  the  lower  and  back  part  of  t!ie  inner  side  of  the  ramus  and 
angle  of  the  lower  jaw,  as  high  as  the  dental  foramen, 

Kelaliom.  By  ita  external  surface,  vnth  the  ramus  of  the  lower  jaw,  from  which 
it  is  separated,  at  ita  ujjper  part,  by  the  External  Pterygoid,  the  internal  lateral 
ligament,  the  internal  maxillary  artery,  and  the  dental  vessels  and  nerves.  liy  ita 
internal  surface^  witli  the  Tensor  paiati,  being  separated  from  the  Superior  oon- 
fltrictor  of  the  pharynx  by  a  cellular  intervah 

The  Ej-tfTiial  Pterytjoul  is  a  short  thick  muscle,  somewhat  conical  in  form,  and 
extends  almost  horizontally  between  the  zygomatic  fossa  and  the  condyle  of  the 
jaw.  It  arises  from  the  pterygoid  ridge  on  the  jn*eat  wing  of  the  sphenoid,  and 
the  portion  of  bone  included  between  it  and  the  base  of  the  pterygoid  process; 
from  the  outer  surface  of  the  externaVpterygoid  plate ;  and  from  the  tuberosity  of 
the  palato.  and  superior  maxillary  br>nes.  Its  fibres  pass  horizontal! v  backwards 
and  outwards,  to  be  inserted  into  a  depression  in  front  of  the  neck  ot  the  condyle 
of  the  lower  jaw,  and  into  the  corresponding  part  of  the  interarticular  fibro- 
cartilage.  This  muscle,  at  its  origin,  appears  to  consist  of  two  portions  separated 
by  a  slight  interval ;  hence  the  terpis  upper  and  lower  head  sometimes  used  in  the 
description  of  the  muscle.. 

Relations,  By  its  external  surface,  with  the  ramus  of  the  lower  jaw,  the  internal 
maxillary  arterj  which  crosses  it,  the  tendon  of  the  Temporal  muscle,  and  the 
Masseter.  By  its  internal  surface,  it  rests  against  the  upper  part  of  the  Internal 
pterygoid,  the  internal  lateral  ligament,  the  middle  meningeal  artery,  and  inferior 
maxillarv  nerve;  by  its  upper  bonkr  it  is  in  relation  with  the  temporal  and 
masseteric  brandies  of  the  inferior  maxillary  nerve. 

JVerVrj.    These  muscles  are  supplied  by  the  inferior  maxillary  nerve. 

Actions,  The  Temporal,  Masseter,  and  Internal  pterygoid  raise  the  lower  jaw 
against  the  upper  witli  great  force.  Tlie  two  latter  muscles,  from  the  obliquity 
in  the  direction  of  their  fibres,  assist  the  External  pterygoid  in  drawing  the 
lower  jaw  forwards  upon  the  upper,  the  jaw  being  drawn  back  again  by  the  deep 
fibres  of  the  Masseter,  and  posterior   fibres  of  the  Temporal.     The  External 

fiterygoid  muscles  arc  the  direct  agents  in  the  trituration  ot  the  food,  drawing  the 
ower  jaw  directly  forwards,  bo  as  to  make  the  lower  teeth  project  beyond  the 
upper.  If  tlie  muscle  of  one  side  acts,  the  corresponding  side  of  the  jaw  is  drawn 
forwards,  and  the  other  condyle  remaining  fixM,  the  symphysis  deviates  to  the 
opposite  side.  The  alternation  of  these  movements  on  the  two  sides  produces 
trituration. 


MUSCLES  AND  FASCIiE  OF  THE  XECK. 

Tlic  Muscles  of  the  Neck  may  be  arranged  into  groups,  corresponding  with  the 
region  in  which  they  are  situat4*d. 


These  groups  are  nine  in  number : — 

1.  Superficial  Region. 

2.  Infra-hyoid  Region- 

Depressors  of  the  Os  Uyoidea 
and  Larynx. 

3.  Supra-hyoid  Region. 

Klevators  of  the  Os  Ilyoidcs 
and  Larynx. 

4.  Lingual  Region. 

Muscles  of  the  Tongue. 


5.  Muscles  of  the  Pharynx. 

6.  Muscles  of  the  Sofl  Palate. 

7.  Muscles  of  the  Anterior  Verte- 

bral Region. 

8.  Muscles  of  the  Lateral  Vertebral 

Region. 

9.  Muscles  of  the  Larynx. 


SUPERFICIAL  CERVICAL    REGION. 


8SS 


1.  Supernal  Regimu 
Platysma  myoidea. 
Stenio-cle  ido-raaatoi^. 

2.  Infiu-hyoid  Retjion. 

J}^re8Sort  of  the  Os  Hyoides  aTtd 
Xarynz. 
Sternohyoid. 
Stemo- thyroid. 
Thy  ro-h  void. 
Omo-hyoid. 

8.  Supra-hyoid  Region. 

Eitvatora  of  the  Os  Myoida  and 
Larynx. 

Digastric. 

Stylo-hyoid. 
Mylo-hyoid. 
Genio-hyoid. 

4.  Lingual  Region. 
Sfuscki  of  the  Tongue. 
Genio  -hyo  -glosaus. 
Hyo-gloasug. 
Liogualis. 
Siylo-frlossiis. 
Polato-glosaus. 


5.  Musclc9  of  the  PJutrynx. 

Constrictor  inferior. 
Constrictor  medius. 
Conatrictor  superior. 
Stylo-pharyngcus. 
Palato-p  hary  uge  us. 

6.  Jfuscla  of  Ute  Soft  Pi^Uue. 
Levator  palati. 
Tensor  paluti. 
Azygos  uvul». 
Palato-gloesus. 
Palato-phar_>'T»g©ua. 

7.  Muscles  of  the  Anterior  Vertebral 

Region, 

RectaB  capitis  anticua  major. 
Rectus  capitis  anticus  minor. 
Rectus  Utcralia, 
Longus  colli. 

8.  Muscles  of  the  Lateral  Yert^ral 

Region. 
Scalenus  antious. 
Scalenus  medius. 
Scalenus  posticus. 

9.  Muscles  of  the  Laryrtx. 
(Included  in  the  deacription  of  the 
Larynx.) 


1.  SrPERFicuL  Cebvical  Region'. 
Platysma  Myoidea.  Sterno-cleido-mastoid. 

Diatection.  A  block  haritig  been  placed  at  the  back  of  the  neck,  and  the  face  turned  to  tba 
Btd«  opposite  to  Ihnt  to  be  dissected,  %o  lu  to  place  the  parts  upon  llie  stretch,  two  transverM 
IncMoni  are  to  be  mode :  one  fkvm  the  chin,  alonp  the  rnamD  of  the  lower  jaw,  to  the  mastoid 
process :  and  the  other  along  the  nppcr  border  of  ibc  claTiclc.  These  are  to  be  connected  by  ui 
obltqae  inciaion  made  in  the  course  of  the  iSterno-mastoid  muaclc,  rrv)m  the  mastoid  process  to 
the  sterniim ;  the  two  flap»  of  intCK-umcut  having  bei-n  removed  in  the  direction  t>huwa  in  tig.  147, 
the  superGcial  fascia  will  be  exposed. 

The  superficial  cervical  fascia  is  ex^xjaed  on  the  removal  of  the  integument  from 
the  aide  of  the  neck;  it  ia  an  extremely  thin  aponeurotic  lamina,  which  id  hartlly 
demonstrable  as  a  separate  mcmbrunc.  Beneath  it  is  found  the  Platysnia  myoides 
muscle,  the  external  jugular  vein,  and  some  superQcial  branches  of  the  cervical 
plexus  of  nerves. 

The  Platysma  Myoides  (fig.  148)  is  a  broad  thin  plane  of  muscular  fibres,  placed 
immediately  beneath  the  skin  on  each  side  of  the  neck.  It  arises  from  the  clavicle 
and  acromion,  and  from  the  fascia  covering  the  upper  part  of  the  Pectoral,  Deltoid, 
and  Trapezius  muscles ;  its  fibres  proceed  obliquely  upwards  and  inwards  aloni;  the 
side  of  the  nock,  to  be  inserted  into  tbe  lower  jaw  beneath  the  external  oblique 
line,  some  fibres  passing  forwards  to  the  angle  of  the  mouth,  and  others  becoming 
lost  in  the  cellular  tissue  of  the  face.  The  most  anterior  fibres  interlace,  in  front 
of  the  jaw,  with  the  fibres  of  the  muscle  of  the  opposite  side ;  those  next  in  order 
become  blended  with  the  Depressor  labii  inferions  and  the  Depressor  angulioris; 
others  are  prolonged  upon  the  side  of  the  cheek,  and  interlace,  near  the  angle  of 
the  mouth,  with  the  muscles  in  this  situation,  ami  may  occasionally  be  traced  to 
the  Zygomatic  muscles^  or  to  the  margin  of  the  Orbicularis  palpcbrarilm.    Beneath 
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tlie  Platysma,  the  external  jagular  vein  may  he  seen  descending  from  the  angle  of 
the  jaw  to  the  clavicle.  It  is  essential  to  remember  the  direction  of  the  fibres  of 
the  Platysma,  in  connection  with  l!ie  operation  of  bleeding  from  this  vessel ;  for 
if  the  i>oint  of  the  lancet  is  introduced  m  the  direction  of  the  muscular  libres,  the 
orifice  made  vnW  be  filled  up  by  the  contraction  of  the  muscle,  and  blood  will  not 
flow;  but  if  the  incision  is  made  in  a  direction  opposite  to  the  course  of  the  fibres, 
tbey  will  retract,  and  expose  the  orifice  in  the  vein,  and  so  facilitate  the  flow  of 
blood. 

Relations.  By  its  external  sur/cKe,  with  the  integument  to  which  it  is  united 
closely  below,  but  more  loosely  above.  By  its  internal  surface,  below  the  clavicle 
which  it  covers,  with  the  Pectoralia  major,  Deltoid,  and  Trapezius.  In  the  neck, 
■with  the  external  and  anterior  jugular  veins,  the  deep  cervical  fascia,  the  super- 
ficial cervical  plexus,  the  Stemo-mastoid,  Stcmo-hyoia,  Omo-hyoid,  and  Digastric 
muscles.  In  front  of  the  Stcr no- mastoid,  it  covers  the  sheath  of  the  carotid  ves- 
sels; and  behind  it^  the  Scaleni  muscles  and  the  nerves  of  the  brachial  plexus. 
On  thG/arc,  it  is  in  relation  with  the  parotid  gland,  the  facial  artery  and  vein,  and 
the  Masi^eter  and  Buccinator  muscles. 

The  (kep  cervical  fascia  is  exposed  on  the  removal  of  the  Platysma  myoides. 
It  is  a  strong  fibrous  layer,  which,  invests  the  muscles  of  the  neck,  and  inclosea 
the  vessels  and  nerves.  It  commences,  as  an  extremely  ibin  layer,  at  the  back 
part  of  the  neck,  where  it  is  attached  to  the  sjiinous  processes  of  the  cervical 
vertebne,  and  to  the  ligamentum  nuchre ;  and,  passing  forwards  to  the  posterior 
border  of  the  Stemo-mastoid  muscle,  divides  into  two  layers,  one  of  which  passes 
in  front,  and  the  other  behind  it.  These  join  again  at  its  anterior  border;  and, 
being  continued  forwards  to  the  front  of  the  neck,  blend  with  the  fascia  of  the 
opposite  side.  The  superficial  layer  of  the  deep  cervical  fascia,  that  which  passes 
in  front  of  the  Stemo-mastoid,  if  traced  upwards,  is  found  to  pass  across  the 
parotid  gland  and  Ma.sscter  muscle,  forming  the  parotid  and  masseteric  fasci», 
and  is  attached  to  the  lower  border  of  the  zygoma>  and  more  anteriorly  to  the 
lower  border  of  the  body  of  the  jaw ;  if  the  same  layer  is  traced  downwards,  it  is 
seen  to  pass  to  the  upper  border  of  the  cla\*icle  and  sternum,  being  pierced  just 
above  the  former  bone  for  the  external  jugular  vein.  In  the  middle  line  of  the 
neck,  the  fascia  is  thin  above,  and  connc^tt^d  to  the  hyoid  bone;  but  it  becomes 
thicker  below,  and  divides,  ju.st  below  the  thyroid  gland,  into  two  layers,  the  more 
superficial  of  which  is  attached  to  the  upper  border  of  tho  sternum  and  inter- 
clavicular ligament;  tho  deeper  and  stronger  layer  is  connected  to  the  posterior 
border  of  that  bone,  covering  in  tho  Sternohyoid  and  Sternothyroid  muscles. 
Between  these  two  layers  is  a  little  nreohir  tissue  aud  fat,  and  occasionally  a 
small  lymphatic  gland.  The  deep  layer  of  the  cervical  fascia,  that  which  lies 
behind  the  [losterior  surface  of  the  Sterno- mastoid,  sends  numerous  prolongations, 
which  invest  the  muscles  and  vessels  of  the  neck ;  if  traced  upwards,  a  process  of 
this  fascia,  of  extreme  density,  passes  behind  and  to  the  inner  side  of  tue  parotid 
gland,  and  is  attached  to  the  base  of  tho  styloid  process  and  angle  of  the  lower 
jaw,  forming  the  stylo-maxillary  ligament;  if  traced  downwards  and  outwards,  it 
will  be  found  to  iuclose  the  poaterior  belly  of  the  Omohyoid  muscle,  binding  it 
do\vn  by  a  distinct  process,  which  descends  to  be  inserted  into  the  clavicle  and 
cartilage  of  the  first  rib.  The  deep  layer  of  the  cervical  fascia  also  assists  in 
forming  the  sheath  which  incloses  the  common  carotid  artery,  internal  jugular 
vein,  aud  pneumogastric  nerve.  There  are  fibrous  septa  intervening  between 
each  of  thcjw  parts,  which,  however,  are  included  together  in  one  common  invest- 
ment. More  internally,  a  thin  layer  is  continueii  across  the  trachea  and  thyroid 
gland,  beneath  the  Sternothyroid  muscles;  and  at  the  root  of  tho  neck  this  may 
be  traced,  over  the  large  vessels,  to  be  continuous  with  the  fibrous  layer  of  the 
pericardium. 

Tho  Stemo-elcido-mastoid  (fig.  153)  is  a  large  thick  muscle,  which  passes 
obliauely  across  the  side  of  the  neck,  being  inclosed  between  the  two  layers  of 
the  aeep  ccAacal  fascia.    It  is  thick  and  narrow  at  its  central  part,  but  us  broader 
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anrl  tbinner  at  eacb  oxtremity.  It  arwea,  hy  two  beads,  from  tbe  sternum  and 
cbivicle.  The  sternal  portion  arises  by  a  rounded  fasciculus,  tendiauns  in  front, 
fleahy  behind,  from  the  upper  aud  anterior  part  of  the  first  piece  of  the  sternum, 
and  IS  directed  upwards  and  buckwanls.  The  clavicular  portion  arisea  from  the 
inner  third  of  the  superior  border  of  the  clavicle,  being  composed  of  fleshy  and 
aponenrotic  fibres;  it  is  directed  almost  vertically  upwards.  These  two  portions 
•re  separated  from  one  another,  at  their  origin,  oy  a  triangular  cellular  interval; 
but  become  gradually  blended,  below  the  middle  of  the  neck,  into  a  thick  rounded 
muacle,  which  is  inserted,  by  a  strong  tendon,  into  the  outer  surface  of  the  masU>id 
process,  from  the  apex  to  its  superior  border,  and  by  a  thin  aponeurosis  into  the 
outer  two-thirds  of  the  superior  curved  line  of  the  occipital  bone.  This  muscle 
varies  much  in  its  extent  of  attachment  to  the  clavicle;  in  one  case  it  may  be  aa 
narrow  as  the  sternal  portion,  Iq  another  as  much  as  three  inches  in  breadth. 


Pig.  153. — Muscles  of  th«  K«ok,  and  Botta<larii>a  of  tho  TriADgleii. 


^ 


JSi^ 


JinLJ 


.Ih 


When  the  clavicular  origin  is  broad,  it  is  occaaionally  subdivided  into  numerous 
slips,  separated  by  narrow  intervals.  More  rarely,  the  corresjwnding  margins  of 
the  Steruo-mastoid  and  Trapezius  have  been  found  in  contact.  In  the  applicjition 
of  a  ligature  to  the  third  part  of  the  subclavian  artery,  it  will  be  necessary,  where 
the  muscles  have  an  arrangement  similar  to  that  above-mentioned,  to  divide  a 
portion  of  one  or  of  both,  in  order  to  facilitate  the  operation. 

This  muscle  divides  the  quadrilateral  space  at  the  side  of  the  neck  into  two 
triangles,  an  anterior  and  a  posterior.  The  boundaries  of  the  anterior  triangle 
being,  in  front,  the  median  line  of  the  neck ;  alx)ve,  the  lower  border  of  the  body 
•jf  the  jaw,  and  an  imaginary  line  drawn  from  the  angle  of  the  jaw  to  the  mastoid 
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process;  boliind,  the  anterior  border  of  the  Stemo-mastoid  muscle.  The  bouDdaneft 
of  the  p04stenor  triangle  are.  in  front,  the  posterior  border  of  the  Steruo- mastoid ; 
below,  tho  upper  border  of  the  clavicle;  behind,  the  anterior  margin  of  the 
Tnipeaius. 

Tbc  anterior  edge  of  the  muscle  forms  a  very  prominent  ridge  beneath  the 
akin,  which  it  is  important  to  notice,  as  it  forms  a  guide  to  tho  surgeon  in  making 
tho  necessary  incisions  for  ligature  of  the  common  carotid  artery,  and  for  oesopb- 
agotomy, 

liclalions.  By  its  superficial  aurface^  with  tho  integument  and  Platysma,  from 
which  it  is  separated  by  the  external  jugular  vein,  the  superficial  branches  of  the 
cervical  plexus,  and  the  anterior  layer  of  the  deep  cervical  fascia.  By  its  difp 
surface,  it  rests  on  the  aterno-clavicukr  articulation,  the  deep  layer  of  the  cervical 
feiscta,  the  Sterno-hyoid,  Stcrno-thvroid,  Omo-^yoid,  the  posterior  beUy  of  the 
Digastric,  Levator  anguli  Bcnpulaj,  the  Splenius  and  Scaleni  muscles.  Below,  with 
the  lower  part  of  the  common  carotid  artery,  internal  jugular  vein,  pneumogastric, 
descendens  noni,  and  communicans  noni  nerves,  and  with  the  deep  lymphatic 
glands ;  with  the  spinal  accessory  nerve,  which  pierces  its  ut>per  third,  the  cervical 
plexus,  the  occipital  artery,  and  a  part  of  the  parotid  glana. 

Nerves.  The  Platysma  myoides  is  supplied  by  the  facial  and  superficial  cer- 
vical nerves,  tlie  Stemo-clcido*mastoid  by  the  spinal  accessory  and  deep  branches 
of  the  cer^ncal  plexus. 

Actions.  The  Platysma  myoides  produces  a  slight  wriukliug  of  the  surface  of 
the  skin  of  tho  neck,  in  a  vertical  direction,  when  the  entire  muscle  is  brought 
into  action.  Its  anterior  portion,  tho  thickest  part  of  the  muscle,  depresses  the 
lower  jaw;  it  also  serves  to  draw  down  the  lower  lip  and  angle  of  the  mouth  on 
each  side,  being  one  of  the  chief  agents  in  the  expression  of  melancholy.  The 
Steniomastoid  muscles,  when  both  are  brought  into  action,  serve  to  depress  the 
head  upon  the  neck,  and  the  neck  upon  the  cliest.  Kitlier  muscle,  acting  singly, 
flexes  the  head,  and  combined  with  the  Splenius  draws  it  towards  the  shoulder 
of  the  same  side,  and  rotates  it  so  as  to  carry  the  face  towards  tho  opposite  side. 

Suffjiccd  Anaiomy.  Tlie  relations  of  tho  sternal  aod  cUricular  parts  of  the  Sterno-inastoid 
ahoulfl  be  carefully  examioei).  as  the  unrgeon  ia  Boinetimes  re<|uireU  to  divide  one  or  both  portions 
of  ihe  miipclo  in  wrt/ti^cl:  One  varii^lj-  of  this  tlisinrlion  ifl  protlucwl  by  sp-osmiHlic  i-onimction 
or  rigitlUy  of  the  .Stc mo- mastoid ;  the  head  being  carried  down  towards  the  shoulder  of  the  same 
side,  and  the  face  lunied  to  the  opposite  side,  and  fixed  in  thai  position.  When  all  olher  reme- 
dies for  tbu  relier  of  this  diHOMC  nave  failed,  aubrntancous  divtmon  of  the  mti8cle  in  resorted  to. 
This  iii  |>crfonncd  by  inlniduciofr  a  long  narrow  bistourr  beneath  it,  abcut  half  nn  inch  above  its 
origin,  and  dividing  it  from  behind  forwards  whilat  the  miiacle  is  pni  well  upon  the  etretch. 
There  is  seldom  any  diflicnlly  in  dividing  the  sternal  portion.  lu  dividing  the  claviciilar  portion 
care  uiiint  lio  taken  to  avoid  wounding  the  external  jugular  vein,  which  runs  i>arallcl  nith  the 
posterior  border  of  the  mu8clc  in  this  situation. 


2.  Infrahyoid  Region  (figs.  153  and  164). 
Depressors  or  tub  Os  Eyoides  and  Labynx. 


Stemo-hyoid. 
Stemo-thyroid. 


Thyro-hyoid. 
Omo-hyoid. 


Diiifdion.  The  ratiscles  in  thia  region  may  be  exposed  by  rcmorioe  the  deep  fascia  from  tho 
front  of  the  neck,  lu  order  to  »cg  the  entire  extent  of  the  Omo-hyoid.  it  is  necjessary  to  divide 
the  Bterno-maftoid  iit  its  ceolrc,  and  turn  its  endit  aside,  and  to  detach  tho  Trapezius  froin  the 
clavicle  and  scapuhi,  if  litis  moscle  boa  been  previously  dissected ;  but  not  otherwise. 

The  Stemo-hyoid  is  &  thin,  narrow,  riband-like  muscle,  which  arises  from 
the  inner  extremity  of  the  clavicle,  and  the  upper  and  posterior  part  of  the  ftrst 
j>ieee  of  the  sternum;  and,  passing  upwards  and  inwards,  is  inserted,  by  short 
teudiuous  fibres,  into  the  lower  border  of  the  body  of  tbc  os  hyoides.     ThiB 
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miiscle  is  separated,  below,  from  its  fellow  by  a  considerable  interval ;  but  tbej 
approucii  ono  another  in  the  middle  of  their  course,  and  again  diverge  as  they 
ascend.  Il  ofWn  prescntii,  immediately  above  its  ori>nn,  a  tronsverso  tendinous 
intersection,  analogous  to  those  in  the  Keetus  abdominis. 

Fari'o/ions.  This  muscle  Bometimvs  tme«  from  the  inner  extremity  of  the  clavicle,  and  the 
posterior  stcrno-clavicular  ligament,  or  from  the  storuuin  and  thi«  ligament ;  from  either  bone 
alone,  or  from  bU  theee  part« ;  and  occauonaUjr  has  a  bacicoliu  connected  with  the  cartilage  of 
the  fl rat  rib. 

R^lati/ina.  By  its  sujyerficial  surface,  below,  with  the  stemum,  sternal  end  of 
the  clavicle,  and  the  Stcrno-mastoid ;  and  above,  with  the  Platysma  and  deep 
cervical  fascia.  By  its  deep  «u^««,  with  the  Sternothyroid,  Crico-thyroid,  ana 
Thyrohyoid  muscles,  the  th^-roid  gUnd,  the  superior  thyroid  vessels^  tb« 
crico-thyroid  and  ihyro-hyoid  mcmbruues. 


Fig.  154.— Mnsolae  of  the  Neck.    Anterior  Viev. 


1^^ 


The  Slemo-Oiyroid  is  situated  l^cncftth  tbc  preceding  muscle,  but  is  shorter 
and  wider.  It  arises  from  the  posterior  surface  of  the  first  bone  of  the 
sternum,  below  the  origin  of  the  Sterno-hyoid,  and  occasionally  from  the  edge  of 
the  cartilage  of  the  first  rib,  and  is  inserted  into  the  oblique  line  on  the  side 
of  the  ala  of  the  thyroid  cartilage.  This  muscle  is  in  close  contact  with  its 
fellow  at  tlie  lower  part  of  the  neck ;  and  is  frequently  traversed  by  a  trans- 
verse or  oblique  tendinous  intersection,  analogous  to  those  in  the  Rectus 
abdominis. 

VariaSion*.  This  mnscle  Is  sometimes  cnntinaon!)  with  the  Thyro-hjroid  and  Inferior  con- 
strictor of  the  pharynx ;  and  a  lateral  prolongation  from  it  somettmca  paises  u  far  as  the  oj 
hroidos. 
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jRekUions.  By  its  anterior  surface,  with  the  Stenio-byoid,  Omo-hjoid,  and 
Steniu>maatoid.  By  ltd  postarior  surface,  from  below  upwards,  with  the  trachea, 
vena  innominata,  common  carotid  (and  on  the  right  side  the  arteria  innom'mata), 
the  thyroid  gland  and  its  vessels,  and  the  lower  part  of  the  larynx.  The  middle 
thyroid  vein  lies  along  its  inner  border;  au  important  relation  to  be  remembered  in 
the  operation  of  tracheotomy. 

The  Thyro-hyoid  is  a  small  quadrilateral  muscle,  apjiearing  like  a  continuation 
of  the  Stemo-thyroid.  It  arises  from  the  oblique  line  on  the  side  of  the  thyroid 
cartilage,  and  passes  vertically  upwnrtls  to  be  inserted  into  the  lower  border  of 
the  body  and  greater  cornu  of  the  hyoid  l>one. 

Rdaliom.  By  its  external  surftn:e,  with  the  Sternohyoid  and  Orao-hyoid 
muscles.  By  its  internal  surf  are,  with  the  thyroid  cartilage,  the  thyro-hyoid 
membrane,  and  the  superior  laryngeal  vessels  and  nerve. 

The  Omo-hyoid  pjLsscs  across  the  side  of  the  neck,  from  the  scapula  to  the 
hyoid  bone.  It  consists  of  two  fleshy  bellies,  united  by  a  central  tendon.  It 
arises  from  the  upper  border  of  the  scapula,  and  occasionally  from  the  transverse 
ligament  which  crosses  the  suprascapular  notch;  its  extent  of  attnchnient  to  the 
scapula  varying  from  a  few  lines  to  an  inch.  From  this  origin,  the  posterior  belly 
forms  a  flat,  narrow  fasciculus,  which  inclines  forwards  across  the  lower  part  of 
the  neck ;  behind  the  Sterno-mastoid  muscle,  where  it  becomes  tendinous,  it  changes 
its  direction,  forming  an  obtuse  angle,  and  ascends  almost  vertically  upwards,  close 
to  the  outer  border  of  the  Sterno-hyoid,  to  be  inserted  into  the  lower  border  of 
the  body  of  the  os  hyoides,  ju.st  external  to  the  insertion  of  the  Stcrno-hyoid. 
The  tendon  of  this  muscle,  which  varies  much  in  its  length  and  form  in  different 
subjects,  is  held  in  its  position  by  a  process  of  the  deep  cervical  fascia,  which 
includes  it  in  a  sheath,  and  is  prolonged  down,  to  be  attached  to  the  cartilage 
of  the  first  rib.  It  is  by  this  means  that  the  angular  form  of  the  muscle  is 
maintained. 

This  muscle  subdivides  each  of  the  two  lar^e  triangles  at  the  side  of  the  neck 
into  two  smaller  triangles.  The  two  postenor  ones  ore  the  posterior  superior 
or  suboccipital^  and  the  posterior  inferior  or  subclavian;  the  two  anterior,  the 
anterior  superior  or  superior  carotid,  anvl  the  anterior  inferior  or  inferior  carotid 
triangle. 

Relations.  By  its  superfdal  surface,  with  the  Trapezius,  Subclavius,  the 
clavicle,  the  Sterno- mastoid,  deep  cervical  fn.scia,  Platysma,  and  integument.  By 
its  deep  surfa/:e,  with  the  Sealeni,  brachial  plexus,  sheath  of  the  common  carotid 
artery,  and  internal  jugular  vein,  the  descendens  noni  nerve,  Stenio-thyroid  and 
Thyro-hyoid  muscles. 

Ntrves.  The  Thyrohyoid  is  supplied  by  the  hypoglossal ;  the  other  muscles 
of  this  group  by  branches  from  the  lot)p  of  oomrnuiiiciitfon  between  the  descendens 
noni  and  communicans  noni. 

Actions.  These  muscles  depress  the  larynx  and  hyoid  bone,  after  they  have 
been  drawn, up  with  the  pharynx  in  the  act  of  deglutition.  The  Omohyoid 
muscles  not  only  depress  the  hyoid  bone,  but  carry  it  oack wards,  and  to  one  or 
the  other  side.  These  muscles  arc  also  tensfjrs  of  trie  cervical  fascia.  The  Thyro- 
hyoid may  act  as  an  elevator  of  the  thyroid  cartilage,  when  the  hyoid  bone  ascends, 
drawing  upwards  the  thyroid  cartilage  behind  the  os  hyoides. 


8.  ScPRA-HTOiD  Region  (figs.  153  and  154). 
Elevators  of  thk  03  Hyoides;  Depressors  of  the  Lower  Jaw. 


Digastric. 

Styio-hyoid. 


ifylo- hyoid. 
Geniohyoid, 


Pvueditm.  To  ilissect  these  muscles,  a  block  should  be  placed  ben«ath  the  back  of  the  neck. 
Bad  the  hi'ad  drn«-u  tuLrrkwanltt.  and  retained  in  that  position.  On  the  ramovol  of  the  deep  rafcia« 
ibo  muscled  are  at  once  exposed. 
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Tte  Dijastric  consirts  of  two  fleshy  bellies  united  by  an  interme<!iate  rounded 
tendon.  It  is  a  .small  muscle,  situated  below  the  hide  of  the  body  of  the  lower 
jnw,  and  extending,  in  a  curved  form,  from  the  side  of  the  head  to  the  symphysaa 
of  the  jaw.  The  posterior  belly,  longer  than  the  anterior,  arises  from  the  di- 
gastric groove  on  the  inner  side  of  the  mastoidprooess  of  the  temporal  bone,  and 
passes  Qownwartls,  forwards,  and  inwards.  The  anttfrior  hcUy,  bein^  reflected 
opwards  and  forwards,  is  inserted  into  a  depression  on  the  inner  side  of  the  lower 
border  of  the  jaw,  close  to  the  symphv.sis,  Tlie  tendon  of  the  inuaclo  perforated 
the  Stylo-hyoid,  and  ia  held  in  connection  with  the  side  of  the  l>ody  of  the  hyuid 
bone  by  an  a[>oneurotic  loop,  lined  by  a  synovial  membrane.  A  broad  aponeurotic 
layer  in  given  oft*  from  the  tendon  of  the  Digastric  on  each  side,  which  xa  attached 
to  the  bixiy  and  great  cornu  of  the  hyoid  none:  this  ia  termed  the  suptn-hyoi'd 
aponeurosis.  It  forms  a  strong  layer  of  fascia  between  the  anterior  portion  of  the 
two  muscles,  and  a  firm  investmeut  ior  the  other  musclea  of  the  aupra-hyoid  region 
which  lie  beneath  it 

The  Digastric  muscle  divides  the  anterior  superior  triangle  of  the  neck  into  two 
Bmntler  triangles.  The  upper  or  submaxillary  triangle  is  bounder!,  above,  by  the 
lower  jaw,  and  mastoid  process ;  below,  by  the  two  bellies  of  the  Digastric  muscle : 
the  lower  or  superior  carotid  triangle  being  bounded,  above,  by  the  posterior 
belly  of  the  Diga.stric;  behind,  by  the  Stemo-mastoid ;  below,  by  the  Omo-hyoid. 

Ri^kUions.  By  its  sujwrficial  surface,  with  the  Platysma,  Sterno-marftoid  and 
Trachclo-miustoid,  part  of  the  Stylo-byoid  muscle,  and  the  parotid  and  submaxillary 
gland-s.  By  its  (iw/j  surface,  the  anterior  belly  lies  on  the  Mylo-hyoid ;  the  pos- 
terior belly  on  the  Stylo-glossus,  Stylo-pharyngcus,  and  Hyo-glossus  muscles,  the 
external  carotid  and  its  lingual  and  facial  branches,  the  interniJ  carotid,  internal 
jugular  vein,  and  hypoglossiil  nerve. 

The  Slyh-hyoid  is  a  small,  slender  muscle,  l3nng  in  front  of,  and  above,  the 
posterior  belly  of  the  Digjustric.  Tt  arises  from  the  middle  of  the  outer  surface 
of  the  styloid  process ;  and,  passing  do^^mwards  and  forwards,  is  inserted  into  the 
body  of  the  hyoid  bone,  just  at  its  junction  with  the  greater  cunm.  and  iniine<li- 
atelv  above  the  Omo-hyoid.  This  muscle  is  perforated,  near  its  insertion,  by  the 
tension  of  the  Digastric. 

Rf^laiions.    The  same  as  the  posterior  belly  of  the  Digastric. 

The  DigABtric  wad  Stylo-hToid  should  be  rcmoTcd,  in  order  to  expose  the  next  mnaclc. 

The  .Ift/h-hyoid  is  a  flat  triangular  muscle,  situated  immediately  beneath  tbe 
anterior  belly  of  the  Digastric,  and  forming,  with  its  fellow  of  the  opj>osite  side, 
a  muscular  floor  for  the  cavity  of  the  mouth.  It  arises  from  the  whole  leuytli  of 
tbe  mylo-hyoid  ridge,  from  the  symphysis  in  front,  to  the  last  molar  t<joth  behind. 
The  posterior  fibres  pass  obliquely  forwards,  to  l»e  inserted  into  the  ImmIv  of  the 
OS  hyoidea.  The  middle  and  anterior  fibres  are  inserted  into  a  median  fibrous 
raphe,  where  they  join  at  uu  angle  with  the  fibres  of  the  opposite  muscle.  This 
median  raphe  is  sometimes  wimting;  the  muscular  fibres  of  the  two  sides  are  then 
directly  continuous  with  one  another. 

Rehiions.  By  its  cntanatus  surface,  with  the  Platysma,  the  anterior  belly  of  tbe 
Digastric,  the  sQpra-hyoid  fascia,  the  submaxillary  gland,  and  submental  vessels. 
By  its  deep  or  superior  surface,  with  the  Gcnio-hyoid,  part  of  the  Hyo-glossus,  and 
Stylo-glossus  muscle-s,  the  lingual  and  gustatory  nerves,  tlie  sublingual  gland,  and 
the  buccal  mucous  membrane.  Wharton's  duct  curves  round  its  posterior  border 
in  its  passage  to  the  mouth. 

DiMMCtfon,  The  Mylo-hyoid  shonld  now  be  removed,  in  order  to  expoee  the  moaclcs  which  lie 
beneath;  thifi  m  effected  by  deCuchiiig'  it  from  Its  nttachinenttn  to  the  hyoid  bone  uid  jaw,  and 
•epftrating^  it  by  &  vertical  incision  from  ita  Telluw  of  the  oppoflile  Bide. 

The  Oenio-hi/oid  is  a  narrow  slender  mxiscle,  situated  immediately  beneath  the 
inner  border  of  the  preceding.  Tt  arises  from  the  inferior  gonial  tul)trc]c  on  the 
inner  side  of  the  symphysis  of  the  jaw,  and  passes  downwards  and  backwards,  to 
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he  inaerted  into  tho  anterior  surface  of  tho  body  of  the  os  hyoidcs.  This  musclo 
lies  in  close  contact  with  iUi  fellow  of  the  opposito  side,  and  iucreoseci  slightly  la 
breadth  as  it  descendit. 

Jielations.    It  is  covered  by  the  Mylo-hyoid,  and  lies  on  the  Genio-hyo-glossus. 

yerves.  Tho  Digastric  iB  supplied,  its  anterior  belly  by  the  niylo-hyoid  branch 
of  the  inferior  dental,  its  posterior  belly  by  the  facial ;  the  Stylo-hyoid,  by  the 
facial ;  the  Mylo-hyoid,  by  the  mylo-hyoid  bnuich  of  tho  inferior  dental ;  tho 
Genio-hyoid,  by  the  hyjx>glo83aI. 

ArMom.  This  group  of  muscles  performs  two  very  important  actions : — they 
raise  the  hyoid  bone,  and  with  it  the  Imse  of  the  tongue,  during  the  act  of  deglu- 
tition ;  or,  when  the  hyoid  bone  is  fixed  by  ita  depressors  and  those  of  the  larynx, 
they  depress  the  lower  jaw.  During  the  first  act  of  deglutition,  when  the  mass 
is  being  driven  from  the  mouth  .into  the  pharynx,  the  hyoid  bone,  and  with  it  the 
tongue^  is  carried  upwards  and  forwards  by  the  anterior  belly  of  the  Digastric, 
the  Mylo-hyoid,  and  Gcnio-hyoid  musclc5i.  In  the  scfond  act,  when  the  znass  is 
passing  through  the  pharynx,  the  direct  elevation  of  tho  hyoid  bone  takes  olace 
Dy  the  combined  action  of  all  the  muscles;  and  after  the  food  has  passed,  the 
hyoid  bone  is  carried  upwards  and  backwards  by  the  posterior  belly  of  the 
IHgastric  and  Stylo-hyoid  muscles,  which  assist  in  preventing  the  return  of  the 
morsel  into  the  cavity  of  the  mouth. 

4.  Ijxoual  Eegiox. 

Gcnio'hyo-glossus.  Lingualis, 

Hyo-glossus.  Stylo-gloasua. 

Palato-glossos. 

DiMtetion.  After  completing  the  di.«5eclitm  of  the  preceding  muscli's.  oaw  throngli  the  lower 
jaw  just  pxteraal  to  the  HTDipiiysifi.  The  tooguc  shoahl  then  he  drawn  forwardii  with  a  Look, 
ud  its  ma»clee,  which  are  IhaH  put  on  the  Btrctch,  ma;  be  examined. 

The  G^nio'ht/o-ffhssm  has  received  its  name  from  its  triple  attachment  to  the 
chin,  hyoid  boue,  and  tongue;  it  is  a  thin,  flat,  triangular  musclo,  placed  vertically 
in  the  middle  line,  its  apex  corresponding  with  itj?  point  of  att'ichment  to  the 
lower  jaw,  its  base  with  its  insertion  into  the  tongue  and  hyoid  bone.  It  arises 
by  a  short  tendon  from  the  superior  genial  tubercle  on  the  inner  side  of  the  eym- 
physia  of  the  chin,  immediately  above  the  Gonio-hyoid ;  from  tliis  point,  the  muficle 
sprciuls  out  in  a  Ian-like  form,  the  inferior  fibres  passing  downwards  to  be  inserted 
into  the  upper  part  of  the  body  of  the  hyoid  bone,  a  few  being  continued  into  the 
side  of  the  phar}*nx;  the  middle  fibres  passing  backwards,  and  the  superior  ones 
upwards  and  forwards,  to  be  attached  to  tho  whole  length  of  the  under  surface  of 
the  tongue,  from  the  base  to  the  apex. 

Jielations,  By  its  internal  surface,  it  is  in  contact  ^\'ith  its  fellow  of  the  opposite 
side,  from  which  it  is  sepanitod.  at  the  back  part  of  the  tongue,  by  a  fibro-cellxUar 
structure,  which  cxtemla  forwards  through  the  middle  of  the  organ.  By  its 
external  surface,  with  tho  Liugualis,  Ilyo-glossus,  and  Stylo-glossus,  the  lingual 
artery  and  hypoglossal  nerve,  the  gxwtalory  ncrve^  aud  sublingual  gland.  By  its 
upp^r  border  with  the  raucous  membrane  of  the  flotjr  of  the  mouth.  By  its  lower 
border,  with  the  Genio-hyoid. 

The  Hijo-glossuA  ia  a  thiu,  fiat,  quadrilateral  muscle,  arising  from  the  side  of 
the  body,  tho  lesser  cornUj  and  whole  length  of  the  greater  cornu  of  the  hyoid 
bone,  and,  passing  almost  vertically  upward^,  is  inaerteil  into  the  side  of  the  tongue, 
between  the  Stylo-glossus  and  Lin^ialis.  Those  fibres  of  this  muscle  which  arise 
from  the  body  are  directed  upwards  and  backwards,  overlapping  those  from  the 
greater  cornu,  which  are  directed  obliquely  forwards.  Those  from  the  lesuer  cornu 
extend  forfl'ards  and  outwards  along  the  side  of  the  tongue,  under  cover  of  tho 
portion  arising  from  the  body. 
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The  difference  iu  the  direction  of  the  fibres  of  this  muficlo,  and  their  separate 
origin  from  Jidbrent  segments  of  the  hyoid  bone,  led  Albinua  and  other  anato- 
xaista  to  describe  it  as  three  musclei),  under  the  names  of  the  Basio-gloasu?,  the 
Corato-glussus,  and  the  Chondro-glossas. 

RelaUioju.    Bv  i\a  external  surfactr  with  the  Digastric,  the  Stylo-hyoid,  Stylo- 

glossuH,  and  Myfo-hyoid  muscles,  the  gustatory  and  hyp.iglossal  uervcs,  Wharton's 
net,  and  the  sublingual  gland.  By  ltd  <kc})  sur/Me,  vnth  the  Gcnio-hyo-gloss.ua, 
Lingualis^  and  the  Middle  constrictor,  the  Ungual  vessels,  and  the  glosso*phuryn- 
geal  nerve. 

The  Lingttalis  is  a  longitudinal  band  of  muscular  fibres,  situated  on  the  under 
surface  of  the  tongue,  lying  in  the  interval  between  the  Ilyogloaaua  and  the 
Oenio-hyo-gtossus,  and  extending  from  the  base  to  the  apex  of  that  organ. 
Posteriorly,  some  of  its  fibres  arc  lost  in  the  base  of  the  tongue,  and  others  are 
attached  to  the  hyoid  bono.    It  blends  with  the  fibres  of  the  Stylo-glossus,  in  front 

Pig.  155.— Unscles  of  the  Tongue.     Left  Sldo. 
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of  the  TIyo-glo88U8,  and  is  continued  forwards  as  far  aa  the  apex  of  the  tongae. 
It  is  in  relation,  by  its  under  surface,  with  the  ranine  artery. 

The  Sti/lo-gloistis,  the  shortest  and  smallest  of  the  three  styloid  muscles,  arises 
from  tlie  anterior  and  outer  side  of  the  styloid  proeeas,  near  its  centre,  and  from 
the  stylo-maxillary  ligament,  to  which  its  fibres,  in  mMt  cases,  are  attached  by  a 
thin  aponcnroais.  IVs-sing  downwanls  and  forwartls,  so  as  to  become  nearly  hori- 
zoauU  iu  its  direction,  it  divides  upun  the  side  of  the  tongue  into  two  portions: 
one  longitudinal,  which  is  inserted  along  the  side  of  the  tongue,  blending  with 
the  fibres  of  tha  Lingualis,  in  front  of  the  llyo-glossus;  the  other,  oblique,  which 
overlaps  the  Hyo-glossus  muscle,  and  decussates  with  its  fibres. 

R^la/iom,  By  its  ixtemal  surface,  from  above  downwards,  with  the  parotid 
gland,  the  Internal  pterygoid  muscle,  the  sublingual  gland,  the  gustatory  nerve 
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and  the  mucous  membrane  of  the  mouth.  By  its  internal  aur/acef  yfith.  the  tonsil^ 
the  Superiiir  constrictor,  aud  the  Hyo-glossua  muscle. 

The  Palato-fflossus  or  Constrictor  Ismvii  Fancium,  although  one  of  the  muscles 
of  the  tongue,  serving  to  draw  its  base  upwards  duriug  the  act  of  deglutition,  is 
more  nearly  associated  with  the  soil  palate,  both  iu  its  situation  and  function; 
it  will,  consequently,  be  described  with  that  group  of  muscles. 

Nerves.  The  Palato-glossus  is  supplied  by  the  palatine  branches  of  Meckel's 
ganglion;  the  Lingualis,  by  the  chorda  t^'mpaui;  the  rcmaiaing  muscles  of  this 
group,  by  the  hypoglossal. 

AciioTis,  The  movements  of  the  tongue,  although  numerous  and  complicated, 
may  easily  }jo  understood  by  carefully  t;onsidering  the  direction  of  the  fibres  of  the 
muscles  of  this  organ.  The  Qfjiio-hyo-glossi,  by  means  of  their  posterior  and 
inferior  fibres,  draw  npwartls  the  liyoid  bone,  bringing  it  and  the  base  of  the  tongue 
forwards,  so  as  to  protrude  the  apex  from  the  mouth.  The  anterior  fibred  will 
restore  it  to  its  original  position  by  retracting  the  organ  within  tlio  mouth.  The 
whole  length  of  these  two  muscles  acting  along  the  middle  line  of  the  tongue 
will  draw  it  downwards,  so  as  to  make  it  concave  from  before  backwards,  forming 
a  channel  along  whicli  fluiils  may  pjLHs  towards  the  pharynx,  as  iu  sucking.  The 
Hijo-glossi  muscles  draw  down  the  sides  of  the  tongue,  so  as  to  render  it  convex 
from  side  to  side.  The  Linguaks,  by  drawing  downwards  the  centre  and  apex 
of  the  tongue,  render  it  convex  from  before  backwards.  Tlie  Pahio-gJossi  draw 
the  base  of  the  tongue  upwards,  and  the  Stylo-glossi  upwards  and  backwards. 


5.  Pharyngeal  Reoion. 

Constrictor  Inferior,  Constrict'>r  Superior. 

Constrictor  Mediu.s.  Stylo-pharyngeua. 

Palato-pharyDgeu.s. 


Pig.  ISC^HwMlM  of  the  Phiwynx.     Ertcmal  View. 
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i>(*wr(i'tm  (fig.  1561.  In  order 
to  examine  the  muaclee  or  ihe 
pbarynx.cut  through  the  trathca 
and  (f^ophag-us  jnst  above  the 
Bternum,  urd  draw  ihrm  upwards 
by  dividing  the  loose  areolar  tis- 
BQc  couDcc'tiDg  the  phurrnx  with 
thelri.tiitof  Ibf  vt'rlt'\>ruIcoluniu. 
'I'ho  ]inrts  bring  tirawn  well  for- 
wanlH,  the  tdpc  of  the  saw  sboald 
bo  applied  immediately  behind 
the  styloid  proeexsett,  and  the 
base  of  the  skuH  oawD  through 
from     below      upwards.      The 

iiliBrynx  and  month  should  then 
m  HtiifTed  with  tow.  in  order  to 
distend  iis  cavity  aud  ri-nderthe 
muscles  tense  and  easier  of  dis- 
seclion. 


The  Inferior  Omfitrictor, 
the  most  superficial  and 
tliickcat  of  the  three  con- 
strictors, arises  from  the 
aide  of  the  cricoid  and  thy- 
roid cartilages.  To  the 
cricoid  cartilage  it  is  at- 
tached  in  the  interval  be- 
tween the  Crico- thyroid,  in 
front,  and  the  articular  facet 
(or  the  thyroid  cartilase  he- 
hind.  To  the  thyroid  car- 
tilage, it  is  attached  to  the  oblique  line  on  the  side  of  the  great  ala,  the  carti- 
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Taginous  surface  ^hind  it  nearly  as  far  as  its  posterior  border,  and  to  the 
interior  coruu.  From,  these  attachments,  tlie  fiores  spread  bockwarda  and 
inwards,  to  l>e  insertcti  into  the  fihrons  raphe  in  the  posterior  median  line  of  tlie 
pharynx-  The  inferior  fibres  are  horizontal,  and  continuous  with  the  Wbres  of 
the  oesophagus;  the  rest  t^cend,  increasing  in  oblirjuity,  and  overlap  the  Middle 
constrictor.  The  superior  laryngeal  nerve  passes  near  the  upper  border,  and  the 
inferior  or  recurrent  lar^Tigeal  beneath  the  lower  border  of  this  muscle,  previous 
to  their  entering  the  larynx. 

Relations.  It  is  covered  by  a  dense  cellular  membrane  which  surrounds  the 
entire  pharynx.  BchiTid,  it  lies  on  the  vertebral  column  and  the  Longus  colli. 
Laterally^  it  is  in  relation  with  the  thyroid  gland,  the  common  carotid  artery,  and 
the  Sierno-thyroid  muscle.  By  its  inUmat  surface^  with  the  Middle  constrictor, 
the  Stylo-pharyngeus,  Palato-pharyngeua,  and  the  mucous  membrane  of  the 
pharynx. 

The  Muldle  Constrictor  is  a  flattened,  fan-shaped  muscle,  smaller  than  the  pre- 
ceding, and  situated  on  a  plane  anterior  to  it.  It  arises  from  the  whole  lengtn  of 
the  grtjater  coniu  of  the  iiyoid  bone,  from  the  lesser  comu,  and  from  the  stylo- 
hyoid ligament.  The  fibres  divoree  from  their  origin ;  the  lower  ones  descending 
beneath  the  Inferior  con.strictor,  the  middle  fibres  passing  transversely,  and  the 
upper  fibres  ascending  to  cover  in  the  Superior  constrictor.  It  is  inserted  into 
the  posterior  median  fibrous  raphe,  blending  iu  the  middle  line  with  the  fibres  of 
the  opposite  muscle. 

Rtiations,  This  muscle  is  separated  from  the  Superior  constriptor  by  the  glo6SO> 
pharyngeal  nerve  and  the  Stylo-pharyngeus  muscle;  and  from  the  Inferior  con- 
strictor, by  the  superior  laryngeal  nerve.  Behind,  it  lies  on  the  vertebral  column, 
the  Luugus  colli,  and  the  Rectus  anticus  major.  Chi  exich  siik  it  ia  in  relation 
vriih  the  carotid  vessels,  the  pharyngeal  plexus,  and  some  lymphatic  glands.  Near 
its  origin,  it  is  covered  by  the  Ilyo-glosaus,  from  which  it  is  separated  by  the 
lingual  artery.  It  covers  in  the  Superior  constrictor,  the  Stylo-pharyngeus,  the 
Palato-pharyngeus,  and  the  mucous  membrane. 

The  Su}>erior  Coimtrtcior  is  a  quadrilateral  muscle,  thinner  and  paler  than  the 
other  constrictors,  aud  situated  at  the  upper  part  of  the  pharynx.  It  arises  from 
the  lower  third  of  the  margin  of  the  internal  pterygoid  plate  and  its  hauiular 
process,  from  the  contiguous  portion  of  the  palate  bone  and  the  reflected  tendon  of 
the  Tensor  palati  muscle,  from  the  pterygo-maxillar}'  ligament,  from  the  alveolar 
process  above  the  posterior  extremity  of  the  mylo-hyoid  ridge,  and  by  a  few  fibres 
from  the  side  of  the  tongue  in  connection  with  the  Ocnio-hyo-glossus.  From  these 
points,  the  fibres  curve  backwards,  to  be  inserted  into  the  median  raphe,  being 
also  prolonged  br  means  of  a  fibrous  aponeurosis  to  the  pharjTigoal  spine  on  the 
basilar  process  of  the  occipital  bono.  Its  superior  fibres  arch  beneath  the  Levator 
palati  and  the  Eustachian  tulw,  the  iiiu^rval  between  the  upjicr  border  of  the 
muscle  and  the  basilar  process  being  deficient  in  muscular  fibres,  and  closed  by 
fibrous  membrane. 

Rchitions.  By  its  ottttr  surface,  with  the  vertebral  column,  the  carotid  vessels, 
the  intemnl  jugular  vein,  the  three  divisions  of  the  eighth  and  ninth  nerves,  the 
Middle  constrictor  which  overlaps  it.  and  the  Stylo-])haryngeus.  It  covers  the 
Palato-pharyngeus  and  the  tonsil,  and  is  lined  by  mucous  membrane. 

T\iQ^Styh-phar%jn»jtiis '\A  a  loug,  slender  muscle,  round  above,  broad  and  thin 
below.  It  arisen  from  the  inner  side  of  the  base  of  the  styloid  process,  passes 
downwards  along  the  side  of  the  pharynx  Iwtwoen  the  Superior  and  Middle  coir- 
strict<jrs,  and.  spreading  out  Iwncjith  the  mucous  membrane,  soiue  of  ita  fibres  are 
lost  in  the  Constrictor  muscles,  and  others,  joining  with  the  Palato-pharyugeus, 
are  inserted  into  the  upper  bf.»rderof  the  thyn^id  curtilage.  The  glosso- pharyngeal 
nerve  runs  on  the  outer  side  of  tliis  muscle,  and  crosses  over  it  in  passing  forward 
to  the  tongue. 

Rfhitima.  Kxt/rnnUy,  with  the  Stylo-glossus  muscle,  the  external  carotid 
artery,  the  parotid  gland,  aud  the  Middle  coustrictor.    Internally,  with  the  internal 
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carotid,  the  internal  jugalarvein,  the  Superior  constrictor,  Palato-pharyngeiis  and 
mucous  membrane. 

Nerves.  Tho  muscles  of  this  proup  are  supplied  by  branches  from  the  pharvn- 
ge^  plexus  anri  glosso-pharyngeril  nerve ;  and  the  Interior  constrictor,  by  an  aadi- 
tioaat  branch  from  the  external  laryngeal  nerve. 

Actions.  When  deglutition  is  about  to  be  performed,  the  pharynx  is  drawn 
upwards  and  dilated  in  different  directions,  to  receive  the  morsel  proj>ellcd  into  it 
from  the  mouth.  Tho  Stylo-pharyngei.^'hich  are  much  farther  removed  from 
one  another  at  their  origin  than  at  their  insertion,  draw  upwards  and  outwards 
the  sides  of  this  cavity,  the  breailth  of  the  pharyn  x  in  the  an tero- posterior  direction 
being  increased  by  the  larynx  and  tongue  being  carried  forwards  in  their  ascent. 
As  soon  as  the  morsel  is  received  in  the  phar^iix,  the  elevator  muscles  relax,  the 
bag  descends,  and  the  Constrictors  contract  u])on  the  jnoraei  and  convey  it  gradually 
downwards  into  the  oesophagus.  The  pharynx  also  exerts  an  important  influence 
in  the  modulation  of  the  voice,  especially  in  the  production  of  the  higher  tones. 

6.  Palatal  Region. 

liCvator  Pulati.  Azygos  Uvulae. 

Tensor  Palati.  Palato-glossus. 

Palato-pharyngcus. 

Dissection  (fig.  iTi't).  Lay  open  tlie  iihnrjux  fruTu  behind,  by  a  vertical  incisiniv  cxli-uding 
from  iu  upper  to  its  lower  piirt,  and  partially  divide  Ibt-  occipital  utluchmtnt  by  n  tninsr^rso 
iDcision  on  each  Hide  pT  the  verticul  o^l^;  the  poHterinr  aiirrnec  of  the  soTt  pulntR  ix  then  t'xposed. 
Haviuff  fixed  the  antU  so  as  to  mrtke  it  tease,  the  mucous  membniDe  and  glands  fibonld  Im?  care- 
fatly  removed  from  the  posterior  Burface  of  the  xoft  palalc,  aad  iht  mmcWi  of  this  part  are  at 
oaco  exposed. 

FtK<  157.— Maxclea  of  the  Soft  Palate  ;  the  FharyDx  being  laid  open  from  beUlnd. 
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'  The  Levator  Palati  is  a  long,  thick,  rounded  muscle,  jilacwl  on  the  outer  side 
of  the  posterior  aperture  of  the  uares.  It  arises  from  llae  under  surfai:e  of  the 
|%])ox  of  the  petrous  portion  of  the  tcmporftl  bone,  and  from  the  adjoining  caiii- 
laginouH  portion  of  the  Eustachian  tube,  aud  after  piu^sing  into  the  pharj'nx,  above 
the  upper  concave  margin  of  the  Superior  constrictor,  it  descends  obliquely 
dawnw-ards  and  inwards,  iu  fibres  ppreading  out  in  the  posterior  surface  of  the 
Eoft  jKilatc  as  far  as  the  middle  line,  where  they  blend  with  those  of  the  opposito 
bflide. 

Rehtions.  Extemally,  with  the  Tensor  palati  and  Superior  constrictor,  /rww- 
nally,  it  is  lined  by  the  mucous  membrane  of  the  pharynx.  Pmtrriorly,  with  the 
mucous  lining  of  the  soft  palate.  This  muscle  must  be  removed  and  the  pterygoid 
attJiehnieiit  of  the  Superior  constrictor  dissected  away,  in  onler  to  expose  the  next 
muscle. 

The  Cirvumjlexns  or  Temor  Palati  is  a  broad,  thin,  riband-like  muscle,  placed 
on  the  outer  side  of  the  preceding,  and  consisting  of  a  vertical  and  a  horizontal 
portion.  The  vertical  portion  arises  by  a  broad,  thin,  and  flat  lamella  from  the 
scaphoid  foivsa  at  the  base  of  the  int-ernal  pterj'goiil  plate,  its  origin  extending  as 
far  back  as  the  spine  of  the  sphenoid;  it  also  arises  J"rom  the  anterior  aspect  of 
the  cartila;(inous  portion  of  the  Eustachian  tube;  descending  vertically  between 
the  internal  pterygoid  plate  and  the  inner  surface  of  the  Internal  pterygoid  muscle, 
it  terminates  in  a  tendou  which  winds  round  the  hamular  process,  being  retained 
in  this  situation  by  a  tendon  of  origin  of  the  Internal  pterygoid  muscle,  and 
lubricated  by  a  bursa.  The  tendon  or  horizontal  jwrtion  then  passes  horizontally 
inwards,  and  expands  into  a  bnxid  aponeurosis  on  the  anterior  surface  of  the  soft 

Jate,  which  unites  in  the  nieflian  line  with  the  aponeurosis  of  the  opposite 
nusele,  the  fibres  being  attached  in  front  to  the  transverse  ridge  ou  the  posterior 
border  of  the  horizontal  portion  of  the  palate  bono. 

Relations.  Externally,  with  the  Internal  pterygoid.  TntemaVy.  with  the  Levator 
alati,  from  which  it  is  separated  by  the  Superior  constrictor,  and  the  internal 
pterygoid  plate.  In  the  soft  palate  its  aponeurotic  expansion  is  anterior  to  that 
of  the  Levator  palati,  being  covered  by  mucous  membrane. 

The  Azygo9  Ihrufw  is  not  a  single  muscle  as  implied  by  its  name,  but  a  pair  of 
narrow  cylindrical  flc.'shy  fasciculi,  placed  side  by  side  in  the  median  line  of  the 
soft  palate.  Each  muacic  arises  from  the  posterior  nasal  spine  of  the  palate  bone, 
and  from  the  contigtious  tendinous  aponeurosis  of  the  soft  palate,  and  descends  to 
be  inserted  into  the  uvula. 

Relations.  Anteriorly,  with  the  tendinous  expansion  of  the  Lcvatores  palad; 
behind,  with  the  mucous  membrane. 

The  two  next  muscles  are  expcwwl  by  removing  the  diucouh  membnuie  nrhiith  covers  the  plU&rs 
of  the  soft  piilatc  tbrougboat  DOArly  thetr  wbtile  cxl(!ut. 

The  Palato-yhastts  or  C^ristn'dor  fsthmi  Fancinm  is  a  small  fleshy  fasciculus, 
narrower  in  the  middle  than  at  either  extremity,  forming,  with  the  mucoiL-i  mem- 
brane covering  its  surface,  the  anterior  pillar  of  the  soil  palate.  It  arises  from 
the  anterior  surface  of  the  soft  palate  on  each  side  of  the  uvula,  and,  passing 
forwards  aud  outwards  in  front  of  the  tonsil,  is  inserted  into  the  side  and  dorsum 
of  the  tongue,  where  it  blends  with  the  fibres  of  the  Stylo-glossus  muscle.  In  the 
soft  palate,  the  fibres  of  this  muscle  are  continuous  with  those  of  the  opposite  side. 
The  Palato-pharyngcrts  is  a  long  fleshy  fa:<ciculus,  narrower  in  ine  middle 
'tiian  at  either  extreinity,  forming,  with  the  mucous  membrane  covering  its  surface, 
the  posterior  pillar  of  the  S(tft  palate.  It  is  separated  from  the  preceding  by  an 
angular  interval,  in  which  the  tonsil  is  lodged.  It  arises  from  the  soft  palate  by 
an  expande*l  fasciculus,  which  is  divided  into  two  part**  bv  the  Levator  palati. 
The  anterior  fascicnlm,  the  thickest,  enters  the  soft  palate  V'tween  the  Levator 
palati  ,ind  Tensor  palati,  and  joins  in  the  middle  line  the  corresponding  part  of 
the  opposite  musulc;  the  posterior /ascicnlus  lies  in  contact  with  the  mucous  mem- 
brane, and  also  joins  with  the  corresponding  muscle  in  the  middle  line.    Passing 


S66 


MUSCLES   AND   FASCIA. 


outwards  and  downwards  behind  the  tot»il,  it  joins  the  Stvlo-pbaryngeua,  and  is 
inserted  with  it  into  the  posterior  border  of  the  thyroid  cartilage,  some  of  its 
fibres  being  lost  on  the  aide  of  the  pharynx,  and  others  passing  across  the  middle 
line  jiosteriorly,  to  ducusaatc  with  the  muscle  of  the  opposite  sidix 

Jielationa.  In  the  soft  ]Mdate,  its  antfrtor  and  posterior  gur/aces  are  covered  by 
mucous  membrane,  from  which  it  is  separated  by  a  layer  of  palatine  glands.  By 
its  BupfTior  borrirr,  it  is  in  relation  with  the  Levator  palati.  Where  it  forms  the 
posterior  pillar  of  the  fauces,  it  is  eoveretl  by  mucous  membrane,  excepting  on  its 
outer  surtacc-  In  the  pharynx,  it  lies  between  the  mucous  membrane  and  the 
Constrictor  muscles. 

Neriv^.  The  Tensor  palati  is  supplied  by  a  branch  from  the  otic  ganplion;  the 
Levator  palati,  and  Azygos  uvulm,  by  the  facial,  through  the  connection  of  its 
trunk  with  the  Vidian,  by  the  i>etrosal  ner^'es ;  the  other  muscles,  by  the  palatine 
branches  of  Meckel's  ganglion. 

Actions,  During  thcjirst  act  of  deglutition,  the  morsel  of  food  is  driven  hack 
into  the  fauces  by  the  pressure  of  the  tongue  against  the  hard  palate,  the  base  of 
the  tongue  Iwing.  at  the  same  time,  retracted,  and  the  larynx  raised  with  the 
pharynj:,  and  carried  forwards  under  it ;  the  epiglottis  is  pressed  over  the  superior 
aperture  of  the  lar3'nXj  and  the  morsel  glides  past  it.  This  constitutes  the  Kcond 
act  of  deglutition;  then  the  Palato-glossi  muscles,  the  constrictors  of  the  fauces, 
contract  behind  it;  the  soft  palate  is  slightly  raised  by  the  Levator  palati,  and 
made  tense  by  the  Tensor  palati ;  and  the  Palatopharyngci  contract,  and  come 
nearly  together,  the  uvula  tilling  up  the  slight  interval  l>t;twoen  them.  By  these 
means,  the  food  is  prevented  passing  into  the  upper  part  of  the  pharynx  or  the 
posterior  n.'ires;  at  the  same  time,  the  latter  mu.sclea  form  an  inclmed  plane, 
directed  obliquely  downwards  and  backwards,  {doug  which  the  morsel  descends 
into  the  lower  part  of  the  pharynx. 

Snr^jical  Anatomy.  The  mugclcs  of  tho  soft  palate  should  be  carefblljf  dissected,  the  relations 
tbej*  bVnr  to  ihe  surrounding  partii  especially  examined,  and  tlieir  action  attentively  studit-dupoa 
the  deud  subject,  ns  tho  surgeon  in  n-iioired  ti»  divide  one  or  mure  oftbpsp  musrlcs  in  Ihe  npem- 
lioD  of  staphs lorapby.  Mr.  Forgusson  hns  shown,  that  in  the  conj,'enitcil  deficiency,  called  df/t 
pa!iiltf,  tlie  ed]/es  of  the  fissure  are  forcibly  si'pumtiMl  by  tbc  nclioo  of  the  LeviiUires  palati  und 
Piiliilo-nhitryngei  muaolex,  prodticinijr  very  ccnsiilf^rahlc  impcdiincnt  to  the  bitulinjf  proce&s  after 
the  pcriormnnco  of  the  oitcration  for  unitinjr  tln'ir  msirfrinH  by  adhesion ;  he  has.  conseqnenllv. 
recommeudcd  the  division  of  tbesc  muscles  as  one  of  tho  most  important  steps  in  the  fipcmlion: 
by  tlifiio  mvaos.  the  flaps  are  relaxed,  lie  perfectly  loose  and  pendulous,  and  arc  easily  brought 
und  ruiained  in  appcraiuon.  The  Falato-nhar}-n;:ri  may  be  divided  by  cuttinp  across  tbc  poste- 
rior pillur  of  the  soft  pa1at«^,  juM  below  tlie  tonsil,  with  a  pair  of  blunt-poinled  cun'cd  scisson : 
and  the  anterior  piUar  may  be  divided  oIko.  To  divide  Ihe  Levator  palati.  the  plan  recommended 
by  Mr.  Pollock  is  to  be  preatly  preferri'd.  The  fla^i  beiny-  put  upon  tho  stretch,  u  dontile-ed|L'td 
knife  \r  passed  tlirongh  the  soft  iiabLle.  juut  on  the  inner  side  of  the  hnmular  procciw.  nnd  nbovo 
tho  line  of  the  Levator  palaii.  The  handle  bcinjr  now  alternately  raistyd  and  depressed,  a  sweep- 
ine  crut  i^  mmle  along  Ine  posterior  surface  of  the  soft  palate,  and  Ihe  knife  wilhdrnnrn.  leaving 
only  a  small  opeuiug  in  the  mucou«  membrane  on  the  anterior  Kurfuce.  If  ihia  o|ierution  is  per- 
formed on  ihe  dead  body,  and  the  parts  afterwurds  dissected,  the  Levator  palati  will  be  found 
completely  divided. 


7.  Anterior  Ykbtbbral  Regtok. 


Rectus  Capitis  Anticus  Major. 
Rectus  Capitis  Anticus  Minor. 


Rectus  Lateralis. 
Longus  Colli. 


The  Rectus  Capitis  Anticua  Major  (fig.  158),  broad  and  thick  above,  narrow 
helow,  appears  like  a  continuation  upwards  of  the  Scalenus  anticus.  It  arises  by 
four  tendinous  slips  from  the  anterior  tubercles  of  the  transverse  processes  of  the 
third,  fourtli,  fifth,  and  sixth  cervical  vertcbrse.  and  ascends,  converging  towards 
its  fellow  of  the  opposite  side,  to  be  inserted  into  tho  basilar  process  of  the  occi- 
pital bone. 

Relations.  By  its  tirxtcrior  surface,  with  the  pharynx,  the  sympathetic  nerve, 
and  the  sheath  inclosing  tho  carotid  artery,  iuterual  jugular  vem,  and  pneumo- 
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set 


_       ic  nerve.    By  its  posterior  sitr/acr,  with  the  Longus  colli,  the  Rectus  nnticus 
^minor,  and  the  upper  cervical  vertcbrai. 

The  Rectus  Capitis  Anticits  Minor  is  a  short  flat  muscle,  situated  immediately 
beneath  the  upper  part  of  the  preceding.  It  arisca  from  the  anterior  surface  of 
the  lateral  mass  of  the  atlns,  and  from  the  root  of  its  transverse  process ;  passing 
obliquely  upwards  and  inwonU,  it  is  inserted  into  the  banilar  procesH  immediately 
behind  the  preceding  muscle. 

Relations.     By   its  anterior  surface,  with   the  Rectus  antieus  major.     By  its 
f posterior  surface,  with  the  front  of  the  occipito-atlantal  articulutioo.     Ejcl'jmaUy, 
with  the  guperior  cervical  ganpHon  of  the  sympathetic. 

The  Realm  Lateralis  is  a  short,  flut  mu.scle,  ttituated  between  the  trauaversa 
process  of  the  atlas  and  the  jugular  process  of  tlic  occipital  bone.    It  arises  from 
;  the  upper  surface  of  the  trimsver.'^e  process  of  the  atlas,  and  is  inserted  into  the 
ftmder  surface  of  the  jugular  process  of  the  occipital  bone. 

Relations.  By  its  anU^inr  surface,  with  the  internal  jugular  vein.  By  its 
posterior  surface,  with  the  vertebral  artery. 

Fig.  138.— Tlie  Prvrartebral  UqmIm. 


IfiS 


The  Lonfftis  Cotli  is  a  long,  flat  muscle,  gituntcd  on  the  anterior  surface  of  the 
^ino,  between  the  atlas  and  the  third  dorsjil  vertebra,  being  broad  in  the  middle, 

rrow  and  pointed  at  each  extrcraitv.  It  consists  of  threo  jwrtions,  a  superior 
(oblique,  an  inferior  oblique,  and  a  vertical  portion. 

The  axtperior  oblique  portion  arises  from  the  anterior  tubercles  of  the  transverse 
processes  of  the  third,  fourth,  and  fifth  cervical  vcrtebrse :  and,  asccnrlin^  obliquely 
inwards,  is  inserted  by  a  narrow  tendon  into  the  tubercle  on  the  anterior  arch  of 
the  atlas. 

TI/o  inf trior  oblique  portion,  the  smallest  part  of  the  muscle,  arises  from  tho 
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bodies  of  the  first  two  or  three  dorsal  vertebrae ;  and,  passing  obliquely  outwarda^ 
is  inserted  into  the  transverse  processes,  of  the  fifth  and  sixth  cervical  vertchrie. 

The  vertical  portion  lie3  directly  on  the  front  of  the  spinCj  and  is  extended 
between  the  bodies  of  the  lower  three  cervical  and  the  upper  three  dorsal  vertcbrsB 
below,  and  the  bodies  of  the  second,  third,  and  fourth  cervical  vertebras  above. 

Rciatiom.  By  its  anten'vr  surface,  with  the  pharynx,  the  oesophagus,  sympathetic 
nerve,  the  sheath  of  the  carotid  artery,  internal  jugular  vein,  and  pneumogastrio 
nerve,  inferior  thyroid  artery,  and  recurrent  laryngeal  nerve.  By  its  jw^fenVr 
««r/a«,  vrith.  the  cervical  and  dorsal  portions  of  the  spine.  Its  inn^  border  is 
separated  from  the  opposite  muscle  by  a  considerable  interval  below ;  but  they 
approach  each  other  above. 

8.  Lateral  Vebtkbbal  Region. 
Scalenus  Anticus.  Scalenus  Medius. 

Scalenus  Posticus. 

The  Scalentis  AtUicus  is  a  conical-shaped  muscle,  situated  deeply  at  the  side  of 
the  neck,  behind  the  Sterno- mastoid.  It  arises  by  a  narrow,  flat  tendon  from  the 
tubercle  on  the  inner  border  and  upper  surface  of  the  first  rib;  and,  ascending 
vertically  upwards,  is  inserted  into  the  anterior  tubercles  of  the  transverse  pro- 
cesses ot  the  third,  fourth,  fifth,  and  sixth  cer\ncal  vertebr*.  The  lower  part  of 
this  nuu'icle  separates  the  subclavian  artery  and  vein;  the  latter  being  in  fix)nt, 
and  the  former,  with  the  brachial  pleatus,  behind. 

JielaHons.  It  is  mitred  by  the  clavicle,  the  Subclavius,  Stcrno-mastoid,  and 
Omo-hyoid  muscles,  the  transversalis  colli,  and  ascending  cervical  arteries,  tho 
subclavian  vein,  and  the  nhrenio  nerve.  By  its  posterior  surface,  with  the  pleura, 
the  subclavian  artery,  ana  brachial  plexus  of  nerves.  It  is  separated  from  the 
Longua  colli,  on  the  inner  side,  by  the  subclavian  artery. 

The  SpaleTwts  Medius,  tho  largest  and  longest  of  the  three  Scaleni,  arises,  by 
a  broad  origin,  from  the  upper  surface  of  the  iirst  rib,  behind  the  groove  for  the 
subclavian  artery,  as  far  back  as  the  tubercle ;  and,  ascending  along  the  side  of 
the  vertebral  column,  is  inserted,  by  separate  tendinous  slips,  into  the  posterior 
tubercles  of  the  transverse  processes  of  the  lower  six  cervical  vertebrte.  It  is 
separated  from  the  Scalenus  anticus  by  the  subclavian  artery  below,  and  the 
cervical  nerves  above. 

Relations.  By  its  external  surface,  with  the  Sterno- mastoid ;  it  is  crossed  by 
the  clavicle,  and  Omo-hyoid  muscle.  To  its  outer  aide,  are  the  Levator  anguli 
scapuhc,  and  the  Scalenus  posticus  muscles. 

The  Scalenus  posttats,  the  smallest  of  the  three  Scaleni,  arises  by  a  thin  tendon 
from  the  outer  surface  of  the  second  rib,  behind  the  attachment  of  the  Serratus 
luagnus,  and,  enlarging  as  it  ascends,  is  inserted,  by  two  or  three  separate  teudooSf 
into  the  posterior  tubercles  of  the  transverse  processes  of  the  lower  two  or  three 
cervical  vcrtebne.  This  is  the  most  deeply  placed  of  the  throe  Scaleni,  and  is 
occasionally  blended  with  the  Scalenus  medius. 

Nerves.  The  Rectus  capitis  anticus  major  and  Rectus  capitis  anticus  minor  arc 
supplied  by  the  suboccipital  and  deep  branches  of  the  cervical  plexus ;  the  Rectus 
lateralis,  by  the  suboccipital ;  and  the  Longua  colli  and  Scaleni,  by  branches  from 
the  lower  co^^'ical  nerves. 

Actions.  The  Rectus  anticus  major  and  Rectus  anticus  minor  are  the  direct 
antagonists  of  those  placed  at  tho  back  of  the  neck,  serving  to  restore  the  head  to 
its  natural  position  when  drawn  backwards  by  the  posterior  muscles.  These 
muscles  also  serve  to  flex  the  heud,  and,  from  their  oldiquitv,  rotate  it,  so  as  to 
turn  the  face  to  one  or  the  other  side.  The  I^mgus  colli  will  flex  and  slightly 
rotate  the  cervical  portion  of  the  spine.  The  Scaleni  muscles,  taking  their  fixed 
point  from  below,  draw  down  the  transverse  processes  of  the  cervical  vertebraj, 
flexing  tho  spinal  column  to  one  or  the  other  side.  If  the  muscles  of  both  sides 
act,  the  spine  will  be  kept  erect.  When  taking  their  fixed  point  from  above, 
they  elevate  the  first  and  second  ribsi,  and  are,  therefore^  inspiratory  musics. 
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Tho  Muscles  of  the  Trunk  may  be  subdivided  into  four  groups : — 

1.  Mui*clos  of  the  Back,  3,  Muscles  of  tho  Thorax. 

2.  Muscles  of  the  Abdomen.  4.  Muscles  of  the  Perineum. 

Muscles  of  the  Back. 

The  Muscles  of  the  Back  are  very  numerous,  and  may  be  subdivided  into  five 
layers : — 

FiBST  Layer.  «_  .   , 

Vervtcal  region, 

lltS'iL  dorai.  Cervicalis  aacendcns. 

iTanaversalis  cullu 
Second  Layee.  Trachelo-mastuid. 

Complexus. 


Levator  anguU  scapuho. 
Rhomboideus  minor. 
Bhomboideus  major. 

TuiBii  Later. 

Serratus  posticus  superior. 

Serrutus  i)osticus  inferior. 
Splenius  capitis. 
Splenius  colli. 

FoL*BTn  Layer 
Sacra t  and  lumbar  regions. 
Erector  spina). 

Dorsal  region. 

SacTO-lumbalis. 

Musculus  acccssorius  ad  sacro-lnmbalem. 

Lougi.s.simus  dorsL 

Spinalis  dorsi. 


Biventer  cerviois. 
Spinalis  cervicis. 


Fifth  Latkb. 

Scmi-spinalis  dorsi. 
Semi-spinalis  coUL 
Hultitidus  spinte. 
Eotatores  sjHna. 
iSupra-:*pinales. 
luter-spinales. 
Extensor  coccygis. 
Inter-trnnsversalcs. 
Rectus  posticuij  major. 
Rectus  posticus  minor. 
Obliquus  superior. 
Obliquus  iDterior. 


First  Later. 


Trapezius. 


Latissimus  Dorsi. 


Diuedion  (fip.  159),  The  body  should  be  placctl  in  the  prono  position,  with  the  tnna  ex- 
traded  over  the  tides  of  the  tabic,  and  the  L-hedt  nnd  abdotnc-n  sapporUnl  by  gereml  bluckni.  bo 
•8  to  render  the  moiiclM  tense.  An  incisioD  ahoald  then  be  made  alon^r  the  middle  Hue  (>r  the 
I  back,  rrom  the  occipital  protubernDco  to  the  coccyx.  Krom  the  upper  eod  of  ibin.  a  tmnsTcrse 
'  incuiion  should  exlcnd  to  the  inii.sloid  process ;  nod  rrom  Ihc  lower  end,  a  third  incisioD  should 
be  mode  aUmfz  the  cn-sl  nf  the  ilium  to  about  ita  middU-.  Tbia  lam*  iotrneninp'  fipace.  for  coo- 
Tcnience  or  dissection,  should  be  Kubdiridcd  by  a  fnurth  iucuiion,  extending  obliquely  from  the 
sttiuowt  process  of  the  last  doraal  vertebra,  upwards  and  oulwardii,  to  the  acromion  process. 
This  lacidiou  curre!>poudB  with  the  lower  border  uf  (he  TraiK'ziut!  muscle.  The  Qaps  of  integu> 
surnt  shoold  then  be  removed  in  the  direction  shown  in  the  ngure  in  the  next  page. 

The  Trapfzius  is  a  bmad,  flat,  triangular  muscle,  placed  immediately  beneath 
the  skin,  and  covering  the  upper  and  buck  {urt  of  the  neck  and  shoulders.  It 
r Arises  from  the  inner  third  of  the  superior  curved  1  ine  of  the  oc<;ipital  bone ;  from  tiic 
ligomentum  nuchas,  the  spinous  process  of  the  seventh  cervical,  and  thu.-*e  of  all  the 
dorsal  vertebrae ;  and  from  the  corresponding  portion  of  thosupra-spinous  ligament. 
From  thi.«i  origin,  the  superior  fibres  proceed  downwards  and  outwards;  the  inferior 
ones,  ilpward.i  and  outwards;  and  the  middle  fibres,  horizontally;  and  are  iiisert^^d, 
the  superior  ones,  into  the  outer  third  of  the  posterior  border  of  the  clavicle:  the 
middle  fibres,  into  the  upper  margin  of  tho  acromion  process,  and  into  tho  wholo 
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Kg.  159.— Diflsection  of  tha  Unsolvtt  of  tli»  Back. 


/ 


length  of  the  upper  border  of  the  spine  of  the  scapula ;  the  inferior  fibres  converge 
nwir  the  gcupnia,  anil  are  attached  to  a  triangulur  aponeurosis,  which  glides  over 

a  smooth  surfucc  ut  the  inner  extremity  of 
the  spine,  and  is  inserted  into  a  tubercle 
in  immediate  conuection  with  its  outer 
parL  The  Trapezius  ia  flcahy  in  the 
greater  part  of  its  extent,  but  tendinous 
at  it»  origin  and  insertion.  At  its  occipital 
origin,  it  is  connected  to  the  bone  by  a 
thin  fibrous  lamina,  firmly  adherent  to  the 
skin,  and  wanting  the  fuHtrous,  shining 
appearance  of  aponeurosis.  At  its  origin 
from  the  spines  of  the  vertebrse,  it  is 
connected  by  means  of  a  broad  .semi- 
elliptical  aponeurosis,  which  occupies  the 
space  l>etween  the  sixth  cervical  and  the 
third  dorsal  vertebrae,  and  forms,  ^vith 
the  a|)oneurosis  of  the  opposite  muscle,  a 
tendiuouit  ellipse.  The  remaining  part  of 
the  origin  is  effected  by  numerous  short 
ten<linr)us  fibres.  If  the  Trapezius  is  dis- 
sected on  both  sides,  ^le  two  muscles 
resemble  atrapezium,  or  diamond -shaped 
quadrangle ;  two  angle.^  corresponding  to 
the  shoulders;  a  third,  to  the  occipital 
pn^tuberance ;  and  the  fourth,  to  the 
spinous  process  of  the  last  dorsal  ver- 
tebra. 

The  clavicular  insertion  of  this  muscle 

varies  as  to  the  extent  of  its  attachment; 

it  sometimes  advances  as  far  as  the  middle 

of  the  clavicle,  and  may  even  become  blended  with  the  jrostorior  edge  of  the 

Slemo-mastoid,  or  overlap  it.    This  should  be  borne  in  mind  in  the  operation  for 

tying  the  third  part  of  the  subclavian  art«ry. 

Helations.  By  its  aupcrficial  sur/act,  with  the  integument  to  which  it  is  closely 
adherent  above,  but  separated  below  by  an  aponeurotic  lamina.  By  its  derp  sur- 
face, in  the  neck,  with  the  Comple.xus,  Splenius,  Levator  unguli  iscapuho.  and 
Rhomboideus  minor;  in  the  back,  ^^^th  the  Rhomboideus  major,  Supra-spinatns. 
Infra-spinatus,  a  small  portion  of  the  Serratus  posticus  .superior,  the  intervertebral 
apoueurosia  which  separates  it  from  the  Erector  spina?,  and  with  the  Latissimus 
dorsi.  The  spinal  accessory  nerve  passes  beneath  the  anterior  liorder  of  this 
muscle,  near  the  clavicle.  The  outer  margin  of  its  cervical  portion  furms  the 
posterior  boundary  of  the  posterior  triangle  of  the  neck,  the  other  boundaries 
being  the  Stcmo-mastoid  in  front,  and  the  clavicle  below. 

The  li'jinnerUum  nucha  (fig.  160)  is  a  thin  band  of  conden.«!ed  cellulo-fibroufl 
TOembrane.  placed  in  the  line  of  union  between  the  two  Trapezii  in  the  neck.  It 
extends  from  the  external  occipital  protuberance  to  the  spinous  process  of  the 
seventh  cervical  vertebra,  where  it  is  continuous  with  the  supra-spinous  ligament. 
From  its  anterior  surface  a  fibrous  slip  is  given  off  to  the  spinous  process  of 
each  of  the  cervical  vertebra?,  excepting  the  atlas,  so  as  to  form  a  .septum  between 
the  muscles  on  each  side  of  the  neck.  In  man.  it  is  merely  the  rudiment  of  an 
important  elastic  ligament,  which,  in  some  of  the  lower  animals,  serves  to  sustain 
the  weight  of  the  head. 

The  Latissimxu  Dorsi  is  a  broad  flat  muscle,  which  covers  the  lumbar  and 
lower  half  of  the  dorsal  regions,  and  is  graduallv  contracted  into  a  narrow  fasci- 
culus at  its  insertion  into  the  humerus.  It  an.ses  by  an  aponeurosis  from  the 
spinous  processes  of  the  sixth  inferior  dorsal,  from  those  of  the  lumbar  and  sacral 
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vertcLrte,  and  from  the  supra-spinous  ligament.  Over  the  sacrum,  the  aponeurosis 
of  this  muscle  blends  with  the  tendon  of  the  Erector  spinse.  It  also  arises  from 
the  extermd  Hp  of  the  crest  of  the  ilium,  behind  the  origin  of  the  External  oblique, 
and  by  fleshy  digitations  from  the  three  or  four  lower  ribs,  being  interposed 
belwetMi  similar  processes  of  the  External  oblique  muscle.  From  this,  extensive 
oriL'in  the  fil>res  pass  in  diftcrent  directions,  the  upper  ones  horizontaUy,  the 
middle  ones  obliquely  upwards,  and  the  lower  ones  verticiilly  upwards,  so  as  to 
converge  and  form  a  thick  fasciculus,  which  crosses  the  interior  angle  of  the 
scapula,  and  occasionally  receives  a  few  fibres  from  it.  The  muscle  then  curves 
around  ihe  lower  border  of  the  Teres  major,  and  is  twisted  upon  itself,  so  that 
the  superior  fibres  become  at  lirst  posterior  and  then  inferior,  and  the  vertical 
fibres  at  first  anterior  and  then  superior.  It  then  terminates  in  a  short  quadri- 
lateral tendon,  about  three  inches  in  length,  which,  passing  in  front  of  the  tendon 
of  the  Teres  major,  is  inserted  into  the  bottom  of  the  bicipital  groove  of  the 
humerus,  above  the  insertion  of  the  tendon  of  the  Pectoralis  major.  The  lower 
border  of  the  tendon  of  this  muscle  is  united  with  that  of  the  Teres  major,  the 
surfaces  of  the  two  beine  separated  \)y  a  bursa;  another  bursa  is  Bometimea  inter- 
posed between  the  muscle  and  the  inferior  angle  of  the  scapula. 

A  mnscular  elip,  vwryiBg  from  8  to  4  iD<;beB  io  leDfrtli.  aud  from  j  to  {  of  an  iocb  brotd,  occa- 
aionally  amcB  from  the  upper  eilgc  of  the  lAlitwimua  dorei.  about  Ihc  mitidlo  of  the  po.<(tcrior 
fold  of  the  axillK.  aud  crosses  the  axilla  in  froDt  of  the  axillary  vciisi^ls  and  Dcrve^,  lo  join  the 
Under  surfiire  of  the  tendon  of  tho  Pectomlia  major,  the  Coraeo-bracliialig.  or  the  fnacia  over  the 
Biceps.  The  p<:i8ition  of  this  abaormal  dlip  id  a  point  of  intereai  in  ita  reliititin  to  thn  Axillary 
artery,  as  it  rrrkSRcs  the  vessel  juiit  above  trie  upot  nsualty  selected  for  Ihc  applicalion  or  a  ligo* 
ture,  and  may  mislead  tho  Eurgeon  durin*?  the  operation.  It  may  be  easily  recuKniited  by  the 
transverse  ili'rection  of  iUi  fibres.  Da.  STnuruBua  found  it  in  8  out  of  1Q5  Bubjectfl,  occurring 
7  times  on  both  aides. 

JicUuions.  Its  superficial  sxtr/oce  is  subcutaneous,  excepting  at  its  upper  part, 
whore  it  is  covered  by  the  Trapezius,  By  its  (fccp  surface,  it  is  in  relation  with 
the  Erector  spinie,  the  Serratus  posticus  inferior,  lower  Intercostal  muscles  and 
ribs,  the  Serratus  magnus,  inferior  angle  of  the  scapula,  Rhomboideus  major, 
Infra'Spinatus,  and  Teres  major.  Its  outer  margin  is  se]>amted,  below,  from  the 
External  oblique,  by  a  smaller  triangular  interval ;  and  another  triangular  interval 
exists  between  itji  upper  l>order  and  the  margin  of  the  Trapezius,  in  which  the 
Intercostal  and  Rhomboideus  major  muscle^  are  exposed. 

AVnvjr.  Tho  Trapezius  is  supplied  by  tho  spinal  accessory  and  cervical  plexus; 
the  Latissimus  dorsi,  by  the  suDscapular  nerves. 

Skconp  Layer. 

Levator  Anguli  Scapula;.  Rhomboideus  Minor, 

Rhomboideus  Major. 

Ih'tffcticn.  The  Trapezins  most  be  removed  in  order  to  expose  the  next  layer:  to  effect  this. 
the  muscle  miist  be  ik-tochcd  from  its  uttachmeni  to  the  cIuvlcIo  and  ii])in«  of  tho  scapula,  and 
turned  bAck  towonltf  the  apiue. 

The  LitvaJoT  Anguli  Scapulae  is  situated  at  the  back  part  and  side  of  tho  neck. 
It  arises  by  four  tendinous  slips  from  the  posterior  tubercles  of  the  transverse 
proce-sses  of  the  thi-ee  or  four  upper  cervical  vertebrte ;  tbese  becoming  fleshy  are 
united  so  as  tt»  form  a  flat  muscle,  wbicli,  passing  downwards  and  backwams,  is 
inserted  into  the  posterior  border  of  tlie  scapula,  between  the  superior  angle  and 
the  triangular  smooth  surface  at  the  root  of  the  sj>ine, 

Rdaliojis.  By  its  superficial  surface,  with  the  integument,  Trapezius,  and 
Stem o- mastoid.  By  its  deep  surface,  with  tho  Splenius  colli,  Transversalis  colli, 
Cervicalift  a.s(iendeng,  and  Serratiis  posticus  superior,  and  with  tlie  transverse  cer- 
vical and  posterior  scapular  arteries. 

Tho  lihovthoidcus  Minor  ari.ics  from  the  ligamentum  nuchic,  and  spinous  pro 
cosses  of  the  seventh  c«rvical  and  first  dorsal  vc^tebra^.  '  Passing  downwards  and 
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^outw&nls,  it  is  inserted  into  the  margin  of  the  triangular  Bmooth  eurfaco  at  the 
oot  of  the  spine  of  the  scapula.  This  small  muscle  is  usually  separated  from  the 
'  Rhomboideua  major  by  a  slight  cellular  interval. 

The  Rfwmboideus  Major  is  situated  immediately  below  the  preceding,  the  adja- 
cent margins  of  the  two  being  occusionally  united.  It  arises  by  tendinous  fibres 
from  the  spinous  processes  of  the  four  or  live  upper  dorsal  vertcbno  and  the  supra- 
spinous ligament,  and  is  inserted  into  a  narrow,  tendinous  arch,  attached,  above,  to 
the  triangular  surfmic  near  the  spine ;  below,  to  the  inferior  angle,  the  arch  being 
connected  to  the  border  of  the  scapula  by  a  thin  membrane.  When  the  arch 
extends,  as  it  occasionally  does,  but  a  short  distance,  the  muscular  fibres  are 
inserted  into  the  scapula  itself. 

Belations.  By  their  stiperjicial  srtr/ace,  with  the  integument,  and  Trapezius; 
the  Rhoraboidcus  major,  with  the  Latissimus  dorsi.  IJy  their  dttj)  surface,  with 
the  Serratus  posticus  superior,  posterior  scapular  artery,  part  of  the  Erector  spin^, 
the  Intercostal  muscles  and  ribs. 

Nerves.  These  muscles  arc  supplied  by  branches  from  the  fifth  cervical  nerve, 
and  additional  filaments  from  the  deep  branches  of  the  cervical  plexus  are  distrib- 
uted to  the  Levator  anguli  scapula. 

Actions.  The  movements  ctlbcted  by  the  preceding  muscles  are  numerous,  as 
may  be  r>onceived  from  tlieir  extensive  attachment.  If  the  head  is  fixed,  the  upiier 
part  of  the  Trapezius  will  elevate  the  point  of  the  shoulder,  as  in  supportmg 
weight'} ;  when  the  middle  and  luwer  fibres  are  brought  into  action,  partial  notation 
of  the  scapula  upon  the  side  of  the  chest  is  produced.  If  the  shoulders  are  fixed, 
both  Trapezii  acting  together  will  draw  the  head  directly  backwanls,  or,  if  only 
one  acts,  the  head  U  drawn  to  the  corresponding  side. 

The  Jj<Ui99tmtia  dorsi,  when  it.  acts  upon  the  humerus,  draws  it  backwards  and 
downwards,  and  at  the  same  time  rotates  it  inwards.  If  the  arm  is  fixed,  the 
muscle  may  act  in  various  ways  upon  the  trunk ;  thus,  it  may  raise  the  lower  ribs 
and  assist  in  forcible  inspiration,  or,  if  both  arms  ani  iixod,  the  t^vo  muscles  mav 
coosiurd'  with  the  Abdominal  and  great  Pectoral  muscles  in  drawing  the  whole 
trunk  forwards,  an  in  tilim1)ing  or  walking  on  crutches. 

The  Levator  amjuli  scapulae  raises  the  sujx.'rior  angle  of  the  scapula  after  it  has 
been  depressed  by  the  lower  fibres  of  the  1  rapexius,  whilst  the  Rhomltoid  muscles 
carry  the  inferior  angle  backwards  and  upwards,  thus  pr<iducing  a  slight  rotation 
of  the  scapula  upon  the  side  of  the  chest.  If  the  shoulder  be  fixed,  the  Levator 
scapulae  may  incline  the  neck  to  the  corresponding  side.  The  Khomboid  muscles, 
acting  together  with  the  middle  and  inl'erior  fibres  of  the  Trapezius,  will  draw  the 
scapula  directly  backwanls  towards  the  spine. 


TniED  Layer. 

Serratus  Posticus  Superior.  Serratua  Posticus  Inferior. 

o  1     .  i  Splenius  Capitis. 

Splenins      |  g^,^^;,,^  ^,J,j 

Ditittrr/ion.  The  third  layer  of  mnscleu  is  hronght  intn  viow  hy  llie  entire  wmoval  of  tho  pr«. 

cciioff,  tof^thoL'  vith  the   Latiiuiiitius  dorsL    Tu  effect  tbiit,  the  i<cvutnr  an^li  scapals  and 

Itbomboit]  mas{:I1^»  should  be  detached  near  their  insertion,  and  reflected  apwarda,  thuscxpoBiDg- 

be  Sermtus  posticus  f;aT>erior ;  the  Lati^imtitt  dorsi  ^honld  thcD  he  divitU-d  io  the  middh^  Ity  a 

'vertical  incisloa  cmrried  rrom  its  upper  tu  ite  luw«r  part,  and  the  two  halves  of  the  muiick*  reflected. 

The  Serratus  Posdais  Superior  is  a  thin,  flat  muscle,  quadrilateral  in  form, 

8ituat43d  at  the  upper  and  back  part  of  the  thorax.     It  arises  by  a  thin  and  broad 

lAponeurosis,  from  the  ligamentum  nucha;  and  from  the  spinous  processes  of  the 

p  cervical  and  two  or  three  upper  dorsal  vertebra).    Inclining  downwards  and 

outwards,  it  becomes  muscular,  and  is  inserted,  by  foiw  fleshy  digitntions,  into 

ihe  upper  borders  of  the  second,  third,  fourth,  and  fifth  ribs,  a  little  Ifcyond  their 

idea. 
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RctoHons.  By  its  superficial  surface^  with  the  Trapezius,  BUomboideL  and 
Serrutus  magnua.  By  its  deep  surfacty  with  the  Splenius,  upper  part  of  the 
Erector  spina},  Intercostal  muscles  and  ribs. 

The  Serralui  Posticus  Inferior  is  situated  opposite  the  junction  of  the  dorsal 
and  lumbar  regions,  is  of  an  irregularly  quadrilateral  form,  broader  than  the  pre- 
ceding, and  separated  from  it  by  n  couMiderahle  iutervid.  It  arises  by  u  thin 
aponeurosis  from  the  spinous  processes  of  the  last  two  dorsal  and  two  or  three 
upper  lumbar  vertebrae,  and  from  the  interspinous  ligaments.  Passing  obliquely 
upwards  and  outwards,  it  becomes  fleshy,  and  divides  into  four  flat  digitations, 
which  are  iuserted  into  the  lower  borders  of  the  four  lower  riba,  a  little  beyond 
their  angles. 

Udaiioiis.  By  its  superficial  surface,  it  is  covered  by  the  Latissimus  dorsi,  with 
the  aponeurosis  of  which  its  own  aponeurotic  origin  is  inseparably  blended.  By 
its  dtxp  surface,  with  the  posterior  aponeurosis  of  the  Transvcrsalis,  the  Erector 
Rpiuie,  ribs  und  lutercogtul  musules.  Its  upper  margin  is  continuous  with  the 
vertebral  aimncurosis. 

The  vfrtfhral  ajioneuntsis  is  a  thin  aponeurotic  lamina,  extending  along  the 
whole  lengtli  of  the  back  part  of  the  thoracic  region,  serving  to  bind  down  the 
Erector  spinte,  and  separating  it  from  those  muscles  wliich  connect  the  spine  to 
the  upper  extremity.  It  consists  of  longitudinal  and  transverse  fibres  blended 
together,  forming  a  thin  lamella,  which  is  attached  in  the  median  line  to  the 
epmous  processes  of  the  dorsal  vertebra; ;  externally,  to  the  angles  of  the  ribs;  aod 
below,  to  the  upi)er  border  of  the  Inferior  serratua  aud  tendon  of  the  Latissimus 
dorsi ;  above,  it  passes  beneath  the  Splenius,  and  blends  with  the  deep  iascia  of 
the  neck. 

The  SerratQs  pooticus  8ui>erior  bIioqM  now  b«  deUcbod  rrom  itc  origin  and  luroed  oatwarda, 
when  the  Splcniiis  musclo  will  bo  brought  into  view. 

The  Splenius  is  situated  at  the  back  of  the  neclc  and  upper  part  of  the  dorsal 
region.  At  its  origin,  it  ia  a  single  muscle,  imrrow  and  pointed  in  form ;  but  it 
soon  becomes  broader,  and  divides  into  twu  portions,  which  have  separate  inser- 
tions. It  arises,  by  tendinous  fibres,  from  the  lower  half  of  the  ligamenlura 
nuchflB,  from  the  spinous  processes  of  the  last  cervical  and  of  the  six  upper  dorsal 
vertebral,  and  from  tho  Hupra-spinons  ligament.  From  tliis  origin,  the  fle.thv 
fibres  proceed  oblioucly  upwards  and  outwards,  forming  a  broad  flat  muscle,  which 
divides  as  it  ascends  into  two  portions,  the  Splenius  capitis  and  Splenius  colli. 

The  ^lenius  capitis  is  inserteti  into  the  mastoid  process  of  the  temporal  bone,  and 
into  the  rough  surGice  on  the  occipital  bone  beneath  the  superior  curved  line. 

The  splenius  colli  is  inserted,  by  tendinous  fasciculi,  into  the  posterior  tubercles 
■of  the  transverse  processes  of  the  three  or  four  upper  cervical  vertebrre. 

The  Splenius  is  separated  from  its  fellow  of  the  opposite  side  by  a  triangular 
interval,  in  which  is  seen  the  Complexus. 

Mehtions.  By  \U  sujierjicial  surface,  with  the  Tra^wzius,  from  which  it  is  sepa- 
rated below  by  the  Rhomlwidci  and  the  Scrratus  jiosticus  superior.  It  is  covered 
at  its  insertion  by  the  Sbemo-mastoid.  By  its  deep  surface,  with  the  Spinalis 
dorsi,  Longissimus  dorsi,  Semi-spinalis  colli,  Complexus,  Trachelo -mastoid,  and 
Trnnsversalia  colli, 

NenYs.  The  Splenius  and  Superior  scrratus  are  supplied  from  the  extemnl 
posterior  branches  of  the  cervical  nerves;  the  Inferior  serratus,  from  the  external 
branches  of  the  dorsal  nerves. 

Actions.  The  Serrati  are  respiratory  muscles  acting  in  antagonism  to  each 
other.  The  Serratus  posticus  superior  elevates  the  ribs  and  is.  therefore,  an  inspi* 
ratory  muscle;  while  the  Sorrntus  inferior  draws  the  lower  ribs  downwards,  and 
is  a  muscle  of  expiration.  This  muscle  is  also  probably  a  tensor  of  the  vertebral 
aponeurosis.  The  Splenii  muscles  of  the  two  sides,  acting  t^^fgether,  draw  the 
head  direcll3''  backwards,  assisting  the  Trapezius  and  Complexus;  acting  sepa- 
rately, they  draw  the  head  to  one  or  the  other  side,  aud  slightly  rotate  it,  tummg  » 
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the  face  to  the  aame  side.    They  abo  assist  in  suppoT^Dg  the  head  in  the  erect 
position. 

Fig.  161.— Uoftclei  of  the  Buk.    Deep  Lajen. 
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Fouhth  Layer, 


Sacral  and  Lumbar  RegityM. 
Erector  spiiue. 

IJorsal  UegioTi. 
SacTo-lum  balls. 

Musculus  acecssorius  ad  sacrolumbalcm. 
Longisslinuii  dorsL 
Spinalis  dorsi. 


CervUal  Region. 
CervicaliH  ascemlena, 
Transversali3  colli. 
Traclielo  -  mastoid, 
Complexua. 
Biventcr  cervicia. 
Spiualis  cervicis. 


DUnrriion.  To  expose  ihe  masclcs  of  tbfi  fonrlb  la^rer,  the  Serrnti  and  vertebral  ftponcaronis 
fthonltl  be  entirely  removed.  The  Hplenias  may  tbcn  be  detucbed  by  separating  its  att&chments 
to  the  BpiDoue  proccaseis,  auil  rvflucting  it  tmtwarda. 

The  Erector  Spinse  {^g.  161),  and  its  prolongationa  in  the  dorsal  and  cervical 
repons,  fill  up  the  vertebral  groove  on  each  side  nf  the  spine.  It  is  covered  in 
the  lumbar  region  by  the  lumbar  aponeurosis;  in  the  dorsal  region,  by  the  Serrati 
muscles  and  ibe  vertebral  aponeurosis ;  and  in  the  cervical  region,  b^*  a  layer  of 
cervical  fascia  continutid  beneath  the  Trapeziuji.  Tliis  large  muscular  and  tendinous 
mass  varies  in  size  and  structure  at  different  parts  of  the  spine.  In  ibe  sacral 
region,  the  Erector  spinse  is  narroM'  and  pointed,  and  its  origin  chie6v  tendinous 
in  structure.  In  the  lumbar  region,  it  becftmes  enlargtMl,  ;ind  forms  a  large  fleshy 
mass.  In  tlie  dorwtl  region,  it  subdivides  into  two  parts,  which  gradually 
diminish  in  size  as  they  ascend  to  he  inserted  into  the  vcrtcbric  and  ribs,  and  are 
gradually  lost  in  the  cervical  region,  where  a  number  of  s]>eiL'ial  muscles  are 
superadded,  which  are  continued  upwards  to  the  head,  which  they  support  upon 
the  spine. 

.  The  Erector  spinse  arises  from  the  sa.crodliac  groove,  and  from  the  anterior 
surface  of  a  very  broad  and  thick  tendon,  which  is  attached,  internally,  to  the 
spines  of  the  sacrum,  to  the  KjiinoHs  processes  of  the  lumbar  and  three  lower 
dorsal  vertebrae,  and  the  supra-spinous  ligament;  externally,  to  the  back  part  of 
the  inner  lip  of  the  crest  of  the  ilium,  and  to  the  series  of  eminences  on  the  pos- 
terior part  of  the  sacrum,  representing  the  transverse  processe.'i,  where  it  blends 
with  the  great  sacro-sciatie  ligament.  The  muscular  fibres  form  a  single  largo 
fleshy  mass,  bounded  in  front  by  the  transverse  processes  of  the  lumbar  vertebrae, 
and  by  the  middle  lamella  of  the  fascia  of  the  Tranaversalis  muscle.  Opposite  the 
last  rib,  it  divides  into  two  parts,  the  Sacrodumbalis,  and  the  Longissimus  dorsi. 

The  Sticro-lumhalis  (llio-costalis),  the  external  and  smaller  portion  of  the 
Erector  spinas,  is  inserted,  by  six  or  seven  flattened  tendons,  into  the  angles 
of  the  six  lower  ribs.  If  this  muscle  is  reflected  outwards,  it  will  bo  seen 
to  be  reinforced  by  a  series  of  muaeular  slips,  which  arise  from  the  angles  of 
the  ribs;  by  means  of  these  the  Sacro- lumbal  is  is  continued  upwards,  to  be 
connected  with  the  upper  ribs,  and  with  the  cervical  portion  of  the  spine, 
forming  two  additional  muscles,  the  Muaculus  accessoriua  and  the  Cervicalia 
ascend  ens. 

The  Mvfcnhu  aaxiuorivs  ad  sacrti-lumhalem  arises  by  separate  flattened  tendons, 
from  the  angles  of  thesis  lower  ribs;  these  become  mnseular,  and  are  finally  in- 
serted, by  separate  tendons,  into  tlie  angles  of  the  six  upper  ribs. 

The  dsrvicaUa  ascendens  is  the  continuation  of  the  Accessorius  upwards  into  the 
neck:  it  is  situated  on  the  inner  si<le  of  the  tendons  of  the  Accessorius,  arising 
from  the  angles  of  the  four  or  five  upper  ribs,  and  is  inserted,  by  a  series  of 
slender  tendons,  into  the  posterior  tubercles  of  the  transverse  processes  of  the 
fourth,  fifth,  and  sixth  cervical  vertebrjc. 

The  Longissimus  Dorsi,  the  inner  and  larger  iK>rtion  of  the  Erector  spinie, 
arises,  with  the  Sacro-himbalis,  from  the  cfimmon  origin  already  mentioned.  In 
the  lumbar  region,  where  it  is  as  yet  blended  with  the  Sacro-lumbali.s,  stime  of 
the  fibres  are  attached  to  the  posterior  surface  of  the  transverse  processes  of  the 
lumbar  vertebra)  their  whole  length,  to  the  tubercles  at  the  back  of  the  articular 
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processes,  aod  to  the  layer  of  lumbar  fascia  connected  with  the  apices  of  the 
transverse  proceHsea.  In  the  dorsal  region,  the  Luugissimus  ilorsi  is  inserted, 
by  long  thiu  tendons,  into  the  tips  of  the  transverse  processes  of  all  the  dorsal 
vertobraj,  and  into  from  seven  to  eleven  ribs  between  their  tubercles  and  angles. 
This  muscle  is  coutiaued  upwards  to  the  cranium  oud  cervical  portion  of  tho 
spine,  by  means  of  two  additional  faseiculi,  the  Transversalis  colli,  and  Trachelo- 
mastoid. 

Tbe  TVansversalis  Colli,  placed  on  the  inner  side  of  the  Longissimus  dorsi,  arises, 
by  long  thin  tendons,  from  the  summit  of  the  transverse  processes  of  the  third, 
fourth,  fifth,  and  sixth  dorsal  vertebra?,  and  is  inserte<l,  by  similar  tendons,  into 
the  posterior  tul^ercles  of  the  transverse  processes  of  the  five  lower  cervicaL 

Tne  Trwhth'Tnastoid  lies  on  the  inner  side  of  the  preceding,  between  it  and 
the  Complexus  muscle.  It  arises,  by  four  tendons,  from  the  transverse  processes 
of  the  third,  fourth,  fifth,  and  si.xth  dorsal  vertebra?,  and  by  additional  separate 
tendoas  from  the  articular  processes  of  the  three  or  four  lower  cervical ;  the  fibres 
form  a  small  muscle,  which  ascends  to  be  inserted  into  the  pasterior  margin  of 
the  mastoid  process,  beneath  the  Splenius  and  Steruo- mastoid  muscles.  This 
small  muscle  is  almost  always  crossed  by  a  tendinous  intersection  near  its  inser- 
tion into  the  mastoid  process. 

The  Spinalis  Dorsi  e«jnnoct3  the  spinous  processes  of  the  upper  lumbar  and 
the  dorsal  vertebne  together  by  a  series  of  muscular  and  tendinous  slips,  which 
are  intimately  blended  ^^*ith  the  Longissimus  dorsi.  It  is  situated  at  the  inner 
side  of  the  Xiongissimus  dorsi.  arising,  by  three  or  lour  tendons,  irom  the  spinous 
processes  of  the  first  two  lumbar  and  the  last  two  dorsal  vertebra:  these,  uniting, 
form  a  small  muscle,  which  is  inserted,  by  separate  tendons,  into  the  spinous 
processes  of  the  dorsal  vertebne,  the  number  varying  from  four  to  eight.  It  is 
intimately  united  with  the  Semispinalis  dorsi,  whicli  lies  beneath  it. 

The  Spinalis  Cirvicis  is  a  small  muscle,  connecting  together  the  spinous  pro- 
cesses of  the  oervical  rertcbra3,  and  analogous  to  the  Spinalis  dorsi  in  the  dorsal 
region.  It  varies  considerably  in  its  size,  and  in  its  extent  of  attachment  to  the 
vertebrae,  not  only  in  different  bodies,  but  on  the  two  sides  of  the  same  body.  It 
usually  arises  by  fleshy  or  tendinous  slips,  varying  from  two  to  four  in  number, 
from  the  spinous  prt>cesscs  of  the  fifth  and  sixth  cervical  vertebrae,  and  occasionally 
from  the  first  and  second  dorsal,  and  is  inserted  into  the  spinous  process  of  the 
axis,  and  occasionally  into  the  spinous  process  of  the  two  vertebra)  below  it 
This  muscle  has  beuu  found  ubsecit  iu  five  c:ises  out  of  twenty -four. 

The  ComplfXiLs  is  a  broad  thick  muscle,  situated  at  the  upper  and  back  part  of 
the  neck,  beneath  the  Splenius,  and  internal  to  the  prolongations  from  the 
Liongissiraus  dorsi.  It  arises,  by  a  series  of  tendons,  about  seven  in  number,  from 
the  tips  of  the  trausvcrse  processes  of  the  upper  three  dorsal  and  seventh  cervical, 
and  from  the  articular  processes  of  the  three  cervical  above  this.  The  tendons 
uniting  form  a  braid  muscle,  which  passes  obhquely  upwanls  and  inwards,  and 
is  inserted  into  the  innermost  depression  between  the  two  curved  lines  of  the  occi- 
pital bone.  This  muscle,  about  its  middle,  is  traversed  by  a  transverse  tendinous 
intersection. 

The  Biventer  Ccrvicis  is  a  small  fasciculus,  situated  on  the  inner  side  of  the 
preceding,  aud  in  the  majority  of  cases  blended  with  it;  it  has  received  its  name 
from  having  a  tendon  intervening  between  two  fleshy  bellies.  It  is  sometimes 
describeil  as  a  separate  muscle,  arising,  by  from  two  to  four  tendinous  slips,  from 
the  transverse  pnwijsscs  of  as  many  upper  dorsid  vertebra:,  and  is  iiLscrted,  on 
the  inner  side  of  the  Complexus,  into  the  superior  curved  line  of  the  occipital  bone. 

Relations.     By  their  superficial  surface,  with  the  Trapezius  and  Splenius.     By 

their  deep  rttrface,  with  the  Semi-spinalis  dorsi  and  Semi-spinalis  colli  and  the 

rXlecti  and  Obliqui,     The  Bivcnter  ccrvicis  is  separated  from  ita  fellow  of  tho 

ppositc  side  by  the  ligamentum  nuchic,  and  the  Complexus  from  the  Semi- 

pinalis  colli  by  the  profunda  ccrvicis  artery,  the  princeps  cervicis,  a  branch  ol 

ne  occipital,  and  by  the  posterior  cervical  plexus  of  nerve*. 
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K^nvs.  Tlie  Erector  spina:  and  its  subdivisions  in  tte  dorsal  region  are  sup- 
plied by  the  extt'niftl  posterior  braucbt's  of  the  lumbar  and  dorsal  nerves ;  tne 
Cervicalis  ascendena,  Transversalis  colli,  Trachelo- mastoid,  and  Spinalis  ccrvicis, 
by  the  external  posterior  branches  of  the  cervical  nerves;  the  Complexus,  by  the 
internal  posterior  branches  of  the  cervical  nerres;  the  suboccipital  and  great 
occipital. 


'FiFTu  Layer. 


Semi-spinal  is  Dorsi, 

Semi-spinalirt  (J<jlli. 
Multllidu.s  Spinas. 
KotAtores  Spinaa. 
Supra-spinales. 
Inter-spinales. 


Extensor  Coccygis. 

Intcr-transverryiics. 

Kcctuu  Capitis  Posticus  Major. 

Kcctus  Capitis  Posticus  Minor. 

Oblifiuus  Superior. 

Obliquua  Inferior. 


Dtsnretion.  The  muscles  of  tho  prcffdinjr  lnver  must  1h>  n*mrtvpfl  liy  Hiriding  nn«l  turning 
iwiile  tlie  OomplcxtiH;  Ibfn  ilelurh  the  SpinaliN  uiul  Lon}rt^tiinu8  dur^i  frtim  their  uMuclimfntH. 
ami  (liviitti  the  Kroctor  ajiJotu  ut  its  coQDt-ctiou  below  to  the  pacral  and  lumbar  spines,  and  lum 
it  outward.  The  musclos  Qlling  up  the  interval  betweea  the  spinous  and  transverse  processct 
are  then  exposed. 

The  Semi-spinaUs  muscles  cotinect  tho  transverse  and  articular  processes  to  the 
spinous  processes  of  the  vertebrie,  extending  from  the  lower  part  of  the  dorsal 
re^on  to  the  upper  part  of  the  cervical. 

The  semi-spirialis  (lorsi  consists  of  a  thin,  narrow,  fleshy  fasciculus,  interposed 
between  tendons  of  considerable  length.  Tt  arises  by  a  series  of  small  tendons 
from  the  transverse  processes  of  the  lower  dorsal  vertebrje,  from  the  tenth  or 
eleventh  to  the  fif^h  or  sixth;  and  is  inserted,  by  five  or  six  tendons,  into  the 
spinous  proce.sses  of  the  upper  four  dorsal  and  lower  two  cervical  vertebrse. 

The  semi-spinah's  colli,  thicker  than  the  preceding,  arises  by  a  series  of  tendinous 
and  fleshy  points  from  the  tran.svei-se  proecs-ses  of  the  tipper  four  dorsal  vertebrse, 
and  from  the  articular  jirocesaes  of  the  cervical  vertobra^  (lower  four);  and  is 
inserted  into  the  spinous  processes  of  four  cervical  vertebrre.  from  the  axis  to  the 
fifth  cervical.  The  fasciculus  connected  with  the  axis  is  the  largest,  and  chiefly 
muscular  in  structure. 

Relations.  By  their  superficiaT  sur/ace,  from  below  upwards,  with  the  Longis- 
pimus  dorsi,  Spinalis  dorsi,  Spleniu.^,  Complexus,  the  profunda  cervicis  and  prin- 
ceps  cervicis  arteries,  and  the  posterior  cervical  plexua  of  nerves.  By  their  de^ 
surface,  with  the  Multifidus  spinic. 

Tlie  Mnltifuius  Spinw  consists  of  n  number  of  fleshy  and  tendinous  fasciculi, 
which  fill  up  the  groove  on  either  side  of  the  spinous  processes  of  the  vertebrse, 
from  the  sacrum  to  the  axis.  In  the  sacral  region,  these  fasciculi  arise  from  the 
back  of  the  sacrum,  as  low  as  the  fourth  sacral  joramen ;  and  from  the  aponeurosis 
of  origin  of  the  Erector  spinie.  In  the  iliac  region,  they  arise  from  llie  inner 
surface  of  the  posterior  superior  spine,  and  postcrii^r  paoro-iliac  ligaments.  Id 
the  lumbar  and  cerWcal  regions,  they  arise  from  the  articular  processes ;  and  in 
the  dorsal  region,  from  tlie  transverse  processes.  Each  fasciculus,  ascending 
obliquely  upwards  and  inward.%  is  in.serted  into  the  lamina  and  whole  length  of 
the  spinous  process  of  the  vertebra  above.  These  fasciculi  vary  in  length ;  the 
most  superlicial.  the  longest,  pass  from  one  vertebra  to  the  third  or  fourth  above ; 
those  next  in  order  pass  from  one  vertebra  to  the  second  or  third  above;  whilst 
the  deepest  connect  two  contiguous  vertebne. 

liehtiens.  By  its  superficial  surface,  with  tho  Longi.«simU8  dorsi,  Spinalis  dorsi, 
Semi-spiualis  dorsi,  and  Semi-spinalis  colli.  By  its  deep  surface^  unth  the  lainincQ 
and  spinous  processes  of  the  vertebrae,  and  with  the  Botatorcs  spinse  in  the  dorsal 
region. 

Tlie  Rolatores  Spina;  arc  found  only  in  the  dorsal  region  of  the  spine,  beneath 
the  Multiildus  spina;;  they  arc  eleven  in  number  on  each  side.     Each  muscle^ 
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-wliicU  ia  small  and  somewhat  quadrilateral  in  form,  arises  from  the  upp*'r  and 
lliack  part  of  the  transvorac  process,  and  is  inserted  into  the  lower  border  and 
loater  surfaue  of  the  lamina  of  the  vertebra  above,  the  fibres  extending  as  far 
inwardd  as  the  root  of  the  spinous  process.  The  first  is  found  between  the  first 
and  second  dorsal ;  the  last,  between  the*  eleventh  and  twelfth.  Sometimes,  the 
number  of  these  miiscles  ia  diminished  by  the  absence  of  one  or  more  from  the 
Tipper  or  lower  end. 

The  Snpra-spi'nales  consist  of  a  series  of  fleshy  bands,  which  lie  on  the  spinous 
processes  in  the  cervical  region  of  the  spine. 

The  Inter-gpinales  are  short  muscular  fasciculi,  placed  in  pairs  between  the 
spinous  proceasea  of  the  contiguous  vertebrca. 

In  the  cervical  region,  they  are  most  distinct,  and  consist  of  six  pairs,  the  first 
-beinff  situated  between  the  axis  and  third  vertebra,  and  the  last  between  the  last 
Msemcal  and  the  6r8t  dorsal.  They  arc  small  narrow  bundles,  attached,  above 
[and  below,  to  the  apicea  of  the  spinous  processes. 

In  the  ilorsal  reffton,  they  arc  found  between  the  first  and  second  vertebra?,  and 
occasionally  between  the  second  and  third :  and  below,  between  the  eleventh  and 
tweiab. 

In  the  lumbar  rfffion,  there  are  four  pairs  of  these  muscles  in  the  intcr\'ala 
between  the  five  lumbar  vertebrio.  There  is  also  uttaisioniillv  one  in  tho  inter- 
fipinous  space,  between  the  last  dorsal  and  first  lumbar,  an<l  between  the  fifth 
lumbar  and  the  sacrum. 

The  Extensor  Coccygis  \b  a  slender  muscular  fasciculus,  occasionally  present. 

which  extends  over  the  lower  part  of  the  posterior  suriitce  of  the  sacriim  and 

kjooccyx.     It  arises  by  tendinous  fibres  from  the  last  bone  of  the  sacrum,  or  first 

'piece  of  the  coccyx,  and  passes  downwards  to  be  inserted  into  the  lower  part  of 

the  coccyx.     It  is  a  rudiment  of  the  Extensor  muscle  of  the  caudal  vertebra) 

present  m  some  animals. 

The  /nter-transversela  are  small  muscles  placed  between  the  transverse  pro- 
Leesses  of  the  vertebne. 

In  the  cervical  regiottj  they  are  most  developed,  consisting  of  two  rounded 
fiuscular  and  tendinous  fasciculi,  which  pass  between  the  anterior  and  jxi&lcrior 
Ptulxjrcles  of  the  transverse  processes  of  two  contiguous  vertebne,  being-  soparattnl 
from  one  another  by  the  anterior  branch  of  a  cervical  nerve,  which  lies  in  the 
-groove  between  them,  and  by  the  ^-ertebral  artery  and  vein.  In  tliis  re>pon,  there 
)jae  aeven  pairs  of  these  muscles,  the  first  being  between  the  atlas  and  axis,  and 
'  the  last  between  the  seventh  cervical  and  first  dorsal  vertebra. 

In  the  dorsal  refjion,  they  are  least  developed,  consisting  chiefly  of  rounded 
tendinous  cords  in  the  inter-transverse  spaces  of  the  upper  dorsal  vertebrje;  but 
between  the  transverse  processes  of  the  lower  three  dorsjU  vertebrco  and  the  first 
lumbar,  they  are  muscular  in  structure. 

In  the  tujnbar  reijion,  they  are  four  in  nnmlwr,  and  consist  of  a  single  muscular 

layer,  which  occupies  the  entire  interspace  between  the  transverse  processes  of 

the  lowest  lumbar  vertebrro,  whilst  those  between  the  transverse  ]>rocesse8  of  the 

upper  lumbar  are  not  attached  to  more  than  half  the  breadth  of  the  process. 

The  Rectw   Capitis  Posticus  Major,  the  larger  of  the  two  Recti,  arises  by  n 

■  pointed  tendinous  origin  from  the  spinous  process  of  the  axis,  and,  becoming 

loroader  as  it  aacenda,  is  insertefl  into  the  inferior  curved  line  of  the  occipital  bone 

l*nd  the  surface  of  bone  immediately  below  it.     As  the  muscles  of  the  two  sides 

pftsoend  upwards  and  outwards,  they  leave  between  them  a  triangular  space,  in 

which  arc  seen  the  Recti  capitis  ]*ostici  minorcs  muscles. 

aviations.  By  its  siiperjicial  surface,  with  the  CVimplexus,  and,  at  its  insertion, 
"With  the  Superior  oblique.  By  its  deep  sur/aee,  with  the  posterior  arch  of  the 
atlas,  the  posterior  occipito-atloid  ligament,  and  part  of  the  occipital  bono. 

The  Rfchui  Cnpiti/t  Postinuf  ^finor,  the  smallest  of  the  four  muscles  in  this  region, 
lis  of  a  trinnindar  f»h.ipe;  it  arises  by  a  nnrrow,  jmintcd  tendon  from  the  tubercle 
\oa  the  posterior  arch  of  the  atlas,  and,  becoming  broader  as  it  ascends,  is  inserted 
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into  the  rough  surface  beneath  the  inferior  curved  line,  nearly  as  far  as  the  fora- 
men magnum,  nearer  to  the  middle  line  than  the  preceding. 

Beiations.  By  its  suj^erjicial  surface,  with  the  Complexus.  By  its  deep  sur/aee^ 
with  the  posti'.rior  occipito-atloid  ligament. 

The  Ohliquus  Inferior,  the  largest  of  the  two  oblique  muscles,  ari.Hcs  from  the 
apex  of  the  spinous  process  of  the  axis,  and  passes  almost  horizontally  outwards; 
to  be  inserted  into  the  apex  of  the  trunsverse  process  of  the  atlas. 

Relations.  "By  its  eupajidal  surface,  with  tbe  Complexus,  and  is  crossed  by  the 
posterior  branch  of  the  second  cervical  nerve.  By  its  deep  aurface,  with  the  ver- 
tebral artery,  and  posterior  occipito-atloid  ligament. 

The  Ohliquiis  Superior,  narrow  below,  wide  and  expanded  above,  arises  by  ten- 
dinous fibres  from  the  up|>er  part  of  the  transverse  pn^cesa  of  the  atlas,  joining 
with  the  insertion  of  the  preceding,  and,  passing  obliquely  upwards  and  inwards, 
is  inserted  into  the  occipital  bone,  between  the  two  curved  lines,  external  to  the 
Complexus.  Between  the  two  oblique  muscles  and  the  Itectus  posticus  major,  a 
triangular  interval  exists,  in  which  are  seen  the  vertebral  artery,  and  the  posterior 
branch  of  the  suboccipital  nerve. 

Rtlations.  By  its  superficial  sttrfciee,  with  the  Complextis  and  Trachelo-mastoid. 
By  ila'deep  surface,  with  the  posterior  occipito-atloid  lij^ment. 

Nerves.  The  Scmi-spinalis  dorsi  and  Kotatores  spinas  are  supplied  by  the 
internal  posterior  brauchoa  of  the  dorsal  nerves.  The  Scmi-spinalis  colli,  Supra- 
Bpinales,  and  Intcr-spinales,  by  the  internal  posterior  branches  of  tbe  cervical 
nerves.  The  Intor-transversales,  by  the  internal  posterior  branches  of  the  cervical, 
dorsal,  and  lumbar  nerves.  And  the  Multifidus  spina?,  by  the  same,  with  the 
addition  of  the  internal  posterior  branches  of  the  sticral  nerves.  The  Recti  and 
Obliqui  muscles  are  all  supplied  by  the  suboc«ipitnl  and  great  occipital  nerves. 

Actions.  The  Erector  spiute^  comprising  the  Sacro-lumbalis,  with  its  accessory 
muscles,  the  Longissimus  dorsi  and  Spinalis  dorsi,  serves,  as  its  name  implies,  to 
maintain  the  spine  in  the  erect  posture ;  it  also  serves  to  bend  the  trunk  backwards, 
when  it  is  rcquirwl  to  counterbalance  the  influence  of  any  weight  at  the  front  of 
the  body,  as,  for  instance,  when  a  heavy  weight  is  suspended  from  the  neck,  or 
when  there  ia  any  great  abdommal  developmenty  as  iu  pregnant  women  or  in 
abdominal  dropsy ;  the  peculiar  gait  under  such  cii-c  urn  stances  depending  upon 
the  spine  being  drawn  backwards,  by  the  counterbalancing  action  of  the  Erector 
spinie  muscles.  The  continuation  ol  these  muscles  upwards  to  the  neek  and  head 
steady  and  prestir\'e  the  upright  position  of  these  several  parts.  If  the  Sacro- 
lumbalis  and  Longissimus  doi-si  of  one  side  act,  they  serve  to  draw  down  the 
chest  and  spine  to  the  corresponding  side.  The  Musculus  accessorius,  taking  ita 
fixed  tKHnt  from  the  cervical  vertebras,  elevates  those  ribs  to  which  it  is  attached. 
The  Multiridus  spinas  acts  successively  upon  the  differcut  segmouta  of  the  spine; 
tims,  the  lateral  parts  of  the  sacrum  furnish  a  fixed  point  from  which  the  fasciculi 
of  this  muscle  act  upon  the  lumbar  region;  these  then  become  the  tixed  points 
for  the  fa.sciculi  moving  the  dorsal  region,  and  so  on  throughout  the  entire  length 
of  the  spine.  It  is  by  the  successive  contraction  and  relaxation  of  the  separate 
fasciculi  of  this  and  other  muscles,  that  the  spine  preserves  tbe  erect  posture  with- 
out the  fatigue  that  would  necessarily  have  existed  had  this  movement  l)een 
accomplished  by  the  action  of  a  single  muscle.  The  Multituhis  spina?,  besides 
jireserviug  tlie  erect  pwition  of  the  Bpinc,  serves  to  rotate  it,  so  that  tlie  front  of 
the  trunk  ia  turned  to  the  side  opposite  to  that  from  which  the  muscle  acts,  this 
muscle  being  assisted  in  its  action  by  the  Obliquus  externus  abdominis.  The 
Complexi,  the  analogues  of  the  Multifidus  spinas  in  the  neck,  draw  the  head 
directly  backwards;  if  one  muselc  acts,  it  draws  tlie  liejid  to  one  siile,  and  rotates 
it  so  that  the  face  is  turneil  to  the  opposite  side.  The  Kectus  capitis  posticus  minor 
and  the  Superior  oblique  draw  the  hea<l  backwards;  and  tne  latter,  from  the 
obliquity  in  the  direction  of  its  fibres,  may  turn  the  face  to  the  opposite  side. 
The  Rertus  capitis  jmsticus  major  and  the  Obliquus  inferior  rotate  the  atlas,  and, 
with  it,  the  cranium  round  the  odoutoid  process,  and  turn  the  face  to  the  same  side. 
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The  mosclcs  in  this  region  are  the 

Obliquua  Extern  us. 
Obliquus  Intcrnua, 
Transversa  lis. 


Kectna. 

P^'ramidalis. 
Quadratuii  Lumborum. 


Dittection  (Rg.  162).    To  dissect  the  abdotninal  muscles,  a  vertical  Inclaiou  should  be  nudo 
from  the  eDstfiirm  curtila^  ti»  the  pabes ;  a  second 

Obliqne  iociitiaD  should  extend  from  Ibe  ambilicus  J'lg-  162.— Dfsseciion  of  Abdom«a. 

npwerds.uid  outwards  to  the  outer  siirfucc  of  the 
chest,  aa  high  as  the  Lower  bonier  of  the  fifth  or 
eiithrib:  and  a  third,  commencing  niidwu}  between 
the  umbilicus  aod  pubes,  should  pv^s  tnuisrcrecly 
outvardfl  to  the  nnterior  soperior  ilinc  spine,  and 
along  the  crest  of  the  ilium  ns  far  as  its  po'i'terior 
thinT.  The  three  flaps  iocladcd  betwi-en  thoMS 
iocisioits  .tbould  then  be  n-flecled  from  within  out- 
wards, in  the  tine  of  direi-tion  of  the  muscular 
fibres.  If  necessary,  the  abdominal  muscles  may 
be  made  tenae  by  inflating  the  peritoneal  cavity 
thruQgh  the  umbilicus. 


tHCUlNAt) 
UIIWfA 


-»    / 


The  Ericrnal  Obliqrte  Mwck  (fig.  163), 
so  called  from  the  direction  of  its  fibres, 
ia  situated  on  the  side  and  fore  part  of 
the  abilomcn ;  being  the  largest  and  the 
most  superficial  of  the  thrt^e  flat  muscles 
in  this  rogion.  It  ia  broad,  tliin,  irregu- 
larly quadrilateral  iu  form,  its  muscular 
portion  occupying  the  side,  its  aponeurosis 
the  anterior  wall  of  that  cavity.  It  arises, 
by  eight  ficiby  digitatioos,  irom  the  ex- 
ternal surfxice  aad  lower  borders  of  the 
eight  inferior  ribs;  theso  digitations  are 

arranged  in  an  oblique  line  ruiiuiiig  downwards  and  backwards,  the  upi^er  ones 
being  attached  close  to  the  cartilages  of  the  corresponding  ribs,  the  lowest  to  the 
apex  of  the  cartUage  of  the  Inst  nb,  the  intermediate  ones  to  the  ribs  at  some 
distance  from  their  cartilages.  The  five  superior  eerratioas  increase  in  siiie  from 
above  downwards,  and  are  received  between  corresponding  processes  of  the  Ser- 
ratus  magiius;  the  three  lower  ones  diminish  in  size  from  altove  downwards, 
receiving  between  them  corresponding  processes  from  the  Latiasimus  dorsi. 
From  these  attachments  the  fleshy  fibres  proceed  in  various  directions.  Those 
from  the  lowest  ribs  pass  nearly  vertically  downwards,  to  be  inserted  into  the 
anterior  half  of  the  outer  lip  of  the  crest  of  the  ilium ;  the  middle  and  upjwr 
fibres^  directed  downwanls  and  forwards,  terminate  in  tendinous  fibres,  which 
spread  out  into  a  bnjiid  aponeurosis.  This  aponeurosis,  joined  with  that  of  the 
opposite  muscle  along  the  median  line,  covers  the  whole  of  the  front  of  the 
abdomen  :  above,  it  is  connectetl  with  the  lower  border  of  the  Pcctoralis  major ; 
below,  ite  fibres  are  closely  aggregated  together,  and  extend  obliquely  across  from 
the  anterior  superior  spine  of  the  ilium  to  the  spine  of  the  os  pubis  and  the  pec- 
tineal lino.  In  the  me<liau  line,  it  interlaces  with  the  a|x)netirosis  of  the  opposite 
muiiclo,  forming  the  linea  alba,  and  extends  from  the  cnsiform  cartilage  to  the 
symphysiii  pubis. 

That  portion  of  the  aponeurosis  which  extends  between  the  anterior  superior 
spine  of  the  ilium  and  the  spine  of  the  os  pubis,  is  a  broad  band,  folded  inward*; 
aiul  continuous  below  with  the  fascia  lata:  it  is  called  Poujtarfs  lifjamml.  The 
portion  which  ia  rcflerted  from  Poupart's  ligament  backwards  and  inwards  into  the 
Iiectineal  Hue  is  called  GinihernaCs  Uijament.     From  the  jwint  of  attachment  of 
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the  latter  to  tlie  pectinciil  line,  a  few  fibres  pass  upwards  and  inwards  beneath  the 
inner  pillar  of  the  ring,  to  iho  linea  alba.  They  diverge  as  they  a«eend,  and  form 
a  tliin,  triangular,  fibrous  band,  which  \a  calle<l  the  triangular  ligament. 

In  the  aponuurosis  of  the  External  oblique,  immediately  above  the  crest  of  the 
OS  pubis,  is  a  triangular  opening,  the  external  ahilominal  ring,  formed  by  a  sepa- 
ration of  the  fibres  of  the  aponeurosis  in  this  .situatiun ;  it  serves  for  the  trans- 
mission of  the  spermatic  cord  in  the  male,  and  the  round  ligament  in  the  female. 

Fig.  1C3.— The  Extenial  OUiiiuc  Uuftcl«. 


^M^ 


This  opening  is  directed  obliquely  upwards  and  outwards,  and  corrosponda  with 
the  courne  of  ihc  fibres  of  the  ajioneurosis.  It  is  boundeil,  below,  by  the  crest  of 
the  OS  pubis;  a\x>ve,  by  some  curved  fibres,  which  pass  across  the  aponeurosis  at 
the  upper  angle  of  the  ring,  so  as  to  increase  its  strength ;  and,  on  either  side,  by 
the  margins  of  the  aponeurosis,  which  are  called  the  pilhrs  of  the  rinrf.  Of 
these,  the  external,  which  is,  at  the  same  time,  inferior,  from  the  obliquity  of  its 
direotiuu,  is  iusortod  into  the  spine  uf  the  os  pubis.     The  internal  or  superior 
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pillar,  Hping  attached  to  the  front  of  the  symphvsis  pubis,  interlaces  with  the  cor- 
respondiug  fibres  of  the  opposite  muscle,  that  of  the  riglit  being  su|>erficial.  To 
the  margins  of  the  pillars  of  the  external  abdominal  ring  is  attached  an  exoeodingly 
thin  una  delicate  Uucia,  which  is  prolonged  down  over  the  outer  surface  of  the 
cord  and  testis.  This  has  received  the  name  of  irUercohtmnar  fascia,  from  its 
attachment  to  the  pillars  of  the  ring.  It  is  also  called  the  external  spennalic  fascia^ 
from  being  the  most  external  of  the  faacins  which  cover  the  spermatic  cord. 

Hdations.  By  its  extrinud  surface,  with  the  superficial  fascia,  superficial  epi- 
gastric and  ciroumflex  iliac  vessels,  and  some  cutaneous  nerves.  By  its  inUmai 
surface,  ^tnth  the  Internal  oblique,  the  lower  part  of  the  eight  infenor  ribe,  and 
Intercostal  muscles,  the  Cremastcr,  the  spermatic  cord  in  the  male,  and  round 
ligament  in  the  female.  Its  j>osterwr  bonUr  is  occasionally  overlapped  by  the 
Latissimus  dorsi;  sometimes  an  interval  exists  between  the  two  muscles,  in  which 
18  seen  a  portion  of  the  Internal  oblique. 

Ditsettion.  The  Rxternal  obhqac  shonlil  now  he  iletacb(>d  by  Oividioff  it  arroea,  jast  in  front 
of  \\%  attafhrnt'Dt  to  the  ribs,  as  Tar  iis  its  posterior  border,  and  b_v  ("tiporatio^  it  below  from  tlie 
crest  of  the  ilium  as  far  as  tlie  spiue;  the  muscle  sliould  then  be  carcruUy  separated  from  the 
Internal  oblique,  vbicli  lies  beoeath,  auJ  taraed  toTrards  the  oppositu  side. 

The  InUrnal  Oblique  MasrAc  (fig.  164),  thinner  and  smaller  than  the  preceding, 
Fi£.  l<^.— Tb«  iDtenisJ  Oblique  Muscle. 


^~V 


ComJf'^J  Tf^dm- 


i'mii 


beneath  which  it  lies,  is  of  an  irregularly  quadrilateral  form,  nnd  situated  at  the 
side  and  fore  part  of  the  abdomen.     It  arises,  by  fleshy  fibres,  from  the  outer  half 
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of  Poupart's  ligament,  Ixsing  attnclied  to  tlie  groove  on  its  upper  surfhce ;  from  the 
anterior  two-tliinls  of  the  miildlc  lip  of  the  crest  of  the  ilium,  and  from  the  lumlwir 
fascia.  From  this  origin,  the  fibrea  diverge  in  (liferent  directions.  Those  from 
Poupart's  ligament,  few  in  number  and  paler  in  color  than  tlie  rest,  arch  dowTi- 
vraru.»  and  inwards  across  the  gpermacic  cord,  to  bo  insertcnl,  conjointly  vrjth  those 
of  the  Trans versaliti,  into  the  cre.st  of  the  os  pubis  and  pectineal  line,  to  the  extent 
of  half  an  inch,  ibrming  the  conjoined  tendon  of  the  Internal  oblique  and  Trans- 
versalis ;  those  from  the  anterior  superior  iliac  tpine  arc  horizontal  in  their 
direction,  wlilLst  those  which  arise  from  the  fore  part  of  the  crest  of  the  ilium 
pass  obliquely  upwards  and  inwards,  and  terminate  in  an  a[>oncurosis,  which  is 
continue*.!  forwards  to  the  linca  alba.  The  most  posterior  fibres  ascend  almoeit 
vertically  upwards,  to  be  inserted  into  tho  lower  borders  of  the  cartilages  of  the 
four  lower  ril>s,  being  continuous  with  the  Internal  intercostal  muscles. 

Tho  conjoined  tendon  of  the  Internal  olilique  iind  Tranaversalis  is  inserted  into 
tho  crest  of  the  os  pubis  and  pectineal  lino  immediately  behind  tho  external  abt-O- 
minal  ring,  serving  to  protect  what  would  otherwise  be  a  weak  point  in  the 
abdomen.  Sometimes  this  tendon  is  insuflScient  to  resist  the  pressure  from  within, 
and  is  carried  forward  in  front  of  the  protrusion  through  the  ex-temal  ring,  form- 
ing one  of  the  coverings  of  direct  inguinal  hernia.' 

The  aponeurosis  of  the  Internal  oblique  is  continucfl  forward  to  the  middle  line 
of  the  aMoineu,  where  it  joins  with  the  aponeurosis  of  the  opposite  muscle  at  the 
linca  alba,  and  extends  from  the  margin  of  the  thorax  to  the  pubes.  At  the 
outer  margin  of  the  Rectus  muscle,  this  aponeurosis,  for  the  upper  three-fourths 
of  its  extent  divides  into  two  lamella-,  which  pass,  one  in  front  and  the  other 
behind  it,  inclosing  it  in  a  kind  of  sheatli,  and  reuniting  on  its  inner  border  at 
the  linea  alba:  the  anterior  layer  is  blended  with  the  aponeurosis  of  the  External 
oblique  muscle,  the  posterior  layer  with  that  of  the  Transversal  is.  Along  tho 
lower  fourth,  iho  aponeurosis  passes  altogether  in  front  of  the  Heetus  without 
any  separation. 

lielations.  By  its  txtcmal  snrfare,  vrith  the  External  oblique.  Latissimus  dorsi, 
Bpermatic  cord,  and  extcriuil  ring.  By  its  irUtimal  sur/aw,  with  the  Transversalis 
muscle,  fascia  trau.svers:dis,  internal  ring,  and  spermatic  cord.  Its  lower  border 
forms  the  up}>er  buuiidory  of  the  spermatic  canal. 

i>i«wefto«.  Tho  iDternal  oblique  shoutil  now  bo  detached  io  order  to  expose  the  Transrer' 
BaltH  hcncnth.  This  may  be  efri>c'tcd  hj  diviiliDg'  tho  masde.  above,  at  its  BttnchmoDt  Io  the 
ribit;  Wlow,  at  its  connection  with  Poupart's  li^amcDt  untt  tlic  crcet  of  the  lliiini,  ami  lK>hiud,  by 
a  veriicul  incision  cxlfndinjf  from  the  last  rib  tu  tho  crt-'^i  of  the  ilium.  The  inn?r!«  pliould  pre- 
viously be  made  tense  b,v  ilntwinir  tipim  it  wilh  liie  fingers  of  the  left  huuil,  and  if  its  division 
is  carefolly  etTected.  the  celhilar  interval  1»i'Iwc<.ti  it  and  the  'rraDSvcr^aUs.  as  well  as  the  direc- 
iioD  of  the  fil)re9  of  the  latter  muscle,  will  nfTord  a  elear  gaide  to  (heir  depanitioD ;  along  the 
crest  of  the  ilium  the  cin-ninflex  iliac  veMU'U  are  interpoi^ed  between  them,  and  Tonn  an  im- 
pnrtaot  guide  in  separating  them.  The  muftcle  iihunld  then  be  ihruwu  lorwanlu  towards  the  Uoca 
utbtu 

The  T^ansversafia  muscle  (fig.  165),  so  called  from  tho  direction  of  its  fibres,  is 
the  most  internal  flat  muscle  of  the  :^>domcn,  being  placed  immwliately  beneath 
llie  Internal  oblique.  It  arises  by  fleshy  fibres  from  tho  outer  third  of  Poupart's 
ligament,  from  the  inner  Up  of  the  crest  of  the  ilium,  its  anterior  two-thirds,  from 
the  inner  surface  of  the  cartilages  of  the  six  lower  riKs,  interdigitating  with  the 
Diaphragm,  and  by  a  broad  aponeurosis  from  the  spinous  and  transverse  processes 
of  the  lumbar  vertebnc.  Tho  lower  fibres  curve  downwards,  and  arc  inserted. 
togetlicr  with  those  of  the  Internal  oblique,  into  the  crest  of  the  os  jiubis  and 
pectineal  line,  forming  what  was  before  mentioned  as  tho  conjoined  tend^m  of  these 
muscles.  Throughotit  the  rest  of  its  extent  the  fibres  pass  horizontally  inwards. 
and  near  the  outer  margin  of  tho  Rectus  terminate  in  an  aponeurosi-s  which  is 
inserted  into  the  linea  alba;  its  upper  three-fourths  jjossint^  Itehind  the  Rectus 
muscle,  blending  with  the  posterior  lamella  of  the  Internal  oblique,  its  lower 
fourth  passing  in  frout  of  the  Recttis. 

Relat'totti.    By  its  txtcmal  siir/acf^,  witli  the  Internal  obliq le,  the  ioncr  garfaoe 
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of  the  lower  ribs,  and  Internal  intercostal  muscles.  Tta  inner  aurface  is  lined  by 
the  fascia  trans vc real ie,  wliicti  separates  it  from  tlie  peritoneum.  Its  lower  border 
forms  the  uppei*  boundary  of  the  3i>ermatic  canal. 

Lnmhar  Fnscin  (fig.  Ut*i).  The  vertebra!  aponeurosis  of  the  Transversalis  divides 
into  three  layers,  an  anterior,  very  thin,  which  is  attached  to  the  front  part  of  the 

Fig.  163.— Tbu  TransrersaJlB,  Rectus,  uid  P/nitDidAlu  Musclea. 
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apices  of  the  tTanflverse  processes  of  the  lumbar  vertebrm,  and,  above,  to  the  lower 
margin  of  the  last  rib,  tbrniiug  the  ligamentum  arcuutum  externum;  a  middle 
layer,  much  stronger,  which  is  attached  to  the  apices  of  the  tmnsverse  processes; 
and  a  posterior  layer,  attachwl  to  the  apices  of  the  spinous  processes.  Between 
Oie  anterior  and  middle  layers  is  situated  the  Quadratua  lumlx>rum.  between  the 
middle  and  posterior  the  Erector  spinse.  The  posterior  lamella  of  this  aponeurosis 
receives  the  attachment  of  the  Internal  oblique ;  it  is  also  blended  with  the  apo- 
neurosis of  the  Sorratus  posticus  inferior  and  with  that  of  the  Latissimus  dorsi, 
forming  the  limibar  fascia. 
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DtWKtion,  To  expose  tho  Rectos  masclo,  its  ebcatb  sboold  be  opened  by  a  vertical  io- 
eisioD  exteixlinfr  Troin  tbe  mArpriD  of  tbe  thomx  to  tbc  pabcs,  tho  two  portions  should  then  be 
wflected  from  ibo  eurface  of  the  muscle,  which  is  eaaily  eflected.  excepting  at  the  lioee  trana- 
verste.  wht-n?  su  close  ao  adhesioa  exists,  that  the  ^rcateitt  care  m  reciuitiiie  ifl  wcparatiDg  Ibem. 
The  ouicr  edge  of  the  muticle  should  dow  be  raised,  when  the  posterior  lajer  of  the  fiLcuth  vill 
be  seen.  By  dividing  the  muscle  in  the  eeotie,  aiid  turning  its  luwer  part  downwurdu.  the  point 
where  the  posterior  wall  of  the  sbeaih  tcrmmales  in  a  tbio  curved  marj^'in  wi!I  be  seei;. 

The  Rectus  AhdominU  is  a  long,  flat  muscle,  wliich  extends  along  the  whole 
length  of  the  front  of  the  abdomen,  heing  separated  from  its  fellow  of  the  opposite 
side  by  the  linen  alba.  It  is  much  broader  above  than  below,  and  arises  oy  two 
tendons,  the  external  or  larger  being  attached  to  the  crest  of  the  oa  pubis;  the 
internal  or  smaller  portion,  interlacing  with  its  fellow  of  the  opposite  side,  and  being 
connected  with  tlni  ligaments  covering  iho  symjdiysis  pubis.  The  fibres  ascend 
vertically  upwards,  and  tbc  muscle,  becoming  broader  and  thinner  at  its  upper 
part>  is  inserted  by  three  portions  of  unequal  size  into  tlie  cartilages  of  the  fifth, 
sixth,  and  seventh  ribs.  Some  fibres  are  occasionally  connected  with  the  coeto- 
xiphoid  ligaments,  and  side  of  the  ensiibrm  cartilage. 

Fig.  166.— A  Transrene  Section  of  the  Abdomen  tn  tbe  Lnmbar  Uegkou 


The  Rectus  muscle  is  traversed  by  a  series  of  tendinous  intersections,  which 
vary  from  two  to  five  in  number,  and  have  received  tho  name  linear  transversai. 
One  of  these  is  usually  situated  op|>08ite  the  umbilicus,  and  two  above  that  point; 
of  the  latter,  one  corresponds  to  the  cnsiform  eartilaj^c,  and  the  other  to  the  interval 
between  the  ensiform  cartilage  and  the  umViilicus.  There  is  occasionally  one  below 
the  umbilicus.  These  intcraectious  pass  transversely  or  obliquely  across  the  muscle 
in  a  zigzag  course;  they  rarely  extend  completely  through  its  substance,  sometimes 
pass  only  naif  way  across  it,  and  are  intimately  adherent  to  tho  sheath  in  which  the 
imistde  IS  inclosed, 

Tho  Rectus  is  inclosed  in  a  sheath  (fig.  166)  formed  by  the  aponenroses  of  the 
Oblique  and  Transversalis  muscles^  which  are  arranged  in  the  following  manner; 
When  tho  aponeurosis  of  the  Internal  oblique  arrives  at  the  margin  of  the  Rectus, 
it  divides  into  two  lamella*,  one  of  which  passes  in  front  of  tho  Rectus,  blending 
with  the  aponeurosis  of  the  External  oblique,  tho  other  behind  it,  blending  iritn 
the  aponeurosis  of  tbe  Transversalis;  and  these,  joining  again  at  its  inner  bonier, 
are  inserted  into  the  linoa  alba.  This  arranj^ement  of  the  fa.scia3  exists  along  tlie 
upper  three-fourths  of  tho  muscle ;  ut  the  oommoncement  of  the  lower  fourth,  the 
posterior  wall  of  the  sheath  terminates  in  a  thin  curveil  margin,  the  eonca^nty  of 
which  looks  dtjwnwards  towards  the  pubes ;  the  apoueuroses  of  all  three  muscles 
passing  in  front  of  the  Rectus  ^^'ithout  any  separation.    The  Rectus  muscle,  ia 
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the  aituation  where  its  sheath  is  deficient,  is  separated  from  the  peritODeum  by  the 
transversalis  liiscia. 

The  Pyramiihlia  is  a  small  muscle,  triangular  in  form,  placed  at  the  lower 
pan  of  the  abdomen,  in  front  of  the  Rectus,  and  containe<l  in  the  same  sheatii 
with  that  mudcle.  It  arises  by  tendinous  fibres  from  the  front  of  the  os  pubiit 
and  the  anterior  pubic  ligament ;  the  fleshy  portion  of  the  muscle  passes  upwards, 
diminishing  in  size  as  il  a^ncends,  and  terminates  by  a  pointed  extremity,  which  is 
inserted  into  the  Unea  alba,  midway  between  the  umbilicus  and  the  os  pubis. 
This  muscle  is  sometimes  found  wanting  on  one  or  both  pides;  the  lower  end  of 
the  Rectus  then  Ijecomes  proportionally  increased  iu  size.  OccjL?ionally  it  has 
been  found  double  on  one  side;  at  times  the  muscles  of  the  two  sides  are  of  unequal 
size.     Sometimes  its  length  exceeds  that  stated  above. 

The  Q*iadratus  Luniborum  is  situated  in  the  lumbar  region,  is  irregularly 
quadrilateral  in  shape,  broader  below  than  above,  and  consists  of  two  portions 
One  portion  arises  by  aponeurotic  fibres  from  the  ilio-lumbar  ligament,  and  the 
adjacent  portion  of  the  crest  of  the  ilium  for  about  two  inches,  and  is  inserted 
into  the  lower  border  of  the  last  rib,  about  half  ita  It-ngth,  and,  by  four  small 
tendons,  into  the  apices  of  the  transverse  processes  of  the  third,  fourth,  and  6fth 
lumbar  vertebrro.  The  other  portion  of  tne  muscle,  situated  in  front  of  the  pre- 
ceding, arises  from  the  upper  borders  of  the  transverse  processes  of  'the  third, 
fourth,  and  fifth  lumbar  vertebras  and  is  inserted  into  the  lower  margin  of  the 
last  rib.  The  Quadratus  lumborum  is  contained  in  a  sheath  formed  by  the  anterior 
and  middle  lamullna  of  the  vertebral  aponeurosis  of  the  Transversal  is. 

A'cnwjt.  The  abdominal  muscles  are  supplied  by  the  lower  intercostal,  ilio- 
hypogastric, and  ilio-inguinal  nerves.  The  Quadratus  lumborum  receives  filaments 
firora  the  anterior  branches  of  the  lumbar  nerves. 

In  the  description  of  the  abdominal  muscles,  mention  has  frequently  been  made 
of  the  linea  ulba,  linese  scmilunarea,  lineaa  transversa ;  when  the  dissection  of 
these  muscles  is  completed,  these  structures  should  be  examined. 

The  linea  afba  is  a  tendinous  raphe  or  cord,  seen  along  the  middle  line  of  the 
abdomen,  extending  from  the  ensiform  cartilage  to  the  pubes.  It  is  placed 
between  the  inner  borders  of  the  Recti  muscles,  and  formed  by  the  blending  of 
the  aponeuroses  of  the  Oblique  and  Transversnlis  muscles.  It  is  narrow  below, 
oorresponding  to  the  narrow  inter^'al  exi.sting  between  the  Recti,  but  broudcr 
above,  as  these  muscles  diverge  from  ouo  another  iu  their  ascent,  becoming  of 
considerable  breadth  after  great  distension  of  the  abdomen  from  pre^ancy  or 
ascites.  It  presents  numerous  apertures  for  the  passage  of  vessels  and  nerves; 
the  largest  of  these  is  the  ambilicus,  which  in  the  fcetus  transmits  the  umbilical 
vessels,  but  in  the  adult  is  ohliterated,  the  cicatrix  being  stronger  tlian  the  neigh- 
boring parts;  hence  the  occurrence  of  umbilical  hernia  in  the  adult  above  the 
umbilicus,  whilst  in  the  foetus  it  occurs  at  the  umbilicus.  Tlio  linca  alba  is  in 
relation,  in  front,  with  the  integument  to  which  it  is  adherent,  especially  at  the 
umbilicus ;  behind,  it  is  separated  from  the  peritoneum  by  the  transversalls  &scta; 
and  below,  by  the  urachus,  and  the  bladder,  when  that  organ  is  distended. 

The  Imese  semilunaris  are  two  curved  tendinous  lines,  phiced  one  on  each  side 
of  the  linea  alba.  Kach  corresponds  with  the  outer  border  of  the  Rectus  muscle, 
extends  from  the  cartilage  of  the  eighth  rib  to  the  pubes,  and  is  formed  by  the 
aponeurosis  of  the  Internal  oblique  at  its  point  of  division  to  inclose  the  Rectus. 

The  ItTV-se  tranavenw  are  three  or  four  narrow  transverse  lines  which  intersect 
the  Rectus  muscle,  as  already  mentioned,  and  connect  the  lineas  semilunarea  with 
the  linca  alba. 

Actioiia.     The  abdominal  muscles  perform  a  threefold  action. 

1-  VVlien  the  i)elvis  and  thura.x  are  fixed,  they  can  ctnnpress  the  aMominal 
viscera,  by  constricting  the  cavity  of  the  abdomen,  in  which  action  they  are 
materially  assisted  by  the  descent  of  the  diaphragm.  By  these  means,  the  foetus 
is  expelled  from  the  uteru.-*,  the  fajces  from  the  rectum,  tlae  urine  from  the  bladdwr. 
and  the  iugesta  from  the  stomach  in  vomiting. 
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2.  If  the  spine  U  fixed,  these  muscles  can  compress  the  lower  part  of  the  thorax, 
materially  assisting  in  expiration.  If  the  spine  ifl  not  fixed,  toe  thorax  is  bent 
directly  iorward,  if  the  muscles  of  both  sides  act,  or  to  either  side  if  they  act 
alternately,  rotation  of  the  trunk  at  the  same  time  taking  place  to  the  opixwite 
side. 

8.  If  the  thorax  la  fixed,  these  muscles,  acting  together,  draw  the  pelvis  upwards, 
as  in  climbing;  or,  acting  singly,  the  pelvis  is  drawn  upwards,  and  the  vertebral 
column  mUited  to  one  or  the  uther  side.  The  llccti  mvissc^lcs,  acting  from  below, 
depress  the  thorax, and  contioqueutly  flex  the  vertebral  column;  when  acting  {rem 
above,  they  flex  the  pelvis  upon  the  vertebral  column.  The  Pyramidales  are 
temiors  of  the  Unea  alba. 


Muscles  axd  Fasciae  of  the  Thorax. 

The  muscles  exclusively  connected  with  the  bones  in  this  region  are  few  in 
number.    They  are  the 

Intercostalca  ExtemL  Infra-costalcs. 

InterooBtales  Intemi.  Triangularis  Stemi. 

Levatores  Costarum. 

Intercostal  Fascise.  A  thin  but  firm  layer  of  fa.scia  covers  the  otiter  snrfaee  of 
the  External  intercostal  and  the  inner  surfaces  of  the  Internal  intercostal  muscles; 
and  a  third  layer,  more  delicate,  is  iuteryioj-ed  between  the  two  planes  of  muscular 
fibres.  These  arc  the  intercostal  fascia;;  they  nrc  best  marked  in  those  situations 
where  the  muscular  fibres  are  deficient,  a»  between  the  External  intercostal 
musolcs  and  sternum,  in  front ;  and  between  the  Internal  intercostals  and  spine, 
behind. 

The  Intercostal  ifttschs  are  two  thin  planes  of  muscular  and  tendinous  struc- 
ture, placed  one  over  the  other,  filling  up  the  intcrcost-nl  spaces,  and  being  directed 
obliquely  between  the  margins  of  the  adjacent  ril>s.  They  have  received  the  names 
"  external"  and  "  internal,"  from  the  position  they  bear  to  one  another. 

The  External  Jntercostah  are  eleven  in  number  on  each  side,  being  attached 
to  the  adjacent  margins  of  each  pair  of  ribs,  and  extending  from  the  tubercles  of 
the  ribs,  behind,  to  the  cttnimenccnient  of  the  cartilages  of  the  ribs,  in  front, 
■where  they  terminate  in  a  thin  membranous  aponeurosis,  which  is  continued  for- 
wards to  th& sternum.  They  arise  from  the  outer  lip  of  the  groove  on  the  lower 
border  of  each  rib,  and  are  inserted  into  the  upper  border  of  the  rib  below. 
In  the  two  lowest  spaces  they  extend  to  the  end  of  the  ribs.  Their  fibres  are 
directed  obliquely  downwards  and  forwards,  in  a  similar  direction  with  those  of 
the  External  oblique  muscle.     They  are  thicker  than  the  Internal  intcrcostals. 

Relations.  By  their  or/fer  jirir/'o^e,  with  the  musides  which  imme<Hately  invest 
the  chest,  viz.,  the  Pectoralts  major  and  minor,  Serratus  magnus.  Hhoiulxjideus 
major,  Serratus  posticus  superior  and  inferior,  Scalenus  posticus,  Sacro-lumbalis 
and  Longissimus  dorsi,  Cervicalis  ascendcus,  Transversalis  colli,  Levatores  costa- 
rum, and  the  Obiiquus  extcrnus  abdominis.  By  their  internal  surface,  with  a  thin 
layer  of  fascia,  which  separates  them  from  the  intercostal  vessels  and  nerve,  the 
Internal  intercostal  mu.st!le.s,  and,  l>ehiud,  from  the  pleura. 

The  Internal  Intercostals,  also  eleven  in  number  on  each  side,  are  placed  nn 
the  inner  surface  of  t!ie  preceding,  commencing  anteriorly  at  the  sternum,  in  the 
interspaces  between  the  cartilages  of  the  true  ribs,  and  from  the  anterior  extremi- 
ties of  the  cartilages  of  the  false  ribs;  and  extend  backwards  as  far  ns  the  angles 
of  the  ribs,  where  they  are  continued  to  the  vertebral  column  by  a  thin  aponeu- 
rosis. They  arise  from  the  inner  lip  of  the  groove  on  the  lower  border  of  each 
rib,  as  well  as  from  the  corresponding  costal  cartilage,  and  arc  inserted  into  the 
upper  border  of  the  rib  below.  Their  fibres  arc  directed  obliquely  downwards 
and  backward.<%,  decussating  with  the  fibres  of  the  preceding. 

Hdalions.    By  their  external  surface,  with  the  External  intercostals,  and  the 
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intercostal  vessels  and  nervo*.  By  their  internal  surface,  with  the  pleura  costali^ 
Trinnguluria  stenii,  and  l)iaj)hnigin. 

The  Intercostal  mu&cIcB  con^iist  of  mnscolar  and  tendinous  fihre-s  the  latter 
being  longer  and  more  numerous  than  tlie  lurmer ;  hence  these  spaces  present  very 
cousiderablc  strength,  to  wlijch  theLr  crossing  materially  contributes. 

The  In/ra-costales  consist  of*  muscular  and  aponeurotic  iawciculi,  which  vary  in 
number  and  leugtli ;  they  arise  from  tlie  iuuer  surface  of  one  rib,  and  are  iuBerted 
into  the  inner  surface  of  the  first,  second,  or  third  rib  below.  Their  direction 
is  raost  usually  oblique,  like  the  Intemtd  interuustala.  They  are  most  frequent 
between  the  lower  ribd. 

The  Triangularis  JStemi  is  a  thin  plane  of  muscular  and  tendinouB  fibres, 
situated  upon  the  inner  wall  of  the  front  of  the  chest.  It  arises  from  the  lower 
part  of  the  aide  of  the  sternum,  from  the  inner  surface  of  the  ensiform  cartilage, 
and  from  the  atcrual  ends  of  the  costal  cartilages  of  tlie  three  or  four  lower  true 
ribs.  Its  fibres  diverge  upw^irds  and  outwards,  to  be  iu.serted  by  fleshy  digitations 
into  the  lower  border  and  inner  surfaces  of  the  costal  cartilages  of  the  second, 
thinl,  fourth,  and  fifth  ribs.  The  lowest  fibres  of  this  muscle  are  hori/xintd  in 
their  direction,  and  are  continuous  with  those  of  the  Trausvcrsalis ;  those  which 
succeed  arc  oblique,  whilst  the  superior  fibres  are  almost  vertical.  This  muscle 
varies  much  in  itd  attachment,  not  only  iu  dilTcrent  bodiea,  but  on  opposito  sides 
of  the  same  body, 

Rilafions.  In  front,  with  the  Btcmum,  enaiform  cartilage,  the  costal  cartilages, 
the  Internal  intcrco.^tul  muscles,  and  internal  mammary  vessels.  Beiiind.  with 
the  pleura,  pericardium,  and  anterior  mediastinum. 

Tne  Levatore^  C■oat<^rum,  twidve  in  numljer  on  each  side,  are  ."wnall  tendinous 
and  ileahy  bundles,  which  arise  from  the  extremities  of  the  transverse  processes 
of  the  dorsal  vertebni.',  and,  passing  obliquely  downwards  an*!  outwards,  arc  in- 
serted into  the  upper  rough  surfat.e  of  the  rib  below  them,  between  the  tubercle 
and  the  angle.  That  for  the  first  rib  arises  from  the  transverse  process  of  the  last 
cervical  vertebra,  and  that  for  the  last  from  the  elevunth  dorsal.  Tlio  inferior 
Levatores  divide  into  two  fasciculi,  one  of  which  is  inserteil  as  above  described ;  the 
other  fasciculus  puA^i^  down  to  the  second  rib  below  its  origin:  thus,  each  of  the 
lower  ribs  receives  fibres  from  the  transverse  proceaseti  of  two  vertebras, 

AVrtva.    The  muwles  of  this  group  are  supplied  by  the  intercostal  nerves. 

Artiorvt.  Tlie  Intercostals  are  the  chief  agents  in  the  movement  of  the  ribs  in 
ordinary  respiration.  The  External  intercostals  raise  the  ribs,  especudly  their  foro 
part,  and  so  increase  the  capacity  of  tho  chest  from  before  backwards ;  at  the  same 
time  they  evert  their  lower  borders,  and  so  enlarge  tho  thoracic  cavity  trans- 
versely. The  Internal  ihieroi tills,  at  the  side  of  the  thorax,  depress  the  ribs,  and 
invert  their  lower  borders,  and  so  diminish  the  thoracic  cavity;  but  at  the  fore 
part  of  the  chest  these  muscles  assist  the  Kxtcrual  intercostals  in  raising  the  car- 
plages.  Tho  Ltjvatores  Costarum  assist  the  Kxtcrnal  intercostals  in  raising  the 
ribi.  The  TriJingularis sterui  dra^vs  down  the  costal  cartilages;  it  is  therefore  aa 
expiratory  muscle. 

BUPnRAGMATIC  REoioy. 
Diaphragm.    (Fig.  107.) 

The  i?Mip7tr(i/^  (Aio^affu,  to  sqtarcUe  i\co  jKirts),  is  a  thin  musculo-fibrous  sep- 
tum, placed  obliquely  at  the  junction  of  the  upper  with  the  lower  two-thirds  of 
the  trunk,  and  separating  tlio  thorax  from  the  ai>domi.'n,  forming  the  floor  of  the 
fonner  cavity  and  the  roof  of  tho  latter.  It  is  elliptical,  its  longest  diameter  being 
frt^m  fide  to  side,  somewhat  Ian -shape*!,  the  broad  elliptical  portion  being  horizon- 
tal, the  narrow  part,  which  represents  the  handle,  being  vertical,  and  joiual  at  right 
angles  w  ith  the  former.  It  is  from  this  circumstance  that  some  anatomists  describe 
it  as  consisting  of  two  portions,  the  upper  or  greater  muscle  of  the  Diaphragm, 
and  the  lower  or  leaser  muscle.  It  arises  from  the  whole  of  the  iutemid  eircum- 
19 
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ference  of  the  thorax,  being  attached,  in  front,  by  fleshy  fibres  to  the  ensifonn  car- 
tilage ;  on  each  side,  to  the  inner  surface  of  the  cartilages  and  bony  portions  of 
the  six  or  seven  inierior  ribs,  interdigitating  with  tlie  Tranaversalis ;  and  behind, 
to  two  aponeurotic  arches,  named  the  ligumeutum  aru-uatum  ex.tei*uum  and  liga- 
mentuui  arcuatum  internum;  and  to  the  lumbar  vertebrie.  The  fibres  Ironi  these 
sources  vary  in  lengtL;  those  arising  Ironi  the  ensiform  appendix  are  very  short 
and  oeca.sit>nally  aponeurotic;  but  tho^e  from  the  ligamentn  arcuata,  and  more 
especially  those  from  the  ribs  at  the  side  of  iht?  chest,  are  the  ioiigest,  descril* 
well-marked  curves  as  they  ascend,  and  finally  converge,  to  be  inserted  into  the 
circumference  uf  the  central  toiulon.  Between  the  sides  of  the  muscular,  slip 
Irom  the  cnsilbrm  appenduv  and  the  carlihtges  of  the  adjoining  ribs,  the  fibres 

Fig.  107.— The  Diapliragm.     Cnder  SuHaoh. 
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of  the  Diaphragm  are  deficient,  the  interval  being  filled  by  areolar  tissue,  covered 
on  the  thoracic  side  by  the  pleura? ;  on  the  aVtdominal,  by  the  i.veritoneiini.  This 
is,  consequently,  a  weak  point,  and  a  jvortion  of  the  contents  of  the  abdomen 
may  protrude  into  the  chcj^t,  forming  ]>hrenic  or  diaphragmatic  hernia,  or  a 
collection  of  pus  in  the  mediastinum  may  descend  through  it,  so  as  to  point  at  the 
epigastrium. 

The  U^ammiuni  arcMntum  intemum  is  a  tendinous  arch,  thrown  across  the 
upper  part  of  the  Psoas  iimpius  muscle,  on  each  t^ide  of  the  spine.  It  is  connected, 
by  one  end.  to  the  outer  side  of  the  body  of  the  first,  and  occasionally  the  second, 
lumbar  vertebra,  being  continuous  with  the  outer  side  of  the  tendon  of  the  cor- 
responding erus;  and,  by  the  other  end,  to  the  front  of  the  transverse  process  of 
the  second  lumbar  vertebra. 
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The  Ugamfntum  areuatum  externum  is  the  thiclcened  upi>er  margin  of  the 
anterior  lamella  of  the  transversalis  fascia ;  it  arches  across  tlio  upper  part  of  the 
Quadr&tus  lumborum,  l>eing  attachefi.  by  one  extremity,  to  the  front  of  the  trans- 
verse process  of  the  second  lumbar  vertebra;  and,  by  the  other,  to  the  apex  and 
lower  margin  of  the  lost  rib. 

To  the  spine,  the  Diaphragm  is  connected  by  two  crura,  which  are  situated  on 
the  bodice  of  the  lumbar  vertcbrai,  one  on  each  side  of  the  aorta.  The  cnira,  at 
their  origin,  are  tendinous  in  structure;  the  right  cms,  larger  and  longer  than  the 
left,  arising  from  the  anterior  surface  of  the  bodies  and  intervertebral  substanooa 
of  the  secoml,  third,  and  fourth  lumbar  vertebra*;  the  left,  from  the  second  and 
third ;  both  blending  with  the  anterior  common  ligament  of  the  spine.  A  tendi' 
nous  arch  is  thrown  across  the  front  of  the  vertebral  column,  from  the  tendon  of 
one  crus  to  that  of  the  other,  beneath  which  pass  the  aorta,  vena  azygos  major, 
and  thoracic  duct.  The  tendons  terminate  in  two  large  fleshy  bellies,  which,  with 
the  tendinous  portions  above  alluded  to,  are  ca!lc<l  the  rrwra  or  pillars  of  the  ilia- 
phratpn.  The  outer  iaseiculi  uf  the  two  crura  are  directed  upwards  and  outwards 
to  the  central  tendon;  but  the  inner  fasciculi  decussate  in  front  of  the  aorta,  and 
then  diverge,  so  as  to  surround  the  oisophagus  before  ending  in  the  central 
tendon.  The  most  anterior  and  larger  of  these  fasciculi  is  formed  by  the  right 
eras. 

The  Central  or  Cordiform  Teiuhm  of  the  Diaphragm  is  a  thin  tendinous  apo- 
ncuroids,  situated  at  the  centre  of  the  vault  of  this  muscle,  immediately  beneath 
the  pericardium,  with  which  its  eireumfcronec  is  blended.  It  is  shajKxl  somewhat 
like  a  trefuil  leaf,  coasisting  of  three  divisions  or  leaflets,  separated  irora  one 
another  by  slight  indentations.  The  right  leaflet  is  the  largest;  the  middle  one, 
directed  towards  the  ensiform  cartilage,  the  next  in  size;  and  the  left,  the  smallest. 
In  structure,  it  is  composed  of  several  planes  of  fibres,  which  intersect  one  another 
at  various  angles,  and  unite  into  straight  or  curved  bundles,  an  arrangement  which 
ailords  additional  btrength  to  the  tendon. 

The  O/frmngs  connected  with  the  Diaphragm  are  three  large  and  several 
smaller  apertures.  The  former  are  the  aortic,  cesophageal,  and  the  opening  for  the 
vena  cava. 

The  oortic  opening  is  the  lowest  and  the  most  posterior  of  the  three  large  aper- 
tures connected  with  this  muscle.  It  is  situated  in  the  middle  line,  Immediately 
in  front  of  the  bodies  of  the  vertcbrav,  and  is,  therefore,  beJtirul  the  Diaphragm, 
not  in  it  It  is  an  osseo-a]3oneurotic  ajKjrture,  formed  by  a  tendinous  arch  thro\vn 
acroiu  the  front  of  the  bodies  of  the  vertebras,  from  the  crua  on  one  side  to  that 
on  the  other,  and  transmits  ihe  aorta,  vena  azygos  major,  thoracic  duct,  and  occa- 
sionally the  left  sympathetic  nerve. 

The  vtsophageai  off^niny,  elliptical  in  form,  muscular  in  structure,  and  formed 
by  the  two  crura,  is  placed  above,  and,  at  the  same  lime,  anterior  to,  and  a  little  to 
the  left  of,  the  preceding.  It  transmits  the  oesophagus  and  pneumogaatric  nerves. 
The  anterior  margin  of  this  aperture  is  occasionally  tendinous,  being  formed  by 
the  margin  of  the  centnil  tendon. 

The  ojM^ninff  for  the  vena  cava  is  the  highest ;  it  is  quadrilateral  in  form,  ten- 
dinous in  structure,  and  placed  at  the  junction  of  tlie  right  and  middle  leaflets  of 
the  central  tendon,  its  margins  being  bounded  by  four  bundles  of  tendinous  fibres, 
which  meet  at  right  angles. 

The  rt'^ffu  crus  inui^mitK  tlie  Kympathetic  and  the  greater  and  lesser  splanchnic 
nerves  of  the  right  side ;  the  U/C  crus,  the  greater  and  lesser  splanchnic  nerves  of 
the  left  ?ide.  and  tlie  vena  azygoji  minor. 

The  Sf-rons  Miinhran^s  m  relation  with  the  Diaphragm  are  four  in  number; 
three  lining  its  upper  or  thoracic  surface,  one  its  abdominal  The  three  serous 
membranes  on  its  upper  surtqee  are  the  pleura  on  either  side,  and  the  serous  layer 
of  the  pericardiuin,  which  covers  the  middle  portion  of  the  tendinous  centre. 
The  sen)US  membrane  covering  its  under  surface  is  a  portion  of  the  general  peri- 
toneal membrane  of  the  abdominal  cavity. 
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Tho  Diaphragm  is  ai-cbed,  l)eing  cionrex  towanla  tlie  clicst,  and  concave  to  tlie 
abdomen.  The  right  portion  forms  a  complete  arch  from  before  backwards,  being 
accurately  moulded  over  the  couviix  surfaee  of  tho  liver,  aud  having  resting  upon 
it  the  concave  base  of  the  rij^^ht  lung.  The  hjt  portion  is  arched  from  bolbre 
backwards  in  a  similar  ntanner ;  but  tho  arch  is  narrower  in  fi-ont,  being  encroaehod 
upon  by  the  pericardium,  and  lower  than  the  right,  at  its  summit,  by  about  three 
quarters  of  an  inch.  It  supports  tho  base  of  the  left  lung,  and  covers  the  great 
end  of  the  stomach,  the  spleen,  and  left  kidney.  The  central  jxjrtioJi,  whicli  sup- 
ports the  heart,  ia  higher,  in  front  at  the  sternum,  and  behind  at  the  vertebra?, 
than  the  lateral  portions;  but  deeper,  this  is  reversed. 

Tho  height  of  the  Diaphnigni  is  coustfintly  varying  during  respiration,  being 
carried  upwards  or  downwards  from  the  average  level;  its  height  alsb  varies 
according  to  the  degree  of  distension  of  the  stomach  and  intestines,  and  the  siiie 
of  ih^:  liver.  After  a  forced  expiration,  the  right  arch  is  on  a  level,  in  front,  with 
the  fourth  costal  c-art-lage;  al  the  side,  with  the  fifth,  pixlh,  and  pevcnth  riljs;  an<l 
behind,  with  the  eighth  rib :  the  left  arch  l>eing  usually  the  breadth  of  from  one  to 
two  ribs  below  the  level  of  the  right  one.  In  a  forced  inafpiration,  it  dcbccnds 
fi^m  one  to  two  inches ;  its  slope  would  then  be  represented  by  a  line  drawn  from 
the  ensiforni  cartilage  towai-ds  the  tenih  rib. 

jV/Ttv.?.     The  Diaphragm  is  supplied  by  the  phrenic  nerves. 

Actio7i.-i.  The  action  of  the  Uiuphrjigm  mtxlifie-s  considerably  llie  sisce  of  the 
chest,  and  the  position  of  the  thoracic  and  alxlonjinal  viscera.  During  a  forced 
inspiration,  the  cavity  of  the  thorax  is  enlarged  in  the  vertical  direction  from 
two  to  three  inches^  partly  from  tho  ascent  of  the  walls  of  the  cheat,  partly  from 
the  descent  of  the  Diaphragm.  The  chest,  consequently,  encroaches  upon  the 
abdomen;  the  lungs  are  expanded,  and  lowered,  in  relation  with  the  ribs,  nearly 
two  inches;  the  heart  Innng  drawn  do^vn  about  an  inch  and  a  half,  the  descent 
of  the  latter  organ  t;xking  place  indirectly  through  tho  medium  of  its  connec- 
tion with  tho  lungs,  as  well  its  ilireclly  by  means  of  the  central  tendon  to  which 
the  pericardium  is  attached.  The  aUlominal  viscera  arc  also  pushed  down  (the 
liver,  to  the  extent  of  nearly  three  inches),  so  that  these  organs  are  no  lunger 
protected  by  tho  ribs.  During  expiration,  when  the  Diaphragm  it<  passive,  it  is 
pushed  up  by  the  action  of  the  abdominal  muscles ;  tho  cavity  of  tlic  abdomen, 
with  the  organs  containctl  in  it,  encroaches  upon  the  chest  hy  which  the  lunga 
and  heart  are  compressed  upwards,  and  the  vertical  diameter  of  the  thoracic  cavity 
diminished.  The  Diaphragm  is  passive  when  raised  or  lowered  by  the  abdominal 
organs  independently  of  respiration,  in  pnjportion  as  they  are  large  or  small,  full 
or  empty;  hence  the  oppression  felt  in  the  chest  after  a  full  meal,  or  from  flatulent 
distension  of  the  stomach  and  inti\stinos. 

In  all  exjmlsive  acts,  the  Diaphragm  is  called  into  action,  to  give  additional 
power  to  each  expulsive  effort.  Thus,  before  sneezing,  couching,  laughing,  and 
cr^nng,  before  vomiting,  previous  to  the  expulsion  of  the  urine  and  iieces,  or  of 
the  foetus  from  the  womb,  a  deep  inspiration  takes  place.' 


MuSCt.KS  OF  THE  ?ERTN*ErM. 

These  muscles  are  described  with  the  anatomy  of  the  Perineum  (p.  778). 

'  For  a  detailed  description  of  llie  gcDCrul  reUtiuua  uf  the  Diaphragm,  aud  its  action,  refer  to 
Ur.  Sifisox'B  "Mcdicat  AHatomy" 
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XrUSCLES  A>'B  ^AiiCUR  OF  THE  UPPER  EXTREMITY. 

The  masclos  of  the  Upper  Extremity  are  divisible  into  groups,  corresponding 
with  the  difterent  resrions  of  the  limb. 


AnUrinr  Thoracic  Retjion, 
Pectoralis  major. 
Pectoralis  minor. 
Subclavius. 

I^ateral  Tltoracic  Jierfion, 
Serratua  magnus. 

Acromial  BtgUm, 
Deltoid. 

Artierior  Scapuhir  Region, 
Subacapularis. 

Posterior  jScapwiur  Region. 
Supra-spinatos. 
Intni'spinatus. 
Teres  minor. 
Teres  mujor. 

Anterior  Humeral  Region. 
Coraco-bratih  ialis. 
Biceps. 
Brachialis  anticus. 


Radial  Region, 
Supinator  lon^us. 
Extensor  carpi  radialis  longior. 
Extensor  carpi  radialia  brevior. 

PosUrior  Bracfixal  Rcgum, 

1.  Superficial  I^ayer. 

Extensor  communis  digitorum. 
Extensor  minimi  digiti. 
Extensor  carpi  ubiaris. 
Anconeus. 

2.  Deep  Layer. 

Supinator  brevis. 
Extensor  ossia  metatiurjn  pollicia. 
Exteni?or  priini  int.ijrnodii  polliois. 
Extflusor  fift^undi  iutemodii  poUicis. 
Extensor  indicis. 


Muscles  op  thk  Haxi>. 

Radial  RegioJK 
Abductor  poUicis, 

Elexor  ossis  melacarpipollicis(opponens). 
Flexor  brcvirf  pollicia. 
Adductor  pollicia. 

Vbiar  Region. 
Palmaria  brevis. 
Abductor  minimi  digitL 
Flexor  l)rovia  minimi  digiti. 
Flexor  osaia  metacaqji  minimi  digiti. 

Palmar  Region. 
Lumbricalea. 

Tntero^sei  palmares. 
luterossci  dor-ialcs. 


Anterior  Rmchiat  Region. 

1.  Superficial  Layer, 

Pronator  radii  tores. 
Flexor  carpi  radialis, 
Palmaris  longus. 
Flexor  carpi  nlnnri.s. 
Flexor  sublimis  digitorum. 

2.  Deep  Ijiyer. 
Flexor  profundus  digitorum. 
Flexor  longus  p<tl!it'is. 
Pronator  ipnwlratua. 

DiuMxtion  of  Pectoral  Rrgitm  and  Axilla  (fig.  168).  The  arm  beinp  dratra  awny  fnym  tbe 
side  nearly  at  ri^bt  uofrleti  wilb  the  trunk,  aud  rotated  nutwardtt.  a  vorlical  inciflioD  shoaM  be 
mailv  ihmujfh  i\w  intejameDt  iu  the  meiiiun  liiic  of  iHf  chi'st,  from  tlic  upper  to  the  lower  part 
of  the  ^t-Orimra  ;  a  secon<!  iiieinion  shonlil  be  carrieil  aTuHj;  the  lower  Imnler  of  the  Pectoral  mus- 
cle.  fn">m  the  ensiform  cartilage  to  the  ooter  aide  of  the  axilla  ;  a  third,  from  the  uternnrn  alnof^ 
the  rlaricle,  as  far  aa  ils  ccatre;  and  a  fourth,  from  tbe  midiUe  of  the  clavicle  obUtiaely  down. 
ward5.  aloDff  the  interspace  between  the  Pectoral  and  DcUoid  miif<clcs.  as  low  ob  the  fold  of  the 
arm-pit.  'I*he  flap  of  iatejfament  mny  then  be  dissected  off  in  the  direetion  indicated  in  the 
fipirc,  bnt  not  eiitirelj  removed,  us  it  (■huvild  be  replaced  on  completinc  the  dissection.  If  a 
transTenie  incinion  i«  now  made  from  the  lower  end  of  the  sternum  to  the  side  of  the  chest,  as 
far  as  the  posterior  fold  of  the  nrm-pit,  and  the  interment  reflected  outwards,  the  ojcillar}*  space 
will  be  more  completely  c:iposcd. 
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Fig.  168.— DtewctioD  of  Upper  Extremity. 


3  DisMcetian  fff 

SHOULDER  &  ARM 


Fasci-b  op  the  Thorax 

The  superficial  fascia  of  the  tlioracic  region  is  a  loose  ccUulo-fibrous  layer,  con- 
tinuous with  the  superficial  fascia  of  the  neck  aTid  upper  exlreniity  alx)ve,  and 
of  the  abdomen  below.     Opposite  the  mamma,  it  subdivides  into  two  layers,  one 

of  which  passes  in  front,  the  other 
behind  this  gland;  and  from  both 
of  these  layers  numerous  septa  pass 
into  its  substance,  supporting  its 
various  lol>ert;  from  llie  anterior 
layer,  fibrous  processes  pass  for- 
ward to  the  integument  and  nipple, 
inclosing  in  their  areola*  masses  of 
fat.  These  processes  were  called, 
by  Sir  A.  Cooper,  the  ligamenta 
sffSfjetisoria,  from  the  support  they 
aftbrd  to  the  gland  in  this  situation. 
On  remo%'iug  the  superficial  fa«;ia, 
the  <kep  fascia  of  the  thoracic  region 
is  exposed ;  it  is  a  thin  aponeurotic 
lamina,  covering  the  surface  of  the 
great  Pectoral  muscle,  and  sending 
numerous  prolongations  between 
its  fasciculi.  It  is  attaclied,  in  ihe 
middle  line,  to  the  front  of  the 
sternum,  and,  above,  to  tlie  clavi- 
cle ;  it  is  very  thin  over  the  upper 
part  of  the  muscle,  somewhat  thicker 
iQ  the  inter\'al  between  the  Pecto- 
ralis  major  and  Latissimus  dorsi, 
where  it  closes  in  the  ajtillarj*  space, 
and  divides  at  the  margin  of  the 
latter  muscle  into  two  layers,  one 
of  which  passes  i»  front,  and  the 
other  behind  it;  the-se  proceed  as 
far  as  the  spinous  processes  of  the  dorsal  vertebra!,  to  which  they  are  attached. 
At  the  lower  part  of  the  thoracic  region,  this  fascia  is  well  developed,  and  is  con- 
tinuous with  the  lihrous  sheath  of  the  Recti  muscles. 
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Anterior  Thoracic  Region. 


Fectoralis  Miyor. 


Subclavius. 


Pectoraiis  Minor. 


The  Pectoraiis  Major  (fig.  169)  is  a  broad,  thick,  triangular  muscle,  situated  at 
the  upper  and  fore  part  of  the  chest,  in  front  of  the  axilla.  It  arises  from  the 
sternal  half  of  the  clavicle,  its  anterior  surface,  and  from  one  half  the  breadth  of 
the  front  of  the  sternura,  as  low  down  as  the  attachment  of  the  cartilage  of  the 
sixth  or  seventh  rib;  its  origin  consisting  of  aponeurotic  fibres,  which  intersect 
those  of  the  opixjsite  muscle.  It  also  arises  from  the  cartilages  of  all  the  true 
ribs,  and  from  the  aponeurosis  of  the  External  oblique  muscle  of  the  abdomen. 
The  fibres  from  this  extensive  origin  converge  towanls  its  insertion,  giving  to  the 
muscle  a  radiuted  appearance.  Those  fibres  which  arise  from  the  clavicle  pass 
obliquely  downwards  and  outwards,  and  are  usually  separated  from  the  rest  by  a  cel- 
lular interval;  those  from  the  lower  partof  the  sternum  and  the  cartilagesof  the  lower 
true  rib:J  pass  upwards  and  outwards,  whilst  the  middle  fibres  ]i.iss  horizontallv. 
Aa  these  throe  sets  of  fibres  converge,  they  are  so  disposed  that  the  upper  overlap 
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tlie  middle,  nnd  the  middle  the  lower  iiortUiu,  the  fibres  of  tlie  lower  portion  being 
folded  backwards  upon  themselves;  so  that  those  fibres  which  are  lowest  in  front, 
rbecome  highest  at  their  point  of  insertion.  They  all  terminate  in  a  flat  tendon, 
rmbont  two  inches  broad,  which  is  inserted  into  the  anterior  bicipital  rid^e  of  the 
humerus.  This  tendon  consists  of  two  lamina;,  placed  one  in  front  of  the  other, 
and  usually  blended  tf>gether  below.  The  antenor,  the  thicker,  receives  the  cla- 
vicular and  upper  half  of  the  sternal  portion  of  the  lausclcs;  the  posterior  lamina 

Tig.  HSd.—Maaclan  of  the  Cliest  atiJ  Front  of  tlie  Ann.     SuperSclftl  View. 
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eiving  the  attachment  of  the  lower  half  of  the  Btcmal  portion.  From  this 
•arrangement  it  results,  that  the  fibres  of  the  upper  and  middle  portions  of  the 
mn^clc  are  inserted  into  the  lower  part  of  the  bicipital  ridge ;  those  of  the  lower 
portion,  into  the  tipper  part.  The  tendon,  at  it*^  insertion,  is  connected  vith  (hat 
of  the  Deltoid;  it  sends  up  an  expansion  over  the  bicipital  groove  to  the  head  of 
the  humerus,  another  backwards,  which  lines  the  groove,  and  a  third  to  the  fascia 
of  the  arm. 
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lidatioTis.  By  its  anterior  surface^  willi  tlie  Platysma,  the  mammary  glaml,  tlio 
superficial  fascia,  and  integumeut.  By  its  poskrior  surface:  ils  Uioracic  jjuriion, 
with  the  sternum,  the  ribs  and  costjil  cartilages,  iho  Subclaviua,  Pectoralis  minor, 
Serratua  magnus,  and  tlie  Intercostal?;  its  axillary  potlion  forms  the  anterior 
wall  of  the  axillary  sjiace,  and  covers  the  axillary  vcdscla  and  nerves.  Ils  vppo" 
border  lies  parallel  with  the  Deltoid,  from  which  it  is  separated  by  the  cephalic 
vein  and  descending  branch  of  the  thoracict>-acromialis  artery.  Its  louxr  border 
forms  the  anterior  margin  of  the  axilla,  being  at  first  separated  from  the  Latissimns 
dor^^i  by  a  eonsi<lcrablG  interval ;  but  both  muscles  gradually  converge  towards  the 
outer  part  of  thui  space. 

Fcruliarififx.  In  mu3(HlBr  Biihjocts,  the  sternal  origins  of  tho  two  Pcftoral  maeclcfl  are 
scparaivd  onlv  l>;  a  duitow  iotoi  vul ;  Init  thU  interval  is  ifDlargctl  wbcrc  these  muscles  are  ill- 
developfd.  Very  rarely,  the  whole  of  the  sternal  portion  U  deficient.  Occasionally,  one  or  two 
addilbnul  muscular  Blips  arise  from  (he  aponeurosia  of  the  Kxtemal  oblique,  aod  become  onitoj 
to  the  lower  miir^nn  of  the  Pt'cUmilitt  majur.  A  i-lemler  iDU)>ealur  vlip  Ik  nccat-innallv  fouDtl 
lying  parallel  with  the  outer  murKin  of  the  stomnm,  overlappioar  the  oripin  of  the  Pectoral 
mnscle.  It  is  nitiiched,  by  one  end.  to  the  upper  part  of  ibe  siernnm,  iieiir  the  origin  of  the 
8tt>mo*masi4nil;  atid,  by  Ine  rther,  to  the  nnterior  trull  of  the  bheatli  of  tho  Rectus  ubdominia. 
It  bua  received  the  nama  "llectua  stemalifl." 

DiitMrtion.  The  Pectoralis  mnjor  phouW  now  he  <!etached  by  dividing  the  muscle  along  its 
atlachmeat  to  the  i;luvicle.  and  by  mukinf;  a  vertical  incision  thn>u);h  its  eubsiunce  a  little  e\terntl 
to  ilK  line  of  atlnrbment  lo  the  stiTUinii  and  costal  earl ilages.  Thi'  mnticleshoulil  then  lie  reflected 
nnlwanls.  and  its  tendon  carefully  examined.  The  PectrraU?!  minor  is  now  exposed,  and  immc- 
diulely  above  it.  in  I  be  intwval  betwutn  its  upper  border  and  the  clavicle,  is  u  strong  fascia,  the 
costo-coracoid  niembnuie. 

The  costo-rora^oid  membrane  protects  the  axillary  vessels  and  nerves,  and  i3 
very  thick  and  tlunso  externally',  where  it  is  attached  to  the  coracoid  process,  and 
is  continuous  with  the  fascia  of  the  arm;  more  internallj%  it  is  connected  with  the 
lower  bonier  of  the  clavicle,  as  far  as  tho  inner  extremity  of  the  first  rih  :  traoeti 
downwards,  it  jiaases  behind  the  Pectoralis  minor,  surrounding  iti  a  more  or  le^ 
complete  sheatli,  the  axillary  vessels  and  nerves ;  and  above,  it  sends  a  prolongation 
behind  tho  Subclaviu3»  which  is  attAc}io<l  to  the  lower  border  of  the  clavicle,  and 
so  incloses  the  muscle  in  a  kind  of  Bheath.  Tlie  costo-coracoid  membrane  is 
pierced  by  the  cephalic  vein,  the  acromial -thoracic  artery  and  vein,  su|)crior 
thoracic  artery,  and  anterior  tli(H':tcic  nerve. 

Tho  J*cclorah's  minor  (fig.  170)  is  a  thin,  flat,  trianjndar  muscle,  situate<l  at 
the  upper  part  of  the  thorax,  lienejith  the  Pectoralis  major.  It  arises,  by  three 
tendinous  digitations,  from  the  up|)er  margin  and  outer  surface  of  the  third,  fourth, 
and  fifth  ribs,  near  their  cartilagi'j*,  and  from  the  aponeurosis  covering  the  Inter- 
costal muscles :  the  fibres  pass  upwards  and  outwards,  and  converge  to  form  a  flat 
ttnidon,  which  is  inserted  into  the  anterior  border  of  the  coracoid  process  of  the 
scapula. 

Relations.  By  its  ariterior  surface,  with  the  Pectoralis  major,  and  the  superior 
thoracic  vessels  and  nerves.  By  its  j»)s(erior  aur/'wc,  with  tho  ribs,  Intercostal 
muscles,  Sernitus  maguus,  the  axillary  space,  and  the  axillary  vessels  and  nerves, 
It:i  U[)per  border  is  ecparatetl  from  tho  clavicle  by  a  triangular  interval,  broad 
internally,  narrow  externally,  bounded  in  front  by  the  costo-coracoid  membrane^ 
and  internally  by  the  rib*.    In  tbis  space  are  seen  the  axillary  vessels  and  nerves. 

llie  costo-conicoid  membrane  should  now  be  removed,  when  the  SubcbviuB  muscle  will  be  sci'n. 

The  Siihclavius  (fig.  170)  ia  a  long,  thin,  spindle-shaped  muscle,  placed  in  tho 
interval  between  the  clavittle  and  the  flirst  rib.     It  arises  by  a  short,  thick  tendon,  ' 
from  the  cartilage  of  the  first  rib,  in  front  of  the  rhomboid  ligament;  the  fleshy 
fibres  proceed  obli"  niely  outwards  to  be  inserted  into  a  deep  groove  on  tho  under 
surliice  of  tho  iiiidiUe  third  of  tho  clavicle. 

lielations.  By  its  vjfper  surface,  with  tho  clavicle.  By  its  unfier  surface,  it  fa 
separated  from  the  first  rib  by  the  axillary  vessels  and  nerves.    Its  anterior 
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surface  is  separated  from  the  Pectornlis  major  by  a  Ptrong  aponeurosis,  vhich, 
with,  the  clavicle,  furuia  uu  usteo-iibruua  bbeatU  tu  wlticU  tbe  luiu^cle  is  iuelosml. 

If  the  costal  atuichmcDt  of  tbo  Poctoralis  minor  la  divided  across,  aail  the  tnuHcle  n'llccled 
otttwardf,  the  ajcillory  vessels  and  nerves  are  brought  fully  iotu  vicv,  aod  should  be  examiued. 

N^srves.  The  Pectoral  muscks  lire  Hupi>lied  by  the  anterior  thoracic  iiL-nes; 
the  Subclavius,  by  a  filament  Irom  the  curd  formed  by  tbe  uuion  of  the  fiitli  and 
sixth  cervical  nerves. 

Actions.  IS  the  arm  has  becu  raised  by  the  Deltoid,  the  Pectoralia  major  will, 
conjointly  with  the  l.utis.simu8dorsi  and  Teres  major,  depress  it  to  the  side  of  the 
chest;  and,  if  acting  singly,  it  will  draw  tbe  artu  across  the  &oat  of  the  chesL 

Fig.  no.— ^MoMles  of  Uie  Cfawt  and  Front  of  thtt  Arm,  with  tU«  boandaries 

of  Ihu  Axilla. 
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The  Pectoralia  minor  depresses  the  point  of  the  shoulder,  drawing  the  pcaptila 
downwards  and  inwards  to  the  thorax.  Tlie  Subclaviua  depre^'^ea  the  shoulder, 
drawing  the  clavicle  downwards  and  forwards.  When  the  arms  are  fixefl,  all  three 
musclea  act  upon  the  ribs,  drawing  them  upwards  and  expanding  the  chest,  thus 
becominj^  very  important  agents  in  forced  iuspiration.  Asthmatic  patients  ahvars 
Assiune  this  attitucie,  fixing  the  shoulders,  so  that  all  these  muscles  may  be  brought 
into  action  to  assist  in  dilating  the  cavity  of  the  chc^t. 
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Lateraj.  Thoractc  Keqion. 

Serratus  Magnus. 

The  Strratits  ifapiw  \a  a  liroad,  thin,  and  irregularly  quadrilateral  muscle, 
situated  at  the  upper  part  and  side  of  the  chest.  It  arisea  hy  nine  fleshy  digita- 
tions  from  the  outer  surface  uud  upper  Iwrder  of  the  eiglit  upper  ribs  (the  second 
rib  having  two),  and  from  the  upoacurosia  covering  the  upper  intercostal  spaces, 
and  is  inserted  into  the  whole  length  of  the  inner  margin  of  tlie  posterior  border 
of  the  sc.ipulft.  Tliis  muscle  has  been  divided  into  three  portions,  a  superior, 
middle,  and  inferior,  on  account  of  the  diftcronce  in  the  direction,  and  in  the  ex- 
tent of  attachment  of  each  part.  The  upper  portion,  separated  from  the  rest  by  a 
cellular  interval,  is  a  narrow,  but  thick  fadciculua,  which  arises  by  two  digititions 
from  the  first  and  second  ribs,  .ind  from  the  aponeurotic  arch  between  them ;  its 
fibres  proceed  upwardti,  outwards  and  backivards,  to  he  insertctl  into  tlic  triangular 
emot^th  surface  on  the  inner  side  of  the  superior  angle  of  tlie  scapula.  The  middle 
portion  of  the  muscle  arises  by  throe  digitations  from  the  second,  third  and  fourth 
ribs,  and  forms  a  thin  and  broad  muscular  laver,  which  proceeds  horizontally  back- 
wards, to  be  inserted  into  the  posterior  border  of  the  scapula,  between  the  superior 
and  inferior  angUw.  The  lower  portion  ari.se8  from  the  fifth,  sixth,  i^^venth  and 
eighth  ribs,  by  four  digitutions,  in  tlie  intervals  between  which  are  receive<l  cor* 
responding  processes  of  the  External  oblique;  the  fibres  pass  upwards,  outwards, 
antl  l>iickwar(ls,  to  be  inserted  into  the  inner  surface  of  tne  inferior  angle  of  the 
scapula,  by  an  attachment  partly  muscular,  partly  tendinou.s. 

Jiclafions.  This  muscle  is  covered,  in  front,  by  the  Pectoral  muscles ;  behind, 
by  the  Subscapularis ;  above,  by  the  axillary  vessels  and  nerves.  Its  deep  surface 
rests  upon  the  ribs  and  Intercostal  muscles. 

Nerves.     The  Serratus  magnus  is  supplied  by  the  posterior  thoracic  nerve. 

Actions.  The  Serratus  magnus  is  the  most  important  external  inspiratory 
mtiscle.  WIjuu  the  shoulders  are  fixed,  it  elevates  the  ribs,  and  go  dilates  the 
cavity  of  tlic  chest,  assisting  the  Pectoral  and  Subclavius  mustOes.  This  muscle, 
eepecially  its  middle  and  lower  segmeutSy  draws  the  base  and  inferior  angle  of  the 
scapula  forwards,  and  so  raises  the  point  of  the  shoulder  by  causing  a  rotation  of 
the  bone  on  the  side  of  the  chest;  assisting  the  Trapezius  muscle  iu  supporting 
weights  upon  the  shoulder,  the  thorax  being  at  the  same  time  fixed  by  preventing 
the  escape  of  the  included*  air. 

Di'vierh'on.  Aflor  corapli'tini?  the  dipwclion  of  the  nxillu,  if  Iho  musclea  of  the  back  haxe 
beea  disRecle-d.  ilic  u]i|H>r  cvtrviuily  shuuld  be  W|niratctl  frtim  the  trunk.  Suw  through  tbe 
clavicle  at  its  centre,  and  then  cut  il'irnugli  the  muscles  wlucli  counect  th<^  fcapula  uoO  arm  with 
lh(!  trunk,  viz.,  thu  Fpcloralin  minor  iii  rnml.  .Si'rmtua  ium^ciuh  at  l1t<'  Hide,  aud.  bfhiod.  tlic 
Levator  nnpiili  scupuliu,  tho  Khoinliuidci.  Trapf^Eius,  unil  Laiif^inimuB  dorsi.  These  couscles  s-hnuld 
be  cleaned  and  traced  to  their  respecdvi?  insertiona.  Aq  incision  i^liuiild  then  be  made  through 
the  iategumcnt.  commeDcing  ut  the  outer  third  of  the  clavicle,  and  exteudiDg  alone:  the  marfrta 
of  this  bone,  the  nfminion  prot'csi*.  and  sjiiiie  of  the  scapula ;  the  intofrnnienl  should  be  dissected 
from  above  downwarda  uud  outwards,  when  the  foacia  covering  the  l>cltoid  is  exposed. 

The  superficial  fasda  of  the  upper  extremity  is  a  thin  cell ulo- fibrous  lamina, 
cont^Lining  between  its  layers  the  superfieijU  veins  and  lympliatics,  and  the  cuta- 
neous nerves.  It  is  most  distingt  in  front  of  the  elbow,  and  contains  between 
its  laminai  in  this  situation  the  large  su|>erficial  cutaneous  veins  and  nerves;  in 
the  hand  it  is  hardly  demonstrable,  the  integument  being  closely  adherent  to  the 
deep  fajjeia  by  dense  fibrous  bantis.  Small  subcutaneous  bursa;  are  found  in  this 
fascia,  over  the  acromion,  the  olecranon,  and  the  knuckles.  The  deep  lascia  of 
the  upper  extremity  comprises  the  a|wncurosis  of  the  shoulder,  arm,  and  fore- 
arm, (he  anterior  and  posterior  annuhtr  ligaments  of  the  carpus,  and  the  palmar 
fascia.  These  will  be  considered  in  the  description  of  the  muscles  of  these  several 
regions. 
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ACBOHtAL  ReGIOK. 
Deltoid, 

The  deep  fascia  covering  the  Deltoid  (deltoid  aponeurosis)  is  a  thick  and  strong 
iibroua  layer,  which  covers  the  outer  surface  of  the  muscle,  and  senrls  down  nume- 
rous prolongations  between  its  liisciculi ;  it  is  continuous,  internally,  with  the 
ihfloia  covering  the  great  Pectoral  muscle;  behind,  with  that  covering  the  Infra- 
Bpinatus  and  back  of  the  arm;  above,  it  is  attached  to  the  clavicle,  the  acromion, 
and  spine  of  the  scapula. 

The  DeUoid  is  a  large,  thick,  triangular  muscle,  which  forms  the  convexity  of 
the  shoulder,  and  has  received  its  name  from  its  resemblance  to  the  Greek  letter  a 
reversed.  It  surroimda  the  shoulder-joint  in  the  greater  part  of  its  extent^ 
covering  it  on  its  outer  side,  and  in  front  and  behind.  It  arises  from  the  outer 
third  of  the  anterior  border  and  upper  surface  of  the  clavick":;  from  the  outer 
margin  and  upper  surface  of  the  acromion  j)rocess;  and  from  the  whole  length  of 
the  lower  border  of  the  spine  of  tlie  scapula.  From  this  extensive  origin,  the 
fibres  converge  towards  their  insertion,  the  midJlo  passing  vertically,  the  anterior 
obliquely  backwards,  the  posterior  obliquely  forwanls;  they  unito'to  form  a  thick 
tendon,  which  is  inserted  into  a  rough  prominence  on  the  iiiidtile  of  the  outer  side 
of  the  shaft  of  the  humerus.  This  muscle  is  remarkably  coarse  in  texture,  and 
intersected  by  three  or  four  tendinous  lamina);  these  are  attached,  at  intervals,  to 
the  clavicle  and  acromion,  extend  into  the  substance  of  the  muscle,  and  ^vc  origin 
to  a  number  of  fleshy  fibres.  The  largest  of  these  lamina)  extends  from  the 
summit  of  the  acromion. 

JisUttioTit.  By  its  superficial  surface,  with  the  Platysma,  supra-aeromial  nerves, 
the  superficial  lascia,  and  Integumeut.  Its  drep  surface  is  separated  from  the 
head  of  the  humerus  by  a  large  sacculated  synovial  bursa,  and  covers  the  coracoid 
process,  coraco- acromial  ligament,  Pectoralis  minor,  Coraco-brachialis,  both  heads 
of  the  Biceps,  tendou  of  the  Pectoralis  major,  Teres  minor,  scapular  and  external 
heads  of  the  Triceps,  the  circumflex  v&isels  and  nerve,  and  the  humerus.  Its 
anterior  lorder  U  separated  from  the  Pectoralis  major  by  a  cellular  interspace, 
which  lodges  the  cephalic  vein  and  descending  branch  of  the  acromial -thoracic 
artery.     Its  f)Osterior  bonier  rests  on  the  Infraspinatus  and  Triceps  muscles. 

Ntrves,    The  Deltoid  is  supplied  by  the  circumilcx  nerve. 

AciioTis,  The  Deltoid  raises  the  arm  directly  from  the  side,  so  as  to  bring  it  at 
rigbt  angles  with  the  trunk.  Its  anterior  fibres,  assisted  by  the  Pectoralis  major, 
draw  the  arm  forwards ;  and  its  posterior  fibres,  aided  by  the  Teres  major  and 
Latissimus  dorsi,  draw  it  backwards. 

Dtaii'^cfion.  Divide  the  DcUotcl  acroiis.  near  it«  appcr  part,  by  nn  incUion  carried  along  the 
marpn  of  the  ckvii-le.  the  ttcromion  process,  and  Rpine  oftne  stupnla.  nud  retted  it  downwards; 
the  buroii  will  he  seen  on  ii.«  un<ler  Rtirface.  a*  well  as  the  circamdex  vessels  and  nerves.  TUe 
inBertioD  of  the  muscle  should  be  careruUj  examined. 

A>'TKBioK  Scapular  Region. 
Subscapularis. 

The  stthscapniar  aponetirosijt  is  a  thin  membrane,  attached  to  the  entire  circum- 
ference of  the  subscapular  fossa,  and  affording  attachment  by  lU  inner  surface  to 
6ome  of  the  fibres  of  the  Subscapularis  muscle :  when  this  is  removed,  the  latter 
is  exposed. 

The  Subscapularis  is  a  largo  triangular  muscle,  which  fills  up  the  subscapular 
IbaBa,  arising  from  its  internal  two-thirds,  with  the  exception  of  a  narrow  margin 
along  the  posterior  border,  and  the  inner  side  of  the  superior  and  inferior  angles, 
which  afford  attachment  to  the  Serratus  magnu.s.  Some  fibres  arise  from  tendinous 
hmiiue,  which  intersect  the  muscle,  and  are  attached  to  ridges  on  the  bune;  and 
others  from  an  aponeurosis^  which  separates  the  muscle  from  the  Tores  major  and 
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tbe  long  head  of  tbe  Triceiw.  The  dbres  pass  outwartls,  and,  gradually  converging, 
terraiDutc  in  a  tendon,  wliich  is  inserted  into  the  lesser  tuberosity  of  the  humerus. 
Those  fibres  which  arise  from  the  axillary  border  of  the  scapula  are  inserted  into 
the  neck  of  tbe  humerus  to  the  extent  of  an  inch  below  the  tuberosity.  Tlie  tendon 
of  the  muscle  is  in  close  contact  with  the  cajwular  ligament  of  the  shoulder-joint, 
and  glides  over  a  large  bursa,  which  separates  it  IJom  the  base  of  the  coracoid 
process.  This  bursa  communicates  with  the  cavity  of  the  joint  by  an  aperture  in 
the  cipfluhir  ligament 

Mtlatiotii.  By  its  unterwr  surface ,  with  the  Serratua  magnus.  Coraco-brachialis, 
and  Biceps,  and  the  axilhir}'  vc-sscls  aud  nerves.  By  its  jiosterior  aurfarj;  with 
the  scaimla,  the  subscapular  vesacla  and  nerves,  and  the  capsular  ligament  of  the 
shoulder-joint.  Its  hiecr  border  is  contiguous  with  the  Teres  major  and  Latissi- 
mus  dorsi. 

Nfrvei.    It  is  supplied  by  the  subscapular  nerves, 

Af^tioTix.  The  Subscapularis  rotates  the  head  of  the  humerus  inwanTs;  when 
the  arm  is  raised,  it  draws  the  humerus  downwards.  It  is  a  powerful  defence  to 
the  front  of  the  shoulder-joint,  preventing  displacemeut  of  the  head  of  the  bone 
forwards. 


Posterior  Scapular  Reoiojt. 


Supra-spinatus. 
lufra-spiuatus. 


Teres  Minor. 
Tores  Major. 


Dissedion.  To  oxposc  those  mnecles,  and  to  exanioe  their  mode  of  in»pr1ion  into  <hc  bnm&- 
ms,  (lutach  the  Deltoid  and  TmiicziuB  from  their  attachioent  to  th<^  spine  of  the  scapula  aod  ticxo~ 
mioa  process.  Remuve  the  clavicle  I>jr  dividing  the  lipiiments  conaeclinpit  vriih  the  uurucoid 
process,  and  sepiiniic  it  ut  its  articuiaiion  with  the  scapiihi :  diviili;  the  ncrotniiin  prociJw  near  its 
root  with  »  iiiiw,  and,  the  fratrmeals  bciiiy:  removed,  the  tentlonB  of  the  posterior  Sca[mlnr  too*- 
cles  will  be  fully  cxponed,  and  can  be  examiaed,  A  block  should  be  placed  beneath  tbe  Ehoulder- 
Joint,  BO  as  to  make  tbo  muscles  tense. 

The  anpraspinous  aponeurtysis  is  a  thick  and  dense  membranous  layer,  which 
completes  the  osteo-fibrous  cuso  in  which  tho  Supra-spinatus  muscla  is  contained; 
affording  attachment,  by  its  innt*r  surface,  to  snme  of  the  fibres  of  tliis  muscle. 
It  is  thick  internally,  but  ihiuner  externally  under  the  coraco-acromial  ligament. 
When  this  fascia  is  removed,  tho  Supra-spinatus  muscle  is  exposed. 

The  Supra-spinatus  mu.wle  occupies  the  whole  of  tho  supra-spinous  fossa,  arising 
from  itii  internal  two  thirds*,  and  from  a  strong  fascia  which  covers  its  surface. 
The  muscular  fibres  converge  to  a  tendon,  which  passes  across  the  capsular  liga- 
ment of  the  shoulder-joint,  to  which  it  is  intimately  adherent^  an<l  is  inserted  into 
tho  highest  of  the  three  facets  on  tbe  great  tuberosity  of  the  humerus. 

Helalioyis.  By  its  itpper  surface,  with  tho  Trapezius,  the  clavicle,  the  acromion, 
tho  coraco-acromial  ligament,  and  the  Deltoid.  By  its  under  surface,  with  tho 
scapuhi,  the  supra- scapular  vessels  and  norvc,  and  upper  part  of  the  shoulder- 
joint 

The  infra-epiiious  aponeurosis  is  a  dense  fibrous  membrane,  covering  in  the 
Infra-spinatus  muscle,  and  attaclicfl  to  the  circumference  of  the  infra-spinous  fossa; 
it  afibnls  attacliment,  by  its  inner  suriacc,  to  some  fibres  of  this  muselo,  is  con- 
tinuous externally  with  the  fascia  of  tho  arm,  and  gives  off  fh>m  its  under  surface 
intermuscular  septa,  which  separate  tho  Infra-spinatus  fi*om  the  Teres  minor,  and 
the  latter  from  the  Teres  major. 

The  Infra-spmatMa  is  a  thick  triangular  muscle,  which  occupies  the  chief  part 
of  the  infra-spinoua  fossa,  arising  by  lieshv  fibres,  from  its  int«;mal  two-thirds ; 
and  by  tendinous  fibres,  from  the  ridges  on  its  surface :  it  also  arises  firom  a  strong 
fascia  which  covers  it  externally,  anaseparates  it  from  the  Teres  major  and  Teres 
minor.  Tho  fibres  converge  to  a  tendon,  which  glides  over  tho  concave  borderof 
the  spine  of  tbe  st\i[)ula,  and,  passing  acn^ss  tho  capsular  ligament  of  the  shoulder- 
joint,  is  inserted  into  the  middle  facet  on  tho  great  tuberosity  of  tho  humerus 
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Th©  tendon  of  this  mascle  13  oocflsionally  separated  from  the  spine  of  the  scapula 
by  a  synovial  bnrsa,  wLicb  communiciites  with  the  aynovial  membrane  of  the 
anoulder-joint. 

liehtions.  By  its  posterior  surfafe,  with  the  Deltoid,  the  TrnpesiiuB,  Latissimus 
dorsi,  and  the  integument.  .  By  its  anterior  stir/air^  with  the  scapula^  frotn  which 
it  ia  separated  hy  the  superior  and  dorsalis  scapulaj  vessels,  and  with  the  capsular 
ligament  of  the  shonlder-joint.  Its  lotver  border  is  in  contact  with  the  Teres  minor, 
and  occasionally  united  witli  it,  and  with  the  Tures  major. 

The  T'yGs  Minor  is  a  narrow  elongated  muscle,  which  lies  along  the  inferior 
[  border  of  the  scapula.  It  arises  from  the  dorsal  surface  of  the  axillary  border  of 
l^e  sc-apula  for  the  upper  two-thirds  of  its  extent,  and  from  two  aponeurolio 
tlnminffy  one  of  which  separates  this  muscle  from  the  Infra-spiuatus,  the  other  from 

f\%>  171.— Mnsoles  on  the  Donum  of  the  ScapuU  and  ibe  Tricvpa. 
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the  Teres  major;  its  fibres  pass  obliquely  upwards  and  outwards,  and  terminate 

in  a  ttindon,  which  is  in.sertod   into  the  lowest  of  the  tliroe  facets  on  the  great 

tulierosity  of  the  humerus,  and,  by  fleshy  fibres,  into  the  humerus  immediately 

.  below  it.     The  tendon  of  this  muscle  passes  across  the  capsular  ligament  of  the 

fBhunldor-joiut. 

Rehlions.  By  its  posterior  surface,  with  the  Deltoid,  Latissimus  dorsi.  and  in. 
.t^umcnt.  By  Us  anterior  surface,  with  the  scapula,  the  dur.sal  branch  of  the 
kBODBcapular  artery,  the  long  head  of  the  Triceps,  and  the  shoulder-joint.  By  its 
\npptr  border  with  the  Infra-spinatus,  By  its  htifer  bordftr,  with  the  Teres  major, 
'from  which  it  is  separated  anteriorly  by  the  long  head  of  the  Triceps, 

The  Terts  Major  isi  a  brond  imil  somewhat  fhtttoned  muscle,  which  arises  from 
the  dorsal  aspect  of  the  inferior  angle  of  the  scapula,  and  from  the  fibrous  scjita 
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interposed  between  it  and  the  Teres  minor  and  Infra-spinatus;  the  fibre?*  are 
directed  upwards  and  outwanls,  and  tenuinate  in  a  flat  tendon,  aliout  two  inches 
in  length,  which  is  inserted  into  the  posterior  bicipital  ridge  of  tlie  Immerus.  Tho 
tendon  of  this  mu«i!c,  at  its  insertion  into  tho  humerus,  lie?  behind  that  of  the 
Latifisimus  dorsi,  from  which  it  is  separated  by  a  synovial  bursa. 

Relations.  By  its  posterior  surface,  with  the  integument,  from  which  it  is 
separated,  internally,  by  the  Latissimus  dorsi ;  and  externally,  by  the  long  head  of 
the  Triceps.  By  its  anterior  surfare,  with  tho  Subscapularis,  Latissimua  dorsi, 
Cloraco- brachial  is,  short  head  of  the  Biceps,  the  axillary  vessels,  and  brachial 
plexus  of  nerves.  Its  upptr  border  is  at  first  in  relation  with  the  Teres  minor, 
from  which  it  is  afterwanis  separated  by  the  long  head  of  the  Triceps.  Its 
Inwr  border  forms,  in  conjunction  with  the  Latissimus  dorsi,  part  of  the  posterior 
licmadary  of  the  axilla. 

Nerves.  Tho  Sugra-spinati  and  Infra-spinati  muscles  are  supplied  by  the  supra- 
scapular nerve ;  the  Teres  minor,  by  the  circum6ex ;  and  the  Teres  major,  by  the 
subscapular. 

Actions.  The  Snpra-spinatus  assists  the  Bchoid  in  raising  the  arm  from  the 
side;  its  miction  must,  however,  be  very  feeble,  from  the  very  disadvantageous 
manner  in  which  the  force  is  applied.  The  Infra-spinatus  and  Teres  minor  rotate 
the  head  of  (he  humerus  outwards ;  when  the  arm  is  raised,  they  assist  in  retaining 
it  in  that  position,  and  carr3'ing  it  backwards.  One  of  the  most  important  uses 
of  these  three  muscles  is  the  gre.it  protection  they  aObrd  to  the  shoulder-joint,  the 
Supra-.spinatus  sup]>orting  it  above,  and  prevcntins  di.splacement  of  the  head  of 
the  humerus  upwards,  whilst  tho  Infraspinatus  and  Teres  minor  protect  it  behind, 
and  prevent  dislocation  backwards.  The  Teres  major  assists  the  Latissimus  dorsi 
in  drawing  the  humerus  downwards  and  backwards  when  previou.sIy  raised,  and 
rotating  it  inwards;  when  the  arm  is  fixed,  it  may  assist  the  Pectoral  and  Latis^ 
sinius  dorsi  muscles  in  drawing  the  trunk  forwards. 

AVTERIOU  IIUMKItAL  RegIOX. 

Coraco-brachialis.  Biceps.  Brachialis  Anticus. 

DitMriion.  The  ann  bcin^  placed  on  tlic  (Able,  vilh  Iho  fVoot  Earfiirc  nnporrDost,  make  a 
vpnicnl  incision  ihrouf^h  the  intcgumi'nt  along  ttie  middle  Llac,  from  the  middV  of  the  intcrvai 
between  the  raUls  of  the  axilU,  to  alidiit  two  inc-hos  Ik'Iuw  the  I'lbuw-joiiit.  vherc  it  Rhoahl  l>c 
joined  by  a  treiisrerse  incision,  extending;  from  Ibe  inner  to  the  outer  eide  of  the  rorearm  ;  the 
two  flaps  bein^  reflected  on  cither  itidc,  the  fusc-ia  should  be  examined. 

The  deep  fascia  of  tho  arm,  continuous  with  that  covering  the  shoulder  and 
front  of  the  great  Pectoral  muscle,  is  atUched,  above,  to  the  clavicle,  acromion, 
and  spine  of  the  scapula ;  it  forms  a  thin,  loose,  membranous  sheath  investing  the 
muscles  of  tho  arm,  sending  down  Hcpta  between  them,  and  comi>osed  of  fibres 
disposed  in  a  circular  or  spiral  direction,  these  being  connected  together  by 
vertical  fibres.  It  difl'ers  in  thickness  at  dilTerent  parts,  being  thin  over  the  Biceps, 
but  thicker  where  it  covers  the  Triceps,  and  over  the  condyles  of  the  humerus ; 
and  is  strcngtliened  by  fibrous  aponeuroses,  derived  from  the  Pcctoralis  major  and 
Iriitissimus  dorsi,  on  the  inner  side ;  and  from  the  Deltoid,  externally.  On  either 
side  it  gives  off  a  strong  intermuscular  septum,  which  is  attached  to  the  condyloid 
ridge  and  condyle  of  the  humerus.  These  scptA  serve  to  separate  the  mnwrles  of 
tho  anterior  from  those  of  the  posterior  brachial  region.  Tho  external  inter- 
muscular septum  extends  from  the  lower  part  of  the  anterior  bicipital  ridge,  along 
the  external  condyloid  ridge,  to  the  outer  condyle;  it  is  blended  with  the  temlon 
of  the  Deltoid,  gives  attachment  to  the  Triceps'  bchiiid,  to  the  Brachialis  anticus, 
Supinator  longua,  and  Extensor  car}>i  radialis  longior,  in  front,  and  is  perforated 
by  tlie  muscuto-spiral  nerve,  and  superior  prohmda  artery.  The  internal  inter- 
muscular septum,  thicker  than  the  preceding,  extends  from  the  lower  part  of  the 
posterior  bicipital  ridge  below  the  Teres  major,  along  the  internal  condyloid 
ridge  to  the  inner  condyle ;  it  is  blended  with  the  tendon  of  the  Coraco-brachiali* 
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ftnd  affi>rds  attachment  to  tbe  Triceps  behind,  and  the  Bracbi&lis  anticus  in  iront. 

It  is  perforated  by  the  ulnar  nerve,  and  tbe  interior  profunda  and  anastomotic 

^arteries.     At  the  elbow,  the  deep  fo^ia  takes  uttachmout  to  all  the  promiticut 

f  points  round  this  joiut.  and  is  continuous  witli  the  fascia  of  the  forearm.     On  the 

removal  of  this  fat^nit,  the  muscles  of  the  anterior  humeral  region  arc  exposed. 

The  Coracobr'uhiahs,  the  smallest  of  the  three  museles  in  this  region,  is  situated 
ftt  the  upper  and  inner  part  of  the  arm.  It  arises  by  fleshy  fibres  from  the  apex 
of  the  coracoid  process,  in  common  with  the  short  head  of  the  Biceps,  and  from 
Etbe  iutermuBcular  septum  between  the  two  muitclea;  the  fibres  pass  downwardd^ 
backwards,  and  a  little  outwards,  to  bo  inserted  by  means  of  a  flat  tendon  into  a 
rouf'h  ridge  at  tho  middle  of  the  inner  side  of  the  shaft  of  the  humerus.  It  is 
periorated  by  the  musculo-cutaneous  nerve.  The  iuner  border  of  the  muscle 
forma  a  guide  to  the  performance  of  the  operation  of  tying  the  brachial  artery  In 
the  upper  part  of  its  course. 

Helatictis.  By  its  anterior  surface,  with  the  Deltoid  and  Pectoralis  major  above; 
at  its  insertion  it  is  crossed  by  the  brachial  vessels  and  median  nerve.  By  its 
posterior  surface,  with  the  tendons  of  the  Subscapular  is,  Latissimus  dorsi,  and 
Teres  major,  the  short  head  of  the  Triceps,  the  humerus,  and  the  anterior  circumflex 
vessels.  By  its  inner  border,  with  the  brachial  artery,  and  tbe  median  and  mus- 
culo-cutaneous nerves.  By  its  ouUr  border,  with  the  short  head  of  the  Biceps 
and  Brachialis  anttcui^. 

The  Bkeiis  is  a  lon^  fusiform  muscle,  situated  alon^  the  anterior  aspect  of  the 
arm  in  its  entire  leugtd,  and  divided  above  iut-o  two  portions  or  heads,  from  whicb 
circumstance  it  has  received  its  name.  The  short  head  arises  by  a  thick  flattened 
tendon  from  the  apex  of  tho  coracoid  process,  in  common  with  the  Coraco- 
brachialis.  The  long  head  arises  from  the  upper  margin  of  the  glenoid  cavity, 
by  a  long-  rounded  teinlon,  whicli  is  continuous  with  llie  glenoid  ligament.  This 
tendon  arches  over  the  head  of  the  humerus,  being  inclosed  in  a  spcciid  sheath  of 
the  synovial  membrane  of  tlie  shoulder-joint ;  it  then  pierces  the  capsular  ligament 
at  itn  attachnieat  to  the  humerus,  and  ciescemL^  in  the  bicipitid  groove  in  which 
it  is  retained  by  a  fibrous  prolongation  from  the  tendon  of  the  Pectoralis  major. 
The  fibres  from  this  tendon  form  a  rounded  belly,  and,  about  the  middle  of  the 
arm,  join  with  the  short  portion  of  tlio  mu^icle.  The  belly  of  the  mu.sclo,  narrow 
and  somewhat  flattened,  terminates  above  the  elbow  in  a  flattened  tentlon.  which 
is  inserted  into  the  buck  jiart  of  the  tuberosity  of  the  radius,  a  synoviul  bursa 
being  interposed  between  the  tendon  and  the  front  of  the  tuberosity.  The  tendon 
of  the  muscle  is  thin  and  broad ;  as  it  approaches  the  radius  it  becomes  narrow 
and  twi.sted  upm  itself,  being  applied  by  a  flat  surface  tt>  the  back  part  of  the 
tuberosity,  ana  opposite  the  bend  of  the  elbow  gives  off,  from  its  inner  side,  a 
broad  aponeurosis,  which  passes  obliquely  downwards  and  inwards  across  tho 
brachial  artery,  and  is  continuous  with  the  fascia  of  the  forearm.  The  inner 
border  of  this  muscle  forms  a  guide  to  the  performance  of  the  operation  of  tying 
the  brachial  artery  in  the  mi<ldle  of  the  arm.* 

Helalions.  Its  anterior  surface  is  overlapped  above  by  the  Fectoralia  major  and 
Deltoid ;  in  the  rest  of  its  extent  it  is  covered  by  the  superficial  and  deep  fascias 
and  the  intc;^ument.  Its  posterior  sur/we  rests  on  the  shoulder-joint  and  humerus, 
from  which  it  is  separated  by  the  Subscapularis,  Teres  major,  Latissimus  dorsi, 
Brachialis  anticns,  and  tho  musculo-cutaneous  nerve.  Its  inner  border  is  in  rela- 
tion with  tho  Coraco- brachialis,  the  brachial  vessels,  and  median  nerve.  By  its 
outer  border,  with  the  Deltoid  and  Supinator  longus. 


I  A  third  head  to  the  Bineps  U  occasinnaltjr  founil  (Theile  Btiyn  lu  often  m  once  in  eight  or 
BbM  subjects),  Ariain};  at  the  upper  and  inner  part  of  the  Itracliiolis  anticiu  vilh  the  fibres  of 
vh1eh  it  \s  continaoua,  and  is  iost^rted  into  the  bicipital  fuscia,  and  inner  side  of  tbe  tendon  of  tho 
Biwps.  In  most  c»«es  this  ndditional  slip  p^wses  behind  the  bmchial  artery  in  ita  course  ditwn 
the  arm.  Occnsioniilly  the  thinl  bend  coii.«i.sts  of  two  rtlipv.  which  paxji  down,  one  in  front,  the 
other  behind  the  nrieiy,  conceiiiing  this  ressel  in  the  lower  half  of  the  arm. 
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The  BrachiaVs  Aniicuj  is  a  broiul  inusc-lc,  wliicli  covers  the  elbow-joint  and 
the  lower  Lalf  of  lUo  front  of  tlie  humerus.  It  is  somewhat  compressed  fronj 
before  baokwardj  and  is  broadcp  in  the  middle  than  at  either  extremity.  It  arises 
IVoiu  ihti  lower  half  of  the  outer  iiiid  inner  surfiiee.-!  of  the  shuft  of  the  humerus, 
commcnciug  above  at  the  insertion  of  the  Deltoid,  which  it  embraces  by  two 
angular  proeesscs,  and  extendinff,  below,  to  within  an  inch  of  the  margin  of  the 
articular  surfiioe,  and  lieiiig  limited  on  each  side  by  the  external  and  internal 
borders.  It  also  arises  from  the  intermuscular  eepta  on  each  side,  but  more 
extensively  from  the  inner  thtm  the  outer.  Its  fibres  converge  to  n  thick  tendon, 
which  ia  insertwl  into  ii  ri)uj;h  <lepre3sion  on  the  under  Burt'ace  of  the  coronoi<I 
process  of  the  ulna,  being  received  into  an  interval  between  two  fleshy  slips  of 
the  Flexor  digitorum  profundus. 

Rclati^iu.  By  its  anierior  surfai^,  with  the  Biceps,  the  brachial  vessels,  mus- 
culo-cutancous  and  median  nerves.  By  its  ^Msttrior  sur/nce.  with  the  humerus 
and  front  of  the  elbow-joint.  By  its  inner  bonier,  with  the  Triceps,  ulnar  nerve, 
and  Pronator  radii  teres,  from  wlxich  it  is  sej>aruted  by  the  intermuscular  neplum. 
By  itA  ontt'r  hordfr,  with  the  musculo-spiral  nerve,  ratlial  recurrent  artery,  the 
Supinator  longus,  and  Extensor  carpi  radiulis  longior. 

Nerves,  The  muaclea  of  this  group  are  supplietl  by  the  musculo-cutaneoua 
nerve.  The  Brachialis  amicus  receives  an  additional  filament  from  the  musculo- 
spiral. 

Acdons.  The  Cor.ico-hrachialis  draws  the  humerus  forwards  and  inwards,  and 
at  the  same  time  a.ssist«  in  elevating  it  towards  the  scapula.  The  Biceiw  and 
Brachialis  anticus  are  flexors  of  the  Ibrearni;  the  former  muscle  is  also  a  supi- 
nator, and  serves  to  render  tense  the  fascia  of  the  forearm  by  means  of  the  bro*d 
aponeurosis  given  oft'  from  iu  tendon.  When  the  forearm  is  fixed,  the  Biceps 
and  Brachialis  anticus  flex  the  arm  iipon  tlie  forearm,  as  is  seen  in  efforts  of 
climbing.     The  Brachialis  anticus  forms  an  important  defence  to  the  elbow-joint. 
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Triceps. 


Subanconeus. 


The  Triceps  is  situated  on  the  back  of  the  arm.  extending  the  entire  length  of 
the  posterior  surface  of  the  humerus.  It  is  of  large  size,  and  divided  above  into 
three  parts;  hence  thfl  n.irne  of  the  muscle.  These  three  portions  have  been 
named,  the  middle  or  hmg  head,  the  external,  and  the  internal  head. 

The  middk  or  lojig  h^ad  arises,  by  a  ihittened  U-ndon,  from  a  rough  triangular 
depression,  imme<3intely  below  the  glenoid  cavity,  being  blended  at  its  upper  part 
with  the  capsular  and  glenoid  ligaments;  the  muscular  fibres  pass  downwards 
between  the  two  other  portions  of  the  muscle,  and  join  with  them  in  the  common 
tendon  of  insertion. 

The  external  ficotl  arises  from  the  posterior  surface  of  the  shaft  of  the  hnmerus, 
between  the  insertion  of  the  Tores  minor  and  the  upper  part  of  the  musculo-spiral 
groove,  from  the  external  border  of  the  humerus  and  external  intermuscular 
septum ;  the  fibres  from  this  origin  converging  towards  the  common  tendon  of 
inw*rti<»n. 

The  internal  htad  arises  from  the  posterior  surface  of  the  shaft  of  the 
humerus,  below  the  groove  for  the  musculo-spiral  nerve,  commencing  above, 
narrow  and  pointed,  below  the  insertion  of  the  Teres  major,  and  extending  to 
within  an  inch  of  the  trochlear  surface;  it  also  arises  frfim  the  internal  border 
and  internal  intermuiJcular  septiun.  The  fibres  of  this  portion  of  the  muscle  are 
directly],  some  do^vnwards  to  the  olecranon,  whilst  others  converge  to  the  common 
tendon  uf  insertion. 

The  common  ttnthn  of  the  Triceps  commences  about  the  middle  of  the  bock 
part  of  the  muscle;  it  consists  of  two  aponeurotic  Iamina\  one  of  which  is  sub- 
cutaneous, and  covers  the  posterior  surface  of  the  muscle  for  the  Iower*half  of  its 
extent,  the  other  is  more  deeply  seated  in  the  substance  of  the  muscle.     After 
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receivinjT  the  atuchment  of  the  muscular  fibres,  they  join  together  above  the 
ellx>w,  and  are  inserted  into  the  baok  [lart  of  the  uppt-r  surface  of  the  olecranon 
proces.s,  a  small  bursa,  ocua^ioitally  laultilocular,  being  interposed  between  the 
teuilon  and  the  front  of  this  surface. 

The  long  hea<l  of  the  Triceps  descends  between  the  Teres  minor  and  Teres 
major,  dividing  the  triangular  space  between  these  two  muscles  and  the  humerus 
into  two  smaller  spaces,  one  triangular,  the  other  quadrangular  (fig.  171).  The 
triangular  space  transmits  the  dorsalis  seapulce  vessels;  it  is  bounded  by  the  Teres 
minor  above,  the  Teres  major  below,  and  the  scapular  head  of  the  Triceps,  ex- 
ternally: the  quadrangular  space  trani^mita  the  iwatcrior  circumilex  vessels  and 
nerve;  it  is  bounded  by  the  Teres  minor  above,  the  Teres  major  below,  the 
scapular  head  of  the  Triceps  internally,  and  the  humerus  externally. 

Eelntiom.  Its  poskrior  surface  is  overlapped  by  the  Deltoid  above,  superficial 
ID  the  rest  of  its  extent.  By  its  anierior  surface,  with  the  humeru.*),  mustjulo-spiral 
nerve,  superior  profunda  vessels,  and  b:n;k  part  of  the  elbow-joiut.  Its  miiUlk  or 
long  hcofi  is  in  relation,  behind,  with  tlic  Deltoid  and  Teres  minor;  in  front,  with 
the  Subseapularis,  Latissiuius  dorsi,  and  Teres  major. 

TI)e  Subamonrns  is  a  small  muscle,  distinct  from  the  Triceps,  and  analogous  to 
the  Subcrureus  in  the  lower  limb.  It  may  be  ex|x)fi*xl  by  removing  the  Triceps 
from  the  lower  part  of  the  humerus.  It  cousLsts  of  one  or  two  slender  fasciculi, 
which  arise  from  the  humerus,  immediately  above  the  olecranon  fossa,  and  arc 
inserted  into  the  posterior  ligament  of  the  eIlx)w-joint. 

Nenvs.  The  Triceps  and  Subanconcus  are  supplied  by  tho  muaculo-spiral 
nervo. 

Actions.  The  Triceps  is  the  great  Extensor  muscle  of  the  forearm;  when  tho 
forearm  is  flexed,  it  serves  to  draw  it  into  a  right  line  with  the  arm.  It  is  the 
direct  antagonUt  of  the  Biceps  and  Brachialis  anticus.  When  the  arm  is  exteude<l, 
the  lout;  head  of  the  muscle  mav  assist  the  Teres  major  and  Latissimus  dorai  iu 
drawing  the  humerus  backwanls.  The  long  head  of  tho  Tricepvprotccts  the 
under  part  of  the  shoulder-joint,  and  prevents  displacement  of  the  head  of  the 
humerus  downwards  and  backwards. 


Muscles  or  tiie  Forearm. 

Distfiiion.  To  Ji^sect  tho  forearm,  place  the  limb  in  the  position  indicated  in  fig.  168 :  make 
ft  Tertirnl  iDcisioD  nl(iD|f  the  miiMte  lioo  from  tliu  elbow  to  the  wrist,  and  coooect  each  extrfoiiir 
vith  a  trubsversc  iucision;  the  Hapa  of  intogumcQt  being  rcmovGd,  the  fascia  of  the  forearm  la 
exposed. 

The  deep  f<i9cla  of  the  forearm,  continuous  above  with  that  inclosing  the  arm. 
is  a  dense  highly  glistening  aponeurotic  iuvestment,  which  forms  a  general  sheath 
inchjsing  the  musules  in  this  region;  it  is  attached  behind  to  the  olecranon  and 
posterior  border  of  the  ulna,  and  gives  off  from  its  inner  surface  numerous  inter- 
muscular septa,  which  inclose  each  muscle  separately.  It  consists  of  circular  and 
oblique  fibres,  connected  together  at  right  angles  by  numerous  vertical  fibres.  It 
is  much  thicker  on  the  dorsal  than  on  tlic  palmar  surface,  and  at  the  lower  than 
at  the  upjH'r  part  of  the  forearm,  and  is  strengthened  by  tendinous  fibres,  derived 
from  the  Brachiahs  anticus  and  Biceps  iu  front,  aud  from  the  Triceps  behind. 
lie  inner  surface  gives  origin  to  muscular  fibres,  especially  at  the  up])er  pjirt  of 
the  inner  and  outer  sides  of  the  forearm,  and  forms  the  boundaries  of  a  series  of 
couicalrhaped  fibrous  cavities,  in  which  the  muscles  in  this  region  are  contained. 
Besides  the  vertical  septA  separating  each  muscle,  transverse  Sf^pta  are  given  off 
both  on  the  anterior  and  posterior  surfaces  of  the  forearm,  separating  the  deep 
from  the  superficial  layer  of  muscles.  Numerous  apertures  exist  in  tho  fascia  for 
the  passa^  of  vessels  and  nerves ;  one  of  these,  of  large  size,  situated  at  the  front 
of  tne  elbow,  serves  for  the  passage  of  a  communicating  branch  between  the 
fuperfieial  and  deep  veins. 

The  muscles  of  the  forearm  may  be  subdivided  into  groups  corresponding  to 
20 
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the  region  they  occupy.  One  group  occupies  the  inner  and  anterior  aspect  of  the 
forearm,  and  compriiics  the  Flexor  and  Pronator  mxisclcs.  Another  group  oo* 
cupiBS  the  outer  side  of  the  forearm ;  and  a  third,  its  posterior  aspect.  The  two 
latter  groups  include  all  tbe  Kxtensor  end  Supinator  mu^Ie^. 


Antkrioh  Beacuial  Region. 


Tig.  372.— Front  nf  tint  l.^ft  Kore- 
arm.     Superficial  Muttcks. 


S^iperficial  Layer, 

Pronator  radii  teres. 
Flexor  carpi  radialis. 
Pabnaris  longua. 
Flexor  carpi  ulnaris. 
Flexor  suhlimis  digitorum. 

The.se  muscles  take  origin  from 
the  internal  condyle  by  a  common 
tendon. 

Tho  Pronator  Radii  Terrs  arises  hy  , 
two  heads.  One,  the  largest  and  most 
sui)crficiid,  ari.ses  from  the  humerus, 
immediately  abcivethc  internal  condyle, 
and  from  the  tendon  common  to  tho 
<l    /U  origin  of  the  otiier  muscles;  also  from 

the  fascia  of  tho  forearm,  and  intor- 
muscuhir  septum  between  it  and  the 
Flcx(»r  cari)i  radialis.  The  other  head 
is  a  thin  fn.^ciculus,  which  arises  from 
the  inner  side  of  the  corouoid  prottew* 
of  the  ulna,  joining  the  preceding  at  an 
acute  angle.  Between  the  two  heads 
passes  the  median  ncr\*e.  Th^  muscle 
passes  obliquely  across  the  forearm 
from  the  inner  to  the  outer  side,  and 
temiinatea  in  a  flat  tendon,  which 
tunis  over  the  outer  margin  of  the 
radius,  and  is  inserted  into  a  rough 
ridge  at  the  middle  of  the  outer  surface 
i      W   \\'.^  I  L  /i    I  ^^  tho  shaft  of  that  hone. 

Relations,  By  its  anterior  surfaettt 
with  the  deep  fascia,  the  Supinator 
longus,  and  the  radial  veiiwela  and 
nerve.  By  its  posterior  surface^  with 
the  Brachialis  anticiis,  F!cxor  sublimis 
digitorum,  the  median  nerve,  and  ulnar 
artery.  Its  outer  border  forms  the 
inner  boundary  of  a  triangular  space, 
in  which  are  placed  the  brachial  artery, 
y    ,    ^^n^  median    nerve,    and    tendon    of     the 

;-/    !     _  wF^\v  Biceps   muscle.     Its    inner    border   is 

in  contact  with  the  Flexor  carpi 
radialis. 
The  Flexor  Carpi  Radialis  lies  on  the  inner  .side  of  tho  preceding  muscle. 
It  arises  from  the  internal  condyle  by  the  common  tendon,  from  the  fascia  of  the 
forearm,  and  from  the  intermuscular  septa  between  it  and  the  Pronator  radii  teres, 
on  the  inside ;  tho  Palmaris  longus,  externally ;  and  the  Flexor  sublimia  digitorum, 
l>eneath.    Slender  and  aponeurotic  in  structure  at  its  commencement,  it  increases 
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m  size,  and  terminates  in  a  tendon  which  forms  the  lower  two-thirds  of  its  struc- 
ture TliiH  tttiidoii  ]>:i.s.ses  tlirough  a  canal  on  the  outer  side  of  the  annular  liga- 
ment, tuns  through  a  groove  in  the  os  trapezium,  conrcrted  into  a  canal  by  a 
fibrous  sheath  lined  by  a  synovial  incmfirane,  and  is  inserted  into  the  liase  of 
the  metacarpal  heme  of  the  index-finger.  The  radial  artery  lies  between  the 
tendon  of  this  muscle  and  the  Supinator  longos,  and  may  easily  be  secured  in 
this  situation. 

HclalioM.  By  ita  superficial  surface,  with  the  deep  fascia  and  the  integument. 
By  its  iUtp  surface,  with  the  Flexor  snblimis  digitorum,  Flexor  longns  poUicis, 
and  WTiat-joJnt.  By  its  otUer  borfler,  with  the  Pronator  radii  teres,  and  the  raiiial 
vessels.  By  its  inner  border,  with  the  Palmaris  longus  abovt^  the  median  nerve 
below. 

The  Palmaris  Langus  is  a  slender  fusiform  mnwle,  lying  on  the  inner  side  of 
the  preceding.  Ii  arises  from  the  inner  condyle  of  the  humerus  by  the  common 
tendon,  from  the  deep  fascia>  and  intermuscular  septa  between  it  and  the  adjacent 
inU5ole&  It  terminates  in  a  slender  fiattenc^l  tt>ndon,  which  is  inserted  into  the 
annular  ligament,  expanding  to  end  in  the  palmar  fascia. 

Vnriationit.  This  mnscle  is  often  absent;  when  present,  it  exliiltit*  many  rariotlM.  Ti3  fleshy 
belly  '\s  sometimes  very  lonr;.  or  it  may  occupy  the  middle  of  tlie  mtiArle.  which  in  teDilinnus  at 
either  extremity  ;  or  it  may  he  miisciilar  at  Its  lower  extremity,  itB  upper  part  beinp  tL-ndinoai. 
Occosiooally  tliorc  is  a  second  I'almQi-is  lonpua  placed  on  ihc  inner  wide  nf  the  preceding,  termi- 
DtttinfT.  helow,  partly  in  tbi'  uDcnlar  Uj^Dinent  or  TaJrcia,  uud  partly  in  Ihv  siuail  luuecles  t;f  the 
little  finger. 

Rilations.  By  its  anterior  siir/arf,  with  the  deep  fascia.  By  its  posterior  surface, 
with  the  Flexor  sublimis  digitorum.  InUrrnalhj,  with  the  Flexor  carpi  iilnaris. 
ExtTnalhj.  with  the  Flexor  carpi  radiali.s. 

The  Ffejcor  Carpi  Ulnaris  lies  along  the  ulnar  side  of  tlie  forearm.  It  arises  by 
two  heads,  separated  by  a  tendinous  arch,  beneath  which  passes  the  ulnar  nerve, 
and  posterior  ulnar  recurrent  artery.  One  head  arises  fmin  the  inner  condyle  of 
the  numenis,  by  the  common  tendon;  the  other,  from  the  inner  mafjrin  of  the 
olecranon,  by  an  aponeurosis  irom  tlio  upper  two-thirds  of  the  posterior  bordor  of 
the  ulna,  and  from  the  intermuscular  septum  between  it  and  the  Flexor  aublimis 
digitorum.  The  fibre^s  terminate  in  a  tendon,  which  occupies  the  anterior  part  of 
the  lower  half  of  the  mu.«cle,  and  is  inserted  into  the  pLsiform  bone,  some  fibres 
being  prolonged  to  the  annular  ligament  and  base  of  the  metacarpal  bone  of  the 
little  finger.  The  ulnar  artery  lies  on  the  outer  side  of  the  tendon  of  this  muscle 
in  the  lower  two-thirds  of  the  forearm ;  the  tendon  forming  a  guide  to  the  opera- 
tion of  including  this  vessel  in  a  ligature  in  this  situation. 

ReUUioyts.  By  its  anterior  iurface^  with  the  deep  fascia,  with  which  it  ia 
intimately  connected  for  a  considerable  extent.  By  ita  posterior  surfncr,  \nth  the 
flexor  sublimis,  the  Flexor  profundus,  the  Pronatf)r  quadratus,  and  the  ulnar 
vesjoiri  and  nerve.  By  its  outer  or  ratiial  border,  with  the  Palmaris  lougus,  alwvo; 
^•ith  the  ulnar  vessels  and  nerve,  below. 

The  Flexor  Diffitorum  Sublimis  is  placed  beneath  the  prece<ling  muscles ;  these 
therefore  require  to  be  removed  before  it.s  attaehmeut  is  brought  into  view.  It 
is  the  largest  of  the  muscles  of  the  fluj>erficial  layer,  and  arises  by  three  heads. 
One  from  the  internal  condyle  of  the  humerus  by  the  common  tendon,  from  the 
internal  lateral  ligament  of  the  elbow-joint,  and  from  the  intermuscular  septtun 
common  to  it  and  the  preceding  muscles.  The  second  head  arises  from  the  inner 
aide  of  the  coronoid  proe^.'a  of  the  ulna,  al>ove  the  ulnar  origin  of  the  Pronator 
radii  teres.  The  third  head  arises  from  the  oblique  line  of  the  radius,  extending 
from  the  tul>ercle  to  the  insertion  of  the  Pronator  radii  teres.  The  fibres  pass 
vertically  downwards,  forming  a  broad  and  thick  muscle^  which  divides  into  lour 
tendons  about  the  middle  uf  the  forearm;  as  these  tendons  pass  Ix^neath  the 
annular  ligament  into  th«'  piilm  rtf  the  hand,  they  are  arranged  in  pairs,  the  anterior 

iir  corres|x>nding  t*j  tlae  middle  and  ring  fingers;  the  posterior  pair  to  the  index 


SOS  MUSCLES  AND  PASCI^. 

and  little  finjrers.  Tbe  teudons  dii*crge  from  one  another  as  lliey  pass  onwards, 
and  are  finally  inserted  into  the  lateral  Tnargins  of  the  second  phalanges,  alxjut 
their  centre.  Opposite  tlie  base  of  the  first  pbalangea,  each  tendon  divides,  so  as 
to  leave  a  fissured  interval,  between  wltich  passes  one  of  the  tendons  of  the  Flexor 
profundus,  and  they  both  enter  an  osseo- aponeurotic  canal,  formed  by  a  strong 
fibrous  band  which  arches  across  them,  and  ia  attached  on  each  side  to  the  margins 
of  the  phalanges.  The  two  portion.-;  into  which  the  tendon  of  the  Flexor  sublimis 
divides,  so  as  to  admit  of  the  passage  of  the  deep  flexor,  expand  somewhat,  and 
form  a  grooved  channel,  into  which  the  accompanying  deep  flexor  tendon  is 
received;  the  two  divisions  then  imitc,  and  linally  subdivide  a  second  time  to  be 
inserted  into  the  fore  part  and  aides  of  the  8ei:ond  phnlangee.  The  tcndon.s,  whilst 
contained  in  the  fibro-oeseoua  canals,  are  connected  to  the  phalanges  by  slender 
tendinous  filaments,  called  viJicnla  acrrjtsori'a  temlinnm.  A  synovial  sheatn  invests 
the  tendons  as  they  pass  Ixineath  the  annular  ligament;  a  prolongation  from  which 
surrounds  each  tendon  as  it  passes  along  the  phalanges, 

UrUuions.  In  (}i^  Forearm.  By  its  anterior  svrfa<e,  with  the  deep  fascia  and 
all  the  preceding  superficial  muscles.  By  its  posttrior  surface,  with  the  Flexor 
profundus  digicomm,  Flexor  longus  pollicis,  the  ulnar  vessels  and  nerve,  and  the 
median  nerve.  In  Uit  Jlaml,  its  tendons  are  in  relation,  in  front,  with  the  palmar 
fascia,  superficial  palmar  arch,  and  the  branches  of  the  median  nerve;  behind, 
with  the  tendons  of  the  deep  Flexor  and  the  Lumbricalcs. 

Anterior  Brachial  Reoiox. 

Deep  Layer. 

Flexor  Profundus  Digitorum.  Flexor  Longus  Pollicis. 

i'ronabir  Quadratus. 

Dissection.  Divide  eucb  of  lb«  superficial  musdeti  at  Its  reotre,  anil  turo  eillier  I'Dil  utile ;  the 
deep  layur  of  niu8clc:it,  ttigollmr  with  tlu>  uumIiuu  uvrve  uiiil  ulnar  vcss^tIi^,  wiU  Ihfu  he  exposed. 

The  Flexor  Pro/und^ia  Digiiorum  {perforans)  is  situatetl  on  the  ulnar  side  of  the 
forearm,  immetUaiely  beueatli  the  ^superficial  Flexors.  It  arises  from  the  upper 
two-thirds  of  the  anterior  and  itm»;r  surfaens  of  tlie  whafi;  of  the  ulna,  embracing, 
above,  the  insertion  of  the  Braehialis  amicus,  and  extending,  below,  to  within  a 
short  distance  of  the  Pronator  qiia*lratU8.  It  also  arises  from  a  depression  on  the 
inner  ."^iile  of  the  con)ntiid  process,  by  an  aponeiinwia  from  the  npper  Iwothirda 
of  the  posterior  btjrder  of  the  ulna,  and  from  the  ulnar  half  of  the  interosseous 
membrane.  The  fibres  form  a  fie.*;hy  belly  of  consiflerablc  size,  which  divides 
into  four  tendon-s  which  pass  under  the  annular  ligament  beneath  the  tendons 
of  the  Flexor  sublimis.  Opjwsite  the  first  phalanges,  the  t<?ndons  pass  between 
the  two  slips  of  the  tendons  of  the  Flexor  sublimis,  and  are  finally  inserted  into 
the  bases  of  the  last  phalanges.  The  tendon  of  the  index  finger  is  distinct;  the 
rest  arc  conncctwl  together  by  cellular  tissue  and  temlinous  slips,  as  far  as  the 
palm  uf  the  hand. 

Four  small  muscles,  the  Lumbricales,  are  connected  with  the  tendons  of  the 
Flexor  profundus  in  the  palm.  They  will  be  described  with  the  muscles  in  thai 
region. 

Relations.  By  its  anterior  surface,  in  the  forearm,  with  the  Flexor  sublimit 
digitoruin,  the  Flexor  carpi  ulnaria,  the  ulnar  vessels  and  nerve,  and  the  median 
nerve ;  and  in  the  hand,  with  the  tendons  of  the  superficial  Flexor.  By  its 
posterior  surf  ace,  m  iXiti  forearm,  with  the  ntna,  the  inlerosseoua  membrane,  the 
Pronator  quadratus;  and  in  the  hand,  with  the  Tntero.ssei,  Adductor  jwllicis,  and 
deep  palmar  arch.  Bv  its  vlrmr  honlr.r,  with  the  Flexor  carpi  ulnaris.  By  its 
radial  border,  with  the  Flexor  longus  jwlUcls,  the  anterior  interosseou.s  ve^els  and 
nerve  being  interposed. 


The  Ffsmr  Lonrffis  PofU- 
€i»  is  situated  oa  the  radial 
Bide  of  the  forearm,  Ijinj*  on 
tb«  same  plane  as  the  precod- 
ing.  It  arises  from  the  up- 
per two-thirds  of  the  grooved 
anterior  surface  of  the  shaft 
of  the  radius;  commencing', 
above,  imra«yliatcly  below  tlio 
tuberosity  and  obUque  line, 
and  extending,  below,  to  with- 
in a  short  distance  of  the 
Pronator  quadratus.  It  alrfo 
arises  from  the  adjacent  part 
of  the  interosst^uus  membrane, 
and  occasionally  by  a  lleshy 
slip  from  the  inner  side  of  the 
base  of  the  coronoid  process. 
The  fibres  pass  downwards 
and  terminate  in  a  flattonc<l 
tendon,  which  passes  beneath 
the  annular  ligament,  is  then 
lodged  in  the  interspace  be- 
tween the  two  heads  of  tlie 
Flexor  brevis  pollicis,  aud 
catering  a  teiidino-osseouji  ca- 
nal, Bimilar  to  those  for  the 
other  Hexor  tendons,  is  in- 
serted into  the  base  of  the  last 
phalanx  of  the  thumb. 

liria/iOTVf,  By  its  anterwr 
sHrt'fur,  willi  the  Flexor  siib- 
limis  digitorura.  Flexor  carpi 
radialis,  Sujiinatur  longus,and 
radial  vessels.  By  its  poste- 
rior surface,  with  the  radius, 
intcTOiiseous  membrane,  and 
Pronator  quadratus.  By  ita 
ulnar  border,  with  the  Flexor 
profundus  digit^jruui,  from 
which  it  is  separated  by  the 
anterior  interosseous  vessels 
and  nerve. 

The  pronator  Quo'lrafus 
is  a  small,  flat  muscle,  quiidri- 
Iiteral  in  form,  extending 
transversely  across  the  front 
of  the  radius  aud  ulna,  above 

eir  carpal  extremities.  It 
!  frnra  tho  oblique  lino 
on  the  lower  fourth  of  tho 
anterior  surface  of  the  .shaft 
of  the  ulna,  and  the  surface  of 
bone  immediately  below  it; 
from  the  iniernal  l)ody  of  the 
u^na;  and  from  a  strong  apo- 
neurosis    which    covers    t!to 
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inner  third  of  the  muscle.  The  fibres  pass  horizontally  ontwarct%  to  he  inserterl 
into  the  lower  fourth  of  the  auturior  eurfuoo  aud  exteroul  border  of  the  «haft  of 
tbe  radius. 

lithttom.  By  its  anterior  surfact,  irith  the  Flcxpr  profundus  di^torum,  the 
Flexor  lougus  poUicis,  Flexor  carpi  radialis,  and  the  radial  vesaols.  By  \ts  potie- 
rior  surface,  with  ttic  radius,  ulna,  and  intoro!*i*eou8  membrane. 

Nerves,  All  the  muscles  of  tlio  au])eriicial  layer  are  fiu])plied  by  the  median 
nerve,  excepting  the  Flexor  carpi  ulnaris,  which  is  supplied  by  the  ulnar.  Of  the 
deep  layer,  the  Flexor  profundus  diffitorum  is  supplied  conjointly  by  the  ulnar 
and  anterior  iuterosaeoua  nerves,  tbe  Flexor  longus  pollicis  and  Pronator  quadrutus 
by  tlie  anterior  interosseous  nerve. 

Acit'om.  These  mu.s«?le3  act  upon  tlio  forearm,  the  wrist,  and  hand.  Those 
acting  on  tbe  forearm  are  the  Pronator  radii  teres  and  Pronator  quadratus,  which 
rotate  the  radius  upon  the  nlna,  rendering  the  hand  prone;  when  pronation  baa 
been  fully  effected,  the  Pronator  radii  teres  assists  the  other  muscles  in  flexing  the 
forearm.  The  flexors  of  the  wrist  arc  tbe  Flexor  carpi  ulnaris  and  radialis,  and 
the  Hexors  of  the  phalanges  arc  the  Flexor  sublimis  and  Profundus  digitorum; 
the  former  flexing  the  second  phalanges,  and  the  latter  the  last.  Tbe  Flexor  longus 
pollicis  flexes  the  last  phalanx  of  the  thumb.  The  three  latter  muscles,  after  flex- 
inff  the  phalanges,  by  continuing  their  action,  act  upon  the  wrist,  assisting  the 
ordinary  flexors  of  this  joint;  and  all  assist  in  flexing  tbe  forearm  upon  the  arm. 
The  Palraaris  longus  is  a  ten.'>4)r  of  tbe  ]}alinar  fascia;  wheu  this  action  has  been 
fully  effected,  it  flexes  tbe  hand  upon  the  forearm. 


Radial  Eegiox. 

Supinator  Lonpus.  Kxtensiir  Carj)!  Radialis  Longior. 

Kxtensor  Carpi  Itadialis  Brevior. 

Di*»ectioin.  Divide  tliQ  inte(ritmfut  in  the  some  manner  as  in  the  dissection  of  Iht^  anterior 
bruciiiiil  reffion  ;  ami  afli^r  hiivinsf  rxaminL'J  Ihc  nntanpoiis  vmsrls  uml  neri'ea  and  diH'p  fnicla, 
they  ahuula  bo  removed,  when  ihe  maKcli'.-*  of  lliis  rejeion  will  be  exposed.  The  remoral  of  the 
fascia  will  be  fonsiilcrnbly  fuciliiatcd  by  «!i'1ii<'biiijf  it  from  Kclownnwards. 
taken  to  avoid  cutting  across  llio  teaduDa  of  the  iqubcIcs  uf  the  thumb. 


Great  can)  sbootd  be 


The  Supinator  langtia  is  the  inost  superficial  musele  on  the  radial  side  of  the 
forearm,  fleshy  for  the  upper  two-thirds  of  it.s  extent,  tendinous  l>eIow.  It  arises 
irom  the  upper  two-thirils  of  the  external  condyloid  ridge  of  the  humerus,  and 
from  tbe  external  intermuscular  septum,  Ixung  limited  above  by  the  musoulo-spiral 
groove.  The  flbrcs  terminate  above  the  middle  of  the  forearm  in  a  flat  tendon, 
vhich  is  in.sertod  into  the  Imiso  of  tbe  styloid  proeess  of  tho  radius. 

Relations.  By  its  superftdid  surface,  with  the  intt^umuut  and  fns<:ia  for  the 
gre^r  part  of  its  extent;  near  its  inst^tion  it  is  crossed  by  the  Extensor  oasts 
metacarpi  jxjllieis  and  the  Extensor  prinii  intcmodii  pollicis.  By  its  detp  surface, 
with  the  humerus,  the  Extensor  carpi  radialis  longior  and  brevior.  the  insertion  of 
the  Pronator  radii  teres,  and  tho  Supinator  brevis.  By  its  inner  border,  above  tho 
ellww,  with  the  Brachialis  amicus,  the  musculo-spiral  nerve,  and  radial  recurrent 
arterv :  and  in  the  forearm,  with  the  radial  vc:ns<!)s  and  nerve. 

The  Extensor  Carpi  MudiaVs  Lotifjior  is  placed  partly  beneath  the  preceding 
muscle.  It  arises  from  tho  lower  third  of  the  external  condyloid  ritlge  of  tho 
humerus,  and  from  tho  external  intermuscular  septum.  The  fibres  terminate  at 
the  upper  third  of  the  forearm  in  a  flat  tendon,  which  runs  along  the  outer  border 
of  the  radius,  beneath  the  extensor  tendons  of  the  thumb ;  it  then  passes  through 
a  groove  common  to  it  and  the  Extensor  carpi  radialis  brevior,  immediately  behind 
the  styloid  process ;  and  is  inserted  into  the  base  of  the  metacarjiul  bone  of  the 
index-finger,  its  ra<lial  side. 

Relations.  By  its  superficial  surface,  with  the  Supinator  longus,  and  fascia 
of  the  forearm,  ^  Its  o^der  side  is  croascd  obliquely  by  tho  extensor  tendons  of 
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the  thumb.  By  its  tkep 
aur/aee,  wntK  the  elbow-joint, 
the  Extensor  caq>i  radiaUs 
brevior,  and  back  part  of  the 
ymst 

The  Extensor  Carpi  Ha- 
di'alis  Brevior  is  shorter,  as 
it8  name  implies,  and  thicker 
than  the  preceding  muscle, 
beneath  which  it  is  placed. 
It  arises  IVom  the  external 
condyle  of  the  humerus  by  a 
tendon  common  to  it  and  the 
three  mus<*Ifs  next  to  Ijc  ilc- 
ficribed;  from  thuexternnl  late- 
ral ligament  of  the  elbow-joint; 
from  a  strong  aponeurosis 
which  covers  it^*  surface;  and 
irom  the  intermuM'ulitr  septa 
between  it  and  tlto  adjaeent 
mnAclos.  The  fibres  terminato 
about  the  middle  of  tlie  forearm 
in  a  flat  tendon,  which  is  closely 
connected  with  that  of  the 
preceding  muscle^  accompanies 
It  tx>  the  wrist,  lying  m  the 
Kimc  gnwve  on  the  posterior 
suri'aoe  of  the  radius;  passes 
beneath  the  annular  ligament, 
«nd,  diverging  somewhat  IVom 
its  follow,  is  inserted  into  the 
base  of  tlie  metacarpal  bone 
of  the  middle  fiuger,  its  radial 
tide. 

The  tendons  of  the  two  pre- 
ceding niurtcles  pa.'is  through 
the  same  compartmout  of  the 
annular  ligament,  are  lubri- 
cated by  a  single  .*tynovial 
membrane^  but  separated  from 
each  other  by  a  small  vertical 
ridgo  of  bone,  as  they  lie  in 
the  groove  at  the  back  of  the 
radios. 

Rcfationi.  By  its  stiper- 
firial  surfa<r,  with  the  Ex- 
tensor carpi  radiidis  longior, 
and  crosi^od  by  tho  Extensor 
muscles  of  the  thumb.  By 
its  df^p  av  rfftre,  with  the 
Supinator  brevis,  tendon  of 
the  Pronator  radii  teres, 
radius  «tid  wrist-joint.  By 
its  ulnar  hor'lrr,  with  the 
Extensor  communis  digito- 
ruin. 


Fi£.  174. — Posterior  Surfacuof  Forearm.  &up«rflciftl  Utucles. 
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Posterior  Brachial  Region. 


Superficial  Layer. 


Extensor  Communia  Bigitorum. 
Extensor  Minimi  Dijnti. 


Extensor  Carpi  UlnorU. 
An<xineU8. 


The  L'xtcruor  Communts  JJirjiionim  is  sitimtcd  at  the  back  part  of  the  forearm. 
It  arises  from  the  external  condyle  of  the  humerus  by  the  common  tendon,  from 
the  deep  f:iscia,  and  the  intermuscular  septa  between  it  and  the  adjacent  muscles. 
Just  below  the  middle  of  the  forearm  it  divides  into  three  tendons,  which  pasa^ 
together  with  the  Extensor  Judicis,  through  a  separate  compartment  of  tlie  annular 
ligament,  lubric-ited  by  a  synovial  membrane.  The  tcndoii.s  then  diverge,  the 
iimermost  one  dividing  into  two ;  and  all,  after  passing  across  the  back  of  the  hand, 
arc  inserted  into  the  second  and  tliird  phalanges  of  the  fingers  in  the  following 
manner:  Each  tendon,  oppcwito  its  corresponding  raetj\carj>o- phalangeal  articula- 
tion, becomes  rnirrow  and  thickened,  gives  off  a  thin  fasciculus  upon  each  side  of 
the  joint,  and  spreads  out  into  a  broad  aponeurosis,  which  covers  the  whole  of  the 
dorsal  surface  of  the  firr^t  jdialaux;  being  reinforced,  in  this  situation,  by  the  ten- 
dons of  the  Interossci  and  Lumiiricalcs.  Opposite  the  first  phalangeal  joint,  this 
nponcurosis  dindes  into  throe  i^lips,  a  middle,  and  two  lateral;  the  former  is  in- 
serted into  the  base  of  tlie  second  phalanx ;  and  the  two  lateral,  which  are  continued 
onwardd  along  the  aides  of  the  second  phalanx,  unite  by  their  contiguous  margins, 
and  are  inserted  into  the  upper  surface  of  the  last  phalanx.  The  tendons  of  the 
middle,  ring,  and  little  fingL-rs  arc  connected  together,  as  they  cross  the  hand,  by 
small  oblique  tendinous  slips.  The  tendons  of  the  index  and  little  fingers  alijo 
receive  before  their  division,  the  six-cial  extensor  tendons  belonging  to  them. 

Jielaiioiis.  By  its  sujyrrficial  sur/ace,  with  the  fascia  of  the  forearm  and  hand* 
the  posterior  annnhtr  ligament,  and  integument.  By  its  tietrp  sur/ace,  with  the 
Supinator  brevis,  tlie  Extensor  muscles  of  the  tliumb  and  index-linger,  posterior 
interosseous  vessels  and  nerve,  the  wrist-joint,  carpus,  metacarpus,  and  phalanges. 
By  its  radial  hordfr,  with  the  Extensor  carpi  radialis  brevior.  By  its  ulnar 
border,  with  the  Extensor  minimi  digiti,  and  Extensor  carpi  ulnaris. 

The  Extensor  Minimi  Diffiti  is  a  slender  muscle,  placed  on  the  inner  side  of 
the  Exten.sor  communis,  with  wliirh  it  is  gonendly  connected.  It  arises  from  the 
common  tendon  by  a  tliin  tendinous  slip ;  and  from  the  intermuscular  septa  between 
it  and  the  adjacent  muscles.  It-s  temlon  nuis  through  a  .separate  conijiartment  in 
the  annular  ligament  behind  tlie  inferior  radio-ulnar  joint,  sulHliviues  into  two 
AS  it  crosses  the  hand,  and,  al  the  mctacarpo-phalangcal  articulation,  unites  with 
the  tendon  derived  from  the  long  Extensor.  The  common  tendon  then  spreads 
into  a  broad  aponeurosis,  which  is  inserted  into  the  second  and  third  phalanges  of 
the  little  linger  in  a  similar  manner  to  the  common  extensor  tendons  of  the  other 
fingers. 

The  Extensor  Corfu  VJnnris  is  the  most  superficial  muscle  on  the  ulnar  side  of 
the  forearm.  It  aris<;s  from  the  external  condyle  of  the  huiiicrus  by  the  common 
tendon ;  from  the  middle  third  of  the  posterior  border  of  the  ulna  below  the  An- 
coneus, and  from  the  hiseia  of  the  forearm.  This  muscle  tenninatcs  in  a  tendon, 
which  runs  through  a  groove  behind  the  styloid  process  of  the  ulna,  passes  through 
a  separate  compartment  in  the  annular  ligament,  and  is  inserted  into  the  base  of 
the  metacarpal  bone  of  the  little  finger. 

Sehtiom.  By  its  snperficial  surface,  with  the  fa.*4ina  of  the  forearm.  By  its 
(iwp  surface,  with  the  ulna,  and  the  muscles  of  the  deep  layer. 

The  Anconeus  is  a  small  triangular  muscle,  placed  behind  and  below  the  elbow- 
joint,  and  iipponrs  to  be  a  continuation  of  the  extenml  portion  of  the  Triceps.  It 
arises  by  a  separate  tendon  from  the  b.'ickpnrt  oftheoutercondyle  of  the  humerus; 
and  is  inserted  into  tlie  side  of  the  olecranon,  and  upper  third  of  the  posterior 
surface  of  the  shaft  of  the  ulna;  its  fibres  diverge  from  their  origin,  the  upper 
ones  being  directed  transversely,  the  lower  obliquely  inwards. 
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Relations.  By  its  supcrfifial  surface,  with  a  strong  fascia  derived  fmm  tbo 
Triceps.  By  xXs  deep  aurfuce,  with  the  elbow-joint,  tie  orbicular  ligaineDi,  the 
uloa,  and  a  small  portion  of  the  Supinator  brevia. 


Posterior  Brachlu.  Region. 
Dtep  Layer. 
Supinator  Brevis.  Extensor  Primi  Intcrnodii  PolliciH. 

Extensor  Ossis  Mctacarpi  Pollicis.  Extensor  Secundi  Intcrnodii  Pollicis, 

Extensor  Indicis. 

The  SvpinatoT  Brevis  is  a  broad  muselft  of  a  hollow  cylindrical  form,  curved 
round  the  upper  third  of  the  radius.  It  arises  from  the  external  condyle  of  the 
humerus,  from  iho  externnl  lateral  ligament  of  the  elbow-joint,  and  the  orbicular 
ligament  of  the  radius,  from  an  oblique  ridge  on  the  ulna,  extending  down  from 
the  posterior  extremity  of  the  k'sser  sigmoid  cavity,  and  from  the  triangular 
depression  in  front  of  it;  audit  also  arises  from  atendinouse.\j>ansion  which  covers 
its  suriace.  The  muscle  surrounds  the  upper  part  of  the  radius ;  the  upper  fibres 
forming  a  sling-llke  fasciculus,  which  encircles  the  neck  of  the  radius  aoove  the 
tuberosity,  to  be  attached  to  the  back  part  of  its  inner  surface;  the  mid<lle  iSbrc^ 
are  attached  to  the  outer  edge  of  the  bicipital  tul>crosity ;  the  lower  fibres  to  the 
oblique  line,  iis  low  down  as  the  insertion  of  the  Pronator  ritdii  teres.  This 
mu.scle  is  pierced  by  the  posterior  interosseous  nerve.  ■ 

Relations.  By  its  superjicial  surface,  with  the  superficial  Extensor  and  Supi- 
nator musuleSf  and  the  radial  vessels  and  nerve.  ISy  its  tfcy  surface,  with  tlie 
elbow-joint,  the  interosseous  membrane,  and  the  radius. 

The  Exteiuor  Ossis  Metacarjn  Pollicis  is  the  most  external  and  the  larpest  of 
the  deep  Extensor  muscles,  lying  imme^liately  below  the  Supinator  brevis,  with 
which  it  is  soniL'timi*>i  unitcil.  It  arises  from  the  posterior  surfjice  of  the  shaft  of 
the  ulna  below  the  origin  of  the  Anconeus,  from  the  interosseous  ligament,  and 
from  the  midd  le  thi  rd  of  the  posterior  surface  of  the  shaft  of  the  radius.  Passing 
obliquely  downwards  and  outward.%  it  terminates  in  a  tendon  which  runs  through 
a  groove  ou  tlic  outer  side  of  the  styloid  process  of  the  radius,  acconipanie<l  f)y 
the  tendon  of  the  Extensor  primi  internodii  poUicis,  and  is  inserted  into  the  base 
of  the  metacarpal  bone  of  the  thumb. 

liiUiiions.  iiy  its  sHperJicial  surface,  yfhh  the  Extensor  communis  digitorum. 
Extensor  minimi  digiti,  and  fascia  of  the  forearm ;  being  crossed  by  the  branches 
of  the  posterior  interosseous  artery  and  nerve.  By  its  c£*p  surfare,  with  the  ulna, 
interosseous  membrane,  radius,  the  tendons  of  the  Extensor  carpi  radialis  longior 
and  brtn'ior;  and,  at  the  outer  side  of  the  wrist,  with  tho  r-idiiu  vessijls.  By  il-s 
7tjipfr  lionler,  with  the  Supinator  brevis.  By  its  lower  h<irder,  with  the  Extensor 
primi  internorlii  pollicis. 

The  Extetisor  Primi  fntemodii  Pollicis,  the  smallest  muscle  of  this  group,  lies 
on  tlie  inner  side  of  the  preceding.  It  arises  from  the  posterior  surface  of  the 
shaft  of  the  radius,  below  th«  Extensor  ossis  mctacarpi,  and  from  the  interosseous 
membrane.  Its  direction  is  similar  to  that  of  the  Extensor  ossis  metacarpi,  iUi 
tendon  passing  through  the  same  groove  on  the  outer  side  of  the  styloid  process 
to  be  in.sertod  into  the  base  of  the  first  phrfJanx  of  the  thumb. 

Relations.    The  same  aa  those  of  the  Extensor  ossis  inetftcarpi  pollicis. 

The  Extensor  ,^:cuivli  InUrnadii  Pollicis  is  much  larger  than  the  preceding 
muscle,  the  origin  of  which  it  partly  covers  in.  It  arises  from  the  posterior  surface 
of  the  shaft,  of  the  ulna,  below  the  origin  of  the  Extensor  ossis  metacarpi  ]K>llici«, 
and  from  the  interosseous  membrane.  It  terminates  in  a  tendon  which  pasws 
through  a  separate  compartment  in  the  annular  ligament,  Iving  in  a  narrow  oblique 
groove  at  the  back  part  of  the  lower  end  of  the  radius.  It  then  crosses  obliquely 
the  Extensor  tendons  of  the  carpus,  being  separated  from  the  other  Extensor 
tendons  of  the  thumb  by  a  triangular  interval,  in  which  the  radial  artery  is  found; 
and  is  finally  inacitod  into  tliu  ba.sc  of  the  last  phalanx  of  the  thumb. 
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Relations.  By  its  superficial  sur/tux,  with  the  same  jiarts  as  the  Extensor  Ofisis 
metacarpi  pollicLs.  By  its  deep  surface,  with  the  xUna,  inter 0!;s«?ous  membrane, 
radius,  uic  wrist,  the  radial  vessels,  and  metacari>fll  bone  of  the  thumb. 

The  Extensnr  IndiriA  is  a  narrow  elongated  muscle,  placed  ou  the  inner  side  o^ 
and  parallel  with,  tho  precoding.    It  arises  from  the  posterior  surface  of  the  shaft 

of  the  ulna,  below  the  origin 

?ig.  175. — Poaleriar  Surfaou  of  tlie  Funsonn.    Duup  MuKoIua.     ^f  ^^q  Kxtellitor  ttecundi  Inter* 

nofiii  polliois.  and  from  the 
interosseous  membrane.  Its 
tendon  passes  with  the  Ex- 
tensor communis  digitorum 
:^^tjjja«u.      ■■v^   >•  through  the  iiamo  canal  in  the 

annular  ligament, -and  i^ubse- 
quently  joins  that  tendon  of 
the  Extensor  eotiimunib  which 
belongs  to  the  index-linger, 
opposite  the  lower  end  of 
the  corresponding  metacarpal 
bone.  It  is  finally  inserted 
into  tho  second  and  third  pha- 
langes of  the  index-finger,  in 
the  mnnncr  alreatJy  described. 

RekUhns.  They  are  simi- 
lar to  those  of  the  preceding 
muscles. 

Nerv*-s.  The  Supinator  lon- 
gus,  Extensor  carpi  radialis 
longior.  and  Anconeus,  are 
suiipUed  by  branches  from  the 
musculo-spiral  nerve;  the  re- 
maining muscles  of  the  ra- 
dial and  posterior  brachial 
rcj^ions,  by  tho  posterior  inter- 
osseous nerve. 

Actions.  Tho  muaclea  of 
the  radial  and  posterior  bra^ 
chial  regions,  which  comi)rise 
all  the  Extensor  and  Supinator 
muscles,  act  upon  the  fore- 
arm, WTist.  and  hand:  Ihcy 
arc  tho  direct  antagonists  of 
the  Pronator  and  Flexor 
muscles.  The  Anconeus  as- 
sists the  Triceps  in  extending 
the  forearni.  The  Supinator 
lon^is  and  brevis  are  the 
supinators  of  the  forearm  and 
hand ;  the  former  muscle  more 
especially  acting  as  a  supina- 
tor when  the  limb  is  pronated. 
When  supination  has  been 
prixluced,  the  Supinator  Ion- 
J'SiA*  gus,  il'  still  continuing  to  act 

flexes  tho  forearm.  T\\e  Ex- 
tensor carpi  radialis  hrtigior 
and  brcvior,  and  Extensor 
carpi  ulnaris  muscles,  are  the 
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Extensors  of  tlie  wrist ;  continuing  tlieir  action,  tliey  serve  to  extend  tljc  foreann 
upon  tho  arm;  they  are  the  direct  antogoni:j;t3  of  the  Flexor  carpi  radialis  and 
nlnaris.  The  couiniou  Extensor  of  the  finguni,  the  Extensors  of  the  tbmub,  and 
the  Exten.Hor8  of  the  index  and  little  fingers,  serve  to  extend  the  phahiugcs  into 
which  they  are  insertol ;  and  arc  the  direct  antagonists  of  the  Flexors.  By  con- 
tinuing their  action,  they  assist  in  extending  the  forearm.  The  Extensors  of  the 
thumb  may  assist  in  siipinating  tho  forearm,  when  this  part  of  the  hand  has  been 
drawn  inwards  towards  the  palm,  on  account  of  the  oblique  direction,  of  the  tendons 
of  these  muscles. 


MCSCLES  AXD  FaSCI-E  OF  TBK  II\N"D. 

Pim^tinn  (Rg.  lAR).     Make  a  traDsrersc  IncUion  aernsti  tbo  Trout  nr  the  vrist.  and  a  second 
,  fccroc!*  thu  hcada  of  tho  inctacar])al  bones,  conocct  tbetwo  bv  a  Tertical  iucisiou  in  the  midJle 
'  liae,  aod  coolinnc  it  through  tho  cciitn-  of  the  miildk*  tioger.    ^o  outerior  and  posteriur  aunalar 
ligamuDtfi,  and  tho  palmar  fascia,  should  first  be  disstictra. 

The  Anterior  Annular  Lifjament  is  a  strong  fibrous  band,  which  arches  over 
the  carpus,  converting  the  deep  groove  on  the  front  of  tlu-se  Ixincs  iuto  a  canal, 
beneath  which  pass  the  flexor  tendons  of  the  fingers. '  It  is  attached,  internally, 
to  tho  pisiform  bone,  and  unciform  j>r<xreys  of  the  unciform ;  and  externally,  to  the 
^  tuberosity  of  the  .sca[)boid,  and  ridge  on  the  trapezium.  It  is  coutmuou.-i.  alx>ve, 
with  the  deep  fascia  of  tho  forearm,  and,  below,  with  the  palmar  fascia.  It  is 
crossed  by  the  tendon  of  the  Pabnaris  lungus,  by  this  ulnar  vessels  and  nerve,  and 
the  cutaneous  branches  of  the  median  and  ulnar  nerves.  It  has  inserted  iuto  ita 
upper  and  inner  part,  the  tendon  of  the  Flexor  carpi  nlnaris;  and  has,  arising 
from  it  below,  the  small  muscles  of  the  thumb  and  little  finger.  It  is  pierced  by 
the  tendon  of  the  Flexor  carpi  radialis;  and,  beneath  it.  pass  the  tenaous  of  tho 
Flexor  sublimis  and  Flexor  profundus  di^tornm,  the  Flexor  lougus  pollicis,  and 
the  mcflian  nerve.  There  are  two  synovial  membranes  beneath  this  ligament;  one 
of  large  size,  inclosing  the  ten<lons  of  the  Flexor  sublimis  and  Flexor  profundus ; 
and  a  separate  one  for  the  tendon  of  the  Flexor  longus  pollicis;  the  latter  is  also 
large  and  very  extensive,  reaching  from  above  the  wrist  to  the  oxtromity  of  the 
last  pludanx  of  the  thumb. 

The  Pttattrtor  Annular  Liija- 
ment  is  a  strong  fibrous  band, 
extending  transversely  across 
the  back  of  the  wrist,  and  con- 
tinuous with  tho  fascia  of  the 
forearm.  It  forms  a  sheath  for 
tho  Extensor  tendons  in  their 
passage  to  the  fingers,  being 
attached,  internally,  to  the  ulna, 
the  cuneiform  and  pisiform 
bonen,  and  palmar  fascia;  ex- 
ternally, to  tho  margin  of  the 
radius ;  and  in  its  passage  across 
the  wrist,  to  the  elevated  ridges* 
on  the  posterior  surface  of  the 
radius.  It  preseuta  six  com- 
partmeobi  for  tho  passage  of 
tendons,  each  of  which  is  lined 
by  a  separate  synovial    mem* 

brane.     These  are,  from  without  inwards — 1.  On  tho  outer  aide  of  tho  styloid  pro- 
cess for  the  tendons  of  the  Extensor  ossis  metac^rjn  pollicis,  and  Extensor  prirai 
intemodii  pollicis.     2.  B<;hind  tho  styloid  process,  for  the  tendons  of  the  Extensor 
,  carpi  radialis  lontrior  and  br^vior.     3,  Opposite  tbo  outer  side  of  tho  post-erior 
k>Barfaco  of  the  radius,  for  the  tendon  of  the  Extensor  secundi  intemodii  pollicis. 


Fig.  176. — TniMTerae  ««lion  thmn^b  Ihi*  Wriiit,  nhow- 

iag  tbt)  Pi>iitt>riiir  Aaniilur  Li};aiii«nl.  atii3  th<*  cannU 

for  the  pasaagtt  of  tho  Kxteusor  T«iutluu«. 
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4.  To  l\\Q  inner  siile  of  the  latter,  for  the  tendons  of  the  Extensor  communis 
digitorum,  and  Extensor  indicia.  6.  For  the  Extensor  minimi  digili,  opposite  the 
interval  between  the  radius  and  ulna.  6.  Fur  the  tendon  of  the  Extensor  carpi 
ulnaris,  grooving  the  back  of  the  xilna.  The  synovial  membrnncs  lining  these 
sheaths  arc  usaally  very  extensive,  reaching  from  above  the  annular  ligament 
down  upon  the  tendons,  almost  to  their  insertion. 

The  jHthmr  fascia  forms  a  common  sheath  which  invests  the  muscles  of  the 
hand.     It  consists  of  a  central  and  two  lateral  jwrtions. 

The  central  jjfirtion  occupies  the  middle  of  the  palm,  is  triangular  in  shape,  of 
great  strength  and  thickness,  and  binds  down  the  tendons  in  this  situation.  It  is 
narrow  alxfve,  being  attached  to  the  lower  margin  of  the  annular  ligament,  and 
receives  the  expanded  tendon  of  the  Palmaris  longus  muscle.  Below,  it  is  broad 
and  cxpantlcd,  and  op|K)site  the  heads  of  the  metacarj)al  bones  divides  into  four 
slips,  for  the  four  finders.  Each  slip  subdivides  into  two  processes,  which  inclose 
the  tendons  of  the  flexor  muscles,  and  are  attached  to  the  sides  of  the  fii'st  pha* 
lanx,  and  to  the  glenoid  lignment;  by  this  arrangement,  four  arches  are  formed, 
under  which  the  Flexor  tendons  pass.  The  intervals  left  in  the  fascia  between 
the  four  fibrous  slips  transmit  the  digital  vessels  and  nerves,  and  the  tendons  of 
the  Lumhricales.  At  the  point  of  division  of  the  palmar  fascia  into  the  slips  above 
mentioned,  numerous  strong  transverse  fibres  bind  the  separate  processes  together. 
The  palmar  fascia  is  intimately  ndlierent  to  the  integument  liy  nuinen»us  fibrous 
bauds,  and  gives  origin  by  its  inner  margin  to  the  Palraaris  brevis;  it  covers  the 
superficial  palmar  arch,  the  tendons  of  the  Flexor  muscles,  and  the  branches  of  the 
median  and  ulnar  nerves;  and  on  each  side  it  gives  off  a  vertical  septum,  which 
is  continuous  with  the  interosseous  aponeurosis,  and  separates  the  lateral  from  the 
middle  palmar  group  of  muscles. 

The  lateral 2>'>rf ions  0^  the  palmar  fascia  are  thin  fibrous  layers,  which  cover, 
on  the  radial  side,  the  muscles  of  the  ball  of  the  thumb;  and,  on  the  ulnar  side, 
the  mu.scles  of  tlie  little  finger;  they  are  continuous  with  the  dorsal  fascia,  and  in, 
the  palm,  with  the  middle  portion  of  the  palmar  fascia. 

Muscles  of  thk  Hand. 

The  muscles  of  the  hand  are  subdivided  into  three  groups. — 1.  Those  of  the 
thumb,  which  occudv  the  radial  side.  2.  Those  of  the  little  finger,  which  occupy 
the  ulnar  side.  8,  Those  in  the  middle  of  the  palm  and  between  the  interosseous 
spaces. 

Badial  Hegio^. 

Muscles  of  Oie  Thumb. 

Abductor  Pollicis. 

Opponens  I'oUicis  or  Flexor  Ossis  Mctacarpi. 

Flexor  Brevis  Pollicis. 

Adductor  Pollicis. 

The  Ahducior  Pollicis  is  a  thin,  flat  muscle,  placed  immediately  licncath  the 
integument  It  arises  from  the  ridge  of  the  os  trapezium  and  annular  ligament ; 
and,  passing  outwards  and  downwards,  is  inserted  by  a  thin,  flat  tendon  into  the 
Tadial  side  of  tho  base  of  the  first  phalanx  of  the  thumb. 

Relalions.  By  its  superficial  surface,  with  the  palmar  fascia.  By  its  d^p  >iur- 
face,  with  the  Opjionena  pollicis,  from  which  it  is  separateil  hv  a  thin  a|K)neurosia, 
Its  inner  border  la  separated  from  the  F'lexor  brevis  pollicis  tiy  a  narrow  cellular 
interval. 

The  Opponais  Pollicis  is  a  small  triangular  muscle,  placed  beneath  the  pre- 
ceding. It  arises  from  the  palmar  surface  of  the  trapezium  and  annulur  ligament; 
I>aHsing  downwartls  and  outwards,  it  is  insertetl  into  the  whole  length  of  the  meta- 
carpnl  bone  of  the  thumb  on  its  radial  side. 

kelalions.     By  its  superficial  surface,  with  the  Abductor  pollicis.     By  its  dtrp 
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■wWch.  are  inserted  one  on  either  side  of  the  base  of  the  first  phalanx  of  the  tliumb, 
tho  out^ir  portion  being  joined  with  the  Abductor,  and  the  inner  with  the  Adductor. 
A  sesamoid  bono  is  developed  in  each  tendon  aa  it  posses  across  the  metacarpo- 
phalangeid  joint 

BehtioM.  By  its  superficial  snr/ac^f  with  the  palmar  foflcia.  By  its  deep  sur- 
/act,  with  tho  Adductor  pollicis,  and  tendon  of  the  Flexor  carpi  radialis.  By  its 
ts^mal  surface,  with  the  Opponens  pollicia.  By  its  internal  sur/acef  with  the 
tendon  of  the  Flexor  longus  pollicia. 

The  Ailtiftctor  Pollkis  (fig.  17S)  is  the  most  deeply  seatetl  of  this  group  of 
muscles.  It  is  of  a  triangular  form,  arising,  by  its  broad  base,  from  the  As-bole 
length  of  the  metacarpal  bone  of  the  middle  finger  on  its  palmar  surface;  the 
fibres,  proceeding  outwards,  converge,  to  be  inserted  with  the  innermost  tendon  of 
tho  Flexor  bre^'is  poUicis,  into  the  ulnar  side  of  the  buae  of  the  first  phalanx  of 
the  thumb,  and  into  the  internal  sesamoid  hnnc. 

Jirktiwus,  By  its  sv/terJtci'aJ sttr/acc,  with  the  Flexor  brevis  [X)llicis,  the  tendons 
of  the  Flexor  profimdua  and  Lumbricalcs.  Its  (hp  surftire  covers  the  first  two 
interosseous  s]>nees,  fmtn  whicli  it  is  .si'i>ani^?d  by  a  strong  arKineurosis. 

A'envj.  The  Abductor,  Opponens.  and  outer  head  of  the  Flexor  brevis  pollicia, 
ai*e  supplied  hy  the  me<lian  nerve;  the  inner  head  of  the  Flexor  brevis,  and  the 
Adductor  pollicia,  by  the  ulnar  nerve. 

AHioiis.  The  actions  of  the  muscles  of  the  thumb  are  almost  sufficiently  indi- 
cateil  by  their  names.  This  segment  of  the  hand  is  provided  with  three  Extensors, 
an  Extensor  of  the  metacarpal  bone,  an  Extensor  of  the  first,  aud  an  Extensor  of 
the  second  nhalanx;  those  occupy  the  dorsal  surface  of  the  forearm  and  hand. 
There  arc,  also,  three  Flexors  on  the  palmar  surface,  a  Flexor  of  tlic  metacarpal 
bone,  tho  Flexor  ossis  metacarpi  or  Opponens  polUcis,  the  Flexor  brevis  pollicia, 
and  the  Flexor  longus  poDicis;  there  is  also  an  Abdriet4:)r  and  an  Aaductor. 
These  muscles  give  to  the  thumb  that  extensive  range  of  motion  which  it  poe- 
sesses  in  an  eminent  degree. 


Ulxah  Region. 
Mwcks  of  the  LiUk  Finger. 

Palmaris  Brevis.  Flexor  Brevis  Minimi  Digiti. 

Abductor  Minimi  Digiti.  Opponens  Minimi  Digiti. 

The  Patmaris  Brevis  is  a  thin  quadrilateral  muscle,  placed  beneath  the  integu- 
ment on  the  ulnar  side  of  the  hand.  It  arises  by  tendinous  fasciculi,  from  the 
annular  ligament  and  palmar  fascia;  the  fleshy  fibres  pass  horizontally  inwards, 
to  be  inserted  into  the  skiu  on  the  inner  border  of  tho  palm  of  the  hand. 

RtUitions.  By  its  attpa-Jicial  aur/avc.  with  tho  intccument  to  which  it  is  inti- 
mately adherent,  especially  bv  its  inner  extremity.  By  its  deep  surface,  with  tho 
inner  poiiiun  of  the  palmar  iascia,  which  eepamtes  it  fixim  the  ulnar  vessels  and 
nerve,  and  from  tho  muscles  of  the  ulnar  side  of  the  hand. 

The  AhUnctor  Minimi  Difjiii  is  situated  on  the  ulnar  border  of  the  palm  of  the 
hand.  It  ariiic^  from  the  pisiform  bone,  and  from  an  expansion  of  the  tendon  of 
the  Flexor  carjii  ulnaris;  and  terminates  in  a  flat  tendon,  which  is  inserted  into 
the  ulnar  side  of  the  base  of  the  first  phalanx  of  the  little  finger. 

Rehtiona.  Bv  its  svj'Crfcial  surface,  with  the  inner  portion  of  the  palmar 
fascia,  and  the  falmaris  brevis.  By  its  deej)  aurfaee,  with  the  Flexor  ossia  meta- 
carpi.    By  its  inner  hortlcr,  with  tho  Flexor  brevis  mininu  digiti. 

Tho  Flexor  Brctus  Mimmi  Digiti  lies  on  the  same  jilaue  as  the  ]»reccding  muscle, 
on  its  radial  side.  It  arises  from  the  tip  of  the  unciform  process  of  the  unciform 
bone,  and  anterior  surface  of  tho  annular  ligament,  and  is  inserted  into  tho  base  of 
the  first  phalanx  of  the  little  finger,  with  the  preceding.  It  ia  separated  from  the 
Abductor  at  its  origin,  by  the  deep  brandies  of  the  ulnar  artery  and  ncr\'o.  This 
muscle  \a  sometimes  wanting;  the  Abductor  is  then,  usually,  of  large  size. 
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Relations.  By  its  superficial  surface,  with  the  internal  portion  of  tbe  palmar 
iSucio,  and  tho  Pftlmaris  brevia.  By  its  detp  9itr/ac€>  with  tbe  Flexor  ossia  mcta- 
carpL 

Tho  Opponens  Minimi  Ditjiti  (6g.  173),  is  of  a  triangular  form,  and  placed  im- 
mediatelv  beneath  the  prccahng  mo^lca.  It  arises  from  the  unciform  process  of 
the  uncitorm  bone,  and  contiguous  portion  of  the  annular  ligament ;  itg  fibres  pass 
downwards  and  inwards,  to  be  inserted  into  the  whole  length  of  the  metacarpal 
bone  of  the  little  finger,  along  its  ulnar  margin. 

RelfUiom.  Hy  its  superficial  surface,  with  the  Flexor  brevis,  and  Abductor 
tninirai  digiti.  By  its  (ir/j  surfacr^  with  the  Interossei  muscles  in  the  fifth 
inetJicar}>al  space,  the  metacarpal  bone,  and  the  Flexor  tendons  of  tbe  little 
ibiger. 

Serves.    All  the  mnsclcs  of  this  group  aro  supplicil  by  tho  ulnar  nerve. 

Actions.  The  actions  of  the  muscles  of  the  little  finger  are  expresse^l  in  their 
names.  The  Falmaris  brevis  corrugates  the  skin  on  the  inner  side  of  the  paltn 
of  the  hand. 


Middle  Falm^vb  Kegiox. 

Lumbricalcs.  Interossei  Palmares. 

Interossei  Dorsalcs. 

The  Lnmhricakjt  are  four  small  fleshy  fasciculi,  accessories  to  the  deep  Flexor 
muscle.  They  arise  !>y  fieshy  fibres  from  the  tendons  of  tho  deep  Flexor;  the  first 
^d  second,  from  tho  radial  side  and  palmar  surface  of  tho  tendons  of  tho  index 
and  middle  fingers;  the  third,  from  the  contiguous  sides  of  tho  tendons  of  the 
middle  and  ring  fingers;  and  the  fourth,  from  the  eonti^uous  sides  of  the  tendons 
of  the  rin(^  and  little  fingers.  They  pass  forwards  to  the  radial  side  of  the  corre- 
sponding fingers,  and  opposite  the  metacaqx>-plialangeal  articulations  each  tendon 
terminates  in  a  bro:id  aponeurosis,  which  „.    „      „    „      ..  .,,,„. 

is  inserted  into  the  tendinous  expansion   ^'K'  "8.-TUeDof«I  Ut«ro«a.of  Left  H«d. 

from  the  Extensor  communis  digitorum, 
which  covers  the  dorsal  aspect  of  each 
finger. 

The  Interossei  Muscles  are  so  named 
from  occupying  tho  intervals  between  the 
metacarpal  bones.  They  are  divided  into 
two  sets,  a  dorsal  and  palmar ;  the  former 
are  four  in  number,  one  in  each  mcta< 
cardial  space;  the  latter,  three  in  nmnbcr, 
lie  upon  the  metacarpal  bones. 

The  Dorsal  fnierossei  are  four  in 
number,  larger  than  the  palmar,  and 
occupy  tlic  intervals  between  tho  meta- 
carpal bones.  They  aro  bipcnniform 
lUQSclcs,  arising  by  two  heads  from  the 
adjacent  sides  of  the  mctacarpjil  bones, 
but  more  extensively  from  that  side  of 
the  metacarpal  bane,  which  corresponds 
to  the  side  of  tho  finger  in  which  the 
muscle  is  inserted.  They  are  inserted 
into  the  base  of  tho  first  phalanges,  and 
into  the  ajjoncurosis  of  the  common 
Extensor  tendon.  Between  the  double  origin  of  each  of  these  mnsclos  is  a 
narrow  triangular  interval,  through  which  passes  a  perforating  branch  from  the 
deep  pahnar  arch. 

The  First  Dorsal  Interoaseoua  muscle  or  Ahductor  iruUcis  is  larger  than  tho 
others,  and  lies  in  the  interval  between  the  thumb  .and  index-fiugcr.     It  is  flat. 
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Pig.  179.— TIjs  Faltunr  luWrosiel  of  Left  Hand. 


txiangular  in  form,  and  arises  by  two  heads,  separated  bj  a  fibrous  arcb.  for  the 
passage  of  the  radial  artery  into  the  deeo  part  of  the  palm  of  the  hand.  The 
outer  head  arisejj  from  the  upper  lialf  of  the  uluar  border  of  tlie  first  metacarpal 
bone ;  the  inner  head,  from  the  entire  length  of  the  radial  border  of  the  second 
mctacaipal  Iwno ;  the  tendon  is  inserted  into  the  radial  side  of  the  index-finger. 
The  second  and  third  are  inserted  into  the  middle  finger,  the  funner  into  its 
raiHul,  the  latter  into  its  ulnar  aide.  The  fourtb  is  inserted  in  the  ulnar  side  of 
the  ring-finger. 

The  Palmar  Jnterossei,  three  in  number,  are  smaller  than  the  Dorsal,  and  placed 
upon  the  palmar  surface  of  the  metacarjml  bones,  rather  than  between  them. 

They  arise  from  the  entire  length  of  the 
metacarpal  Iwne  of  one  finger,  and  are 
inserted  into  the  side  of  the  base  of  the 
first  phalanx  and  a|>oneurotic  expansion 
of  the  common  Extensor  tendon  of  the 
same  finger. 

The  first  arises  from  the  ulnar  side  of 
the  second  metacarpal  bone,  and  is  in- 
serted into  the  sitme  side  of  the  index- 
finger.  The  second  arises  fn^-m  the  radial 
side  of  the  fourth  metjicaninl  Ikhic,  and 
is  inserted  into  the  same  side  of  the  ring- 
finger.  The  third  arises  from  the  radial 
side  of  the  fifth  metacarpal  bone,  and  is 
inserted  into  the  same  side  of  the  little 
finger.  From  this  account  it  may  be  seen, 
that  each  finder  is  provided  with  two  In- 
terossei  muscles,  with  the  exception  of  the 
little  finger. 

Kervei.  The  two  outer  Lumbricales 
are  supplie<l  by  the  median  nerve;  the 
rest  of  the  muiscles  of  this  group,  by  the 
ulnar. 

AdionA.  The  Dors.il  intcrossoi  muscles 
abdact  the  fingers  from  an  imaginary  lino  drawn  longitudinally  thrtiugh  the  centre 
of  the  middle  finger;  and  the  Palmar  intcri)ssci  adduct  the  fingers  towanls  the 
same  line.  They  usually  assist  the  Extensor  muscles;  but  when  the  fingers  ore 
slightly  bent,  they  assist  in  fiexing  the  fingers. 
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The  Rtndcnt,  having  completed  the  dissection  of  the  niuscli?s  of  the  nppcr  extremity,  shonld 
consider  the  eflectfi  likely  to  hv  produced  by  the  action  of  thi'  viirious  mnsck'S  in  fnictnrt'  of  the 
bones;  the  cauaes  of  ditptnct>nii.-at  art'  thu8  easily  recognized,  and  a  euiUiblc  trt:atm<'Qt  in  each 
CMC  may  lie  roHdily  adopted. 

In  considcrinp  the  action!*  of  the  various  muscles  upon  fractures  of  the  upper  extremity,  the 
most  common  forms  of  injury  have  been  selcpted,  holh  for  ittuatmtion  and  description. 

Fnu'tiire  of  the  ciavich  is  an  exceedingly  common  accident,  and  is  niinally  cauRed  by  indirect 
violenct',  iis  a  fall  upon  the  shoulder ;  it  occafit anally,  however,  occnra  from  direct  force.  Its  most 
QsaaL  fiittmlion  is  just  external  to  tlLc  centre  of  the  bono,  but  it  may  occur  at  the  sternal  or  acro- 
mial ends. 

Fracture  of  the  middle  of  the  dnvich  (fiff.  ISO)  is  always  attended  with  considemldc  displace- 
ment, the  MiUT  froirmcnt  hcinp  drawn  downwards,  forwarda,  and  inwards ;  the  intii-r  frui^mcnt 
fllightly  unwards.  The  out^r  fraj'meni.  is  drawn  down  bv  the  weight  of  the  arm.  and  the  action 
of  the  iH-'hoid.  and  forwards  and  inwards  by  the  retrtoraliii  minor  and  Subclavius  moBeles;  the 
inner  fra;rni«.'u1  is  pliphlly  raised  hy  the  Sti'rno-cleidi>-niH>i|oid.  biit  nnly  to  a  wry  liinitcd  extent, 
aa  the  ntluchmcnt  of  the  cosio^-javirular  lipament  and  Pectoralia  major  below  and  in  front  ironkl 
prevent  any  very  groat  displacement  nnwards.  The  cayscs  of  displacement  having  been  oscer- 
laiaed,  it  is  easy  to  apply  the  npproprmle  treatment.    The  outer  fragment  is  to  be  drawn  out- 
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Fig.  ISO.— PnctDK  of  llie  Middle  of  Ui« 
CUvicle. 


nod,  topclfaer  witli  the  scapula,  nused  upwards  to  &  krcl  wiUi  tlio  inner  flmfmait,  ud 
retained  in  that  piiftttion. 

Id  froclore  of  the  acromtni  end  of  the  da- 
vide:  between  the  conoid  nod  trapezoid  liga- 
ments, only  slight  displacement  oecura,  as 
these  ligaments,  from  their  ohliqne  insertion, 
terre  to  hold  both  portions  of  the  bone  m 
apposition.  Fracture,  alao,  of  the  sitmal  end, 
internal  to  the  costu-vIaviculBr  lifrunieQt,  is 
atlomlcfd  with  only  sli^cht  diitplaceaieDt,  this 
ligament  sernn;;  to  n-toin  the  fragments  in 
close  apposition. 

Fracture  of  the  acromion  procaB  asnallj 
arises  from  violeoco  applied  to  the  npper  and 
outer  piirt  of  tbe  shoulder;  it  is  generally 
known  by  the  rolnndity  of  the  tthoulder  being 
lost,  from  the  Pel  told  drowing  duwnwardis  and 
forwards  the  rractured  portion;  and  the  dis- 
pUccinont  may  cBaily  be  discovered  by  trueitig 
the  margin  of  the  clavicle  oulwords,  wlion  the 
fragment  will  be  found  restinj;  od  tlie  front 
and  upper  part  of  the  head  of  the  humerus. 
In  ortier  to  relax  the  uuterior  and  enter  fibres 
of  the  I>eltoid  (the  oppoi>iDg  mnticle).  the  arm 
•hoiUU  be  drawn  forwards  across  the  chest, 
and  the  elbow  well  raised,  so  that  the  head 
of  the  bone  may  press  upwards  the  acromion 
proce<(s,  and  retain  it  in  it.t  position. 

Froclore  of  the  cTaaitd  pntrtM  is  an  ex- 
tremely rare  accident,  and  is  usually  caused 
hr  a  sharp  blow  on  the  point  of  the  shoulder. 


Ihsplacemont  is  here  produced  by  the  com- 
biucd  actions  of  the  1  ec 


L'clurulut  minor,  »bort 

head  of  thu  Biceps,  and  Conicii-liruchiidia,  the  furnier  muscle  drawinz  the  frafrment  inwards,  the 
latter  dircctlv  downwards,  the  umuuut  of  displacrmont  t>riiiv  timitrtf  1>t  the  coaueciion  of  this 
proce.^9  to  the  acromion  by  means  of  the  coraco-acromiuJ  ligament.  In  order  to  relax  these 
muscloK,  and  replace  the  rra|;rueuts  in  close  apposition,  the  fori-nrm  shoidd  lie  flexetl  so  as  to 
relax  the  Bie.epii,  and  the  arm  drawn  forwards  and  inwards  acroaa  the  ehent  so  as  to  rrlax  the 
Coraco-braehialis ;  the  humems  should  then  be  pushed  upwards  against  the  i-oract>-acromial 
bgamcDt,  and  Ihe  arm  retained  In  this  position. 

Fraclun^  of  the  ajiat"miral  neck  p/ the  /lurrierus  within  the  capsular  ligament  is  a  rare  accident, 
attended  with  very  slight  displacement,  an  impaired  condition  of  the  motions  of  the  joint,  and 
ere  pit  u.*. 

tnicture  of  the  surgical  neck  (fig.  ISl)  h  very  common,  is  attended  with  considerable  displace- 
mrnt,  nnd  its  nnpearanees  corrrtspund  snmcu'hut.  with  those  of  dL'^localion  of  the  hcail  of  the 
humerus  into  the  axilla.   The  nppcr  fragrarnt 


is  slightly  elevated  under  the  coraco -acromial 
Ugamenl    br   the    muscles   attached   to   the 

frrcater  and  Itrsser  tuWrositicR ;  the  lower 
ra^cnt  is  flrawn  inwards  by  the  Pectoralis 
major,  LQtii>simas  dorsi,  and  Teres  major; 
and  the  humerus  is  thrown  obliquely  outwanls 
frum  the  ^ide  by  the  I>eitoid.  and  occasionally 
elevated  so  aa  tn  jirujcct  beneath  und  in  front 
of  the  coracoid  process.  IJy  flxing  the  shoul- 
der, and  drawing  the  arm  outwards  and 
downwards,  the  deformity  is  at  once  reduced. 
To  counteract  the  actmn  of  the  opposing 
muscles,  and  to  keep  the  fVngmcnts  m  poet- 
lion,  the  arm  i?hould  bo  drawn  from  the  side, 
pantebourd  splinfs  applied  on  its  four 
des;  a  large  conical-!<li»pi-il  pad  should  bo 
^  laced  to  the  axilla  with  the  base  turned 
upwmrda,  and  the  elhnw  approximated  to  the 
side,  nod  retained  there  by  u  bnmd  roller 
passed  round  the  chest ;  the  forearm  <ihould 
then  be  flexed,  aud  the  hand  supported  in  a 
sling,  rare  being  taken  not  to  raise  the  elbow, 
otherwise  the  lower  fragment  may  be  displaced 
Bpwards. 
2L 


Fig.  181.— Fracture  of  the  Surgioal  Keok 
of  the  llDnii^rus. 


^ 
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Id  fracture  of  tlie  shaft  o^f/ieAumertM,  below  the  insertibn  of  tlie  Pertumlifi  luujor  Latuesiniiiii 
dorift,  aod  Tercfl  iniijor.  aod  ubovi;  tlie  iL^rtioti  of  the  iNiKuid.  thcTe  is  also  coasidemble  deTonnity. 
the  upper  fraument  bciup  drowu  iuwardi'  by  the  first-mi'Uliuni'd  innKrles,  and  ihr  liiwitr  frapiin'nt 
drawn  upwards  and  outwards  by  tho  Deltoid,  nrodncing  shortt^niDg'orthc  limb,  and  a  roosidorablo 
promiin-ucL'  at  the  sent  of  fracture,  from  the  fraclured  ends  of  the  bone  riding  over  oue  another, 
especially  if  Ihe  fracture  lakes  plate  in  an  obliqoe  direction.  The  frajrmeniJi  may  be  readQy 
brought  into  appo8iti<m  by  extcosion  from  the  elbov,  and  retained  iu  that  puaitiun  by  adopting 
-the  same  means  as  in  the  preceding  injury. 

In  fracture  of  the  shaft  of  the  humertis  immediately  below  the  insertion  of  the  Deltoid,  the 
amount  of  deformity  depends  greatly  upon  the  direction  of  the  fracture.  If  the  fractare  occurs 
in  a  traJiSTerBe  direction,  only  ttligbt  dii^ placement  occurs,  the  upper  fragment  being  drawn  a 
little  forwards ;  but  in  nbliqne  fracture,  the  combined  afitions  of  the  Hircpa  ajid  Brachiulii<  anticus 
mnncleit  in  front,  and  the  'I  ricepa  behind,  draw  upwards  the  lower  fragnieDt.  eatiKing  it  to  glide 
over  the  upper  fragment,  cither  backwards  or  forwards,  accorclirig  to  ihe  direction  of  the  fractnre. 
Simple  extension  reduces  the  deformity,  and  the  application  of  splints  on  the  four  Bides  of  the 
arm  retains  the  fnigmeutK  in  appobitioii.  C'arc  should  be  taken  not  to  raise  the  elbow,  but  the 
forearm  and  hand  may  be  supported  in  a  sling. 

Fracture  of  the  hitmtrtis  (fig.  182)  immediately  above  the  condyles  deservw  tery  atteative 

consideration,  as  the  general  appearances  cor- 


Fig.  182.— FraotoTO  of  lh«  Humerus  above  the 
Condylus. 


respond  somewhat  with  thof^'  modticed  by 
separation  of  tlic  epiphysis  of  ttie  homems, 
and  with  those  of  dislocation  of  the  radius 
afld  ulna  backwardf>.  If  the  direction  of  the 
fraeiurc  is  obIi(iuc  from  above,  downwards, 
and  forwards,  the  lower  fmpment  is  drawn 
npwnnJs  and  backwards  by  ibi'  Bra^hiolis 
nnticuB  tind  Hirep«  in  front,  and  the  Triceps 
behind-  This  injury  maybe  diaftnostioatcd  from 
dislocation,  by  the  increa:>cd  mobility  in  fruc- 
ture,  the  existence  of  crepitus,  and  the  de- 
formity being  remedied  by  extension,  l»y  the 
discontinuance  of  which  it  ui  again  reproduced. 
The  age  of  the  patient  is  of  importance  iu 
distingiiiMhing  this  form  of  injury  from  sepa* 
ration  of  tho  epiphysis.  If  fractnre  occurs 
in  the  opposite  direction  to  that  shown  in 
the  accompanying  figure,  the  lowitr  fragment 
la  drawn  upwards  and  forwartt^.  rauiting  a 
considcrubli-  pruminencc  in  front ;  and  the 
upper  fragment  projects  backwards  beneath 
the  tendon  of  the  Triceps  muscle. 

Fracture  of  the  cvrunoiti  iimcvfig  of  the  uina 
is  an  accident  of  rare  occurrence,  and  is 
usually  caused  by  violent  action  of  the  Bra- 
chialis  anlicus  niusclc.  The  amount  of  dis> 
placement  rariea  aceording  to  tho  extent  of  the  fracture.  If  the  tip  of  the  process  only  is 
broken  ofl^  the  fragment  is  drawn  upwards  by  the  Brachiali.<t  anticus  on  a  level  with  the 

coronold  depression  of  the  humerus,  and 


Fig.  ISS.-'FraotnrB  of  the  Olecranon. 


the  power  of  flexion  is  partially  lost.  If 
the  process  is  broken  off  near  its  root,  the 
fragment  is  tttitl  displaced  by  the  same 
muscle;  at  the  same  time,  uu  extending 
the  foreanii,  partial  dislocaliim  backwards 
of  the  ulna  occurs  from  the  anion  of  the 
Triceps  mneclc.  The  appropriotc  treat- 
ment would  be  to  relax  the  Bruchialis  on- 
ticas  by  Hexing  the  forearm,  and  to  retain 
the  fru>;mcQts  in  upposttiun  by  keeping 
thcarm  in  this  position.  Union  is  generally 
ligamentous. 

Fracture  of  the  olecranon  prorr«  (fl^. 
183)  is  a  more  freijuent  ucrident,  and  is 
caused  either  by  violent  action  of  the 
Triceps  muscle,  or  bv  a  fall  or  blow  nmm 
the  point  of  the  elbow.  The  delaened 
fragment  ts  dinplaced  upwards,  by  the 
action  of  the  Triceps  muscle,  from  half  an 
inch  to  two  inches;  the  tiromiucuce  of  the 
elbow  is  consequently  lost,  and  a  deep 
hollow  is  felt  at  the  back  part  of  the  Joint,  which  is  much  increased  uu  tlexing  the  limb.    The 


OF   THE    MUSCLES   OF   TUE   UPPER   EXTREMITY.       323 


patient  nt  the  %ume  time  loacs  the  power  or  extending  the  forearm,  llie  treatment  coDsisti;  in 
relaxing  the  Triceps  Ur  exteoding  tbo  forearm,  und  rctoiuiDg  it  in  this  pniiition  bTmeaDflora 
long'  mlrtught  spliut  applied  lu  Itiu  front  of  the  arm ;  the  frii^meaL»  sre  thus  brought  into  closer 
appu.'iitiwn.  and  mny  he  further  upproximuted  hy  druwing*  down  the  upper  Ir&gmcnl.  Union  a 
geuentUy  lignu)entou5. 

Fractare  of  the  nfck  of  the  radius  is  an  exceedingly  rare  nccidcot.  and  i»  generally  caused  hy 
direct  riulence.  Its  diufftiujiitt  ia  Humewhat  olMciire,  on  account  of  the  blight  dufuriuity  vi>4iblu 
fnim  the  largn  number  of  musclea  which  Hurniund  it;  hut  th4>  muvcmcntt)  of  pronatioa  and  supU 
natioQ  ore  entirely  lost.  The  upper  fnigroent  ut  drawn  outwards  by  the  Supinator  brevis.  its 
extent  of  displacement  being  limited  by  the  attachment  of  the  orbicular  ligament.  The  lower 
fragment  is  drawn  forwards  and  sliL'hily  upwards  by  ihe  Biceps,  and  inwards  by  the  Pronator 
radii  teres,  Hi  disptacemeut  forwanis  and  upwards  belug  counteracted  in  some  degree  by  the 
Supinator  brevis.  Th«>  treatment  essentially  consists  in  reJaxing  Ihe  Hictrps,  Hupiuulor  brevis. 
anu  Pronator  radii  teres  mu.'irle.-i,  by  fle.xinfi;  the  furcnrm,  and  placing  it  in  n  position  midwuy 
between  pronation  and  gnpinaticn,  extension  having  been  previously  made  so  an  to  bring  the 
parts  in  apposilioa. 

Fractare  of  the  radius  {fig.  184)  i»  mor©  common  than  fracture  of  the  ulqa,  on  account  of  the 
connection  of  the  former  wiln  the  wriot     Fracture  of  the  !>lmrt  of  the  radius  near  its  centre  may 
occur  from  direct  violence,  but   more  fre- 
({ueally  from  a  fall  forwards,  the  entire  w^eight 

of  the  'body  being  received  on  the  wrist  and  yxg,  Iftl— Practore  of  the  Shaft  of  the  Radius. 

hand.  The  upper  fragment  is  drown  up- 
wards by  the  Biceps,  and  Inwards  by  the 
Pronator  redil  tercx.  holding  a  position  niid- 
way  between  pronation  oud  Kupioatiun.  and 
n  degree  of  fulness  in  the  upper  half  of  the 
forearm  is  thus  produced;  tuc  lower  Frag- 
inent     is    drawn     downwards    and    inwards  i  i^l 

towards  the  ulna  by  the  Pronator  i|uudniTUB, 
and  thrown  into  a  state  of  pronation  ty  the 
same  mascle;  at  the  same  time,  the  Supi- 
nator loitgu^s.  by  elevating  (he  stvluid  pro- 
cess, into  whit:b  it  in,  inxerttH).  will  serve  to 
depress  still  mrire  the  apner  end  of  iha  lower 

fn^gincnt  towards  the  ulna.  Id  order  to  relax  the  opposing  muf^cles  Ihe  forearm  should  be 
bent,  and  the  limb  placed  iu  a  posiliou  niiUwny  between  prouatiou  and  supination ;  the  fructura 
is  then  easily  reduced  by  extension  from  the  wrist  and  elbow.  Wt'll-paddi*d  splinis  Mhoiild  then  be 
applied  on  both  .lides  of  the  forearm  from  the  elbow  to  the  wrist;  the  hand  lieing  allowed  to  full 
win.  by  its  own  weight,  counteract  the  action  of  the  Pronator  ipiadratus  and  Supinator  longus, 
and  elevate  the  lower  fragment  to  the  level  of  the  upper  one. 

Fracture  of  the  nhaft  of  the  ulna  is  not  a  common  accident;  it  is  usually  caused  by  direct  rio- 
lence.  Its  more  protected  position  on  the  inner  side  of  the  limb,  the  greater  strength  of  its  shaft, 
and  its  indirect  connection  with  the  wrist,  render  it  lees  liable  to  injury  than  the  radius.  It  usu- 
ally occurs  a  little  below  the  centre,  which  is  the  weakest  part  of  the  bone.  The  apper  fragment 
retains  its  usual  position;  but  the  lowiT  fragment  is  ilruwn  imlwards  towards  the  nidius  by  the 
Pronator  quadratos.  producin^r  a  welUmarked  depression  at  the  scat  of  fracture,  and  some  ruloefis 
OD  the  denial  and  palmar  surfaces  of  the  forearm.  The  fracture  is  easily  reduced  by  extension 
from  the  wrist  una  forearm.  The  forearm  .should  be  flexed,  anil  plaerd  iu  a  position  midway 
between  pronation  and  snpination,  and  well-padded  splints  applied  from  the  elbow  to  the  ends  of 
the  fingers. 

Fraclare  of  the  ahaftv  of  thf  radius  and  uina  together  is  not  a  common  accident;  it  may  arise 
from  a  direct  blow,  or  from  indirect  violence.  The  lower  fragments  arc  drawn  upwanls,  some- 
times forwards,  aometimes  buckw&rds,  according  to  the  direction  of  the  fracture,  by  the  combined 
acliottt  of  the  Flexor  and  Kxtensor  muscles.  produ('ing  a  degree  of  fulness  on  the  doi-sal  «ir  pal- 
mar snH'ace  of  the  forearm;  at  the  same  time  the  tw^o  fragments  are  drawn  into  contact  by  the 
Pronator  qnadratas,  the  mdins  iu  a  state  of  pronation  ;  the  uj^per  fragment  of  the  radius  is  druwu 
upwank  and  inwurds  by  tlie  Biceps  and  Proiuitor  radii  ten'H  to  a  higher  level  than  the  uhiu;  the 
upper  portion  of  the  ulna  is  slightly  elevated  hy  the  Brachialis  anticus.  The  fructore  muy  be 
reaaceu  by  extension  from  the  wrist  and  elbow,  and  the  forearm  should  be  placed  in  the  euime 
position  as  in  fracture  of  the  uliio. 

In  the  treatmonl  of  all  cases  of  fractaro  of  the  bonea  of  the  forearm,  Ihe  greatest  care  !s  requi- 
ritc  to  nn^venl  the  ends  of  the  bones  from  being  drawn  inwards  towards  the  int^erosseous  Epiicc: 
if  this  18  not  carefully  attended  to,  the  radius  and  ulna  may  become  anchyloae^!,  and  the  move- 
ments of  pronation  and  ttupinaiion  entirely  lost.  To  obviute  this,  the  spliats  applied  to  the  limb 
should  be  well  padded,  so  as  to  press  the  muscles  down  into  their  normol  situauon  in  the  iuteros- 
Kous  spaei*.  and  so  prevent  the  approximation  of  the  fragiiient.<i. 

Fracture  of  the  Imr^r  etui  of  thf  ratitus  ( fig.  185)  is  usually  called  CoUes'B  fracture,  from  the 
name  of  the  eminent  Dubliu  surgeon  who  f  rsi  aecurately  di-scriborl  it.  U  is  generally  produced 
frua  the  patient  falling  from  a  height,  and  alighting  upon  the  hand,  which  receives  tne  entire 
weight  of  the  body,    'niis  fraclnrc  usually  takes  place  from  half  an  inch  to  on  inch  above  thu 
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artictilftr  fiiirracc  if  it  occura  in  the  &dult;  bat  in  the  child,  before  the  age  of  sixteen,  it  is  more 
frcqucDtly  a  acjiarution  of  the  cpiphjais  ttom  the  apophysif.  The  dispUcvment  which  is  pruduced 
ia  Tery  cuDsiderable,  and  bears  dome  resembluncc  to  dblocatioD  of  the  carpus  backwards,  from 
which  it  shuuld  be  carefully  distlD^uiahed.    The  lower  fragment  is  drawn  upwards  and  biukwanls 


Fig.  165.— Fraotnre  of  the  Lower  End  of  the  lUdias. 


Iffihind  the  upper  fragment  bj  the  combined  Actions  of  the  Supinator  longns  and  the  Flexors  and 
the  Extonsorg  of  the  thumb  and  carpus,  producing  a  well-marked  prominence  on  the  back  of  the 
wrist,  with  a  deep  depresBion  behind.  The  upper  fragment  projects  forwanls.  often  laeeruu'ng 
the  substuDoe  of  the  Pronator  qimdi-ntus,  and  is  drawn  by  thiH  muflctc  into  close  contact  with  the 
lower  end  of  the  ulna,  causing  a  projcctioQ  on  the  anterior  surface  of  the  forearm,  immediately 
above  the  carpus,  from  the  flexor  tendons  being  thrust  forwards.  This  fracture  may  be  Aitt- 
tinguisbud  from  dislocation  by  the  deformity  being  removed  on  making  tsufficicot  cxteoeiun,  when 
crepitus  may  bo  ocuafiiunally  detected;  at  the  same  time,  on  extension  Ix^iug  dbcontinued.  the 
parts  immediately  resume  their  deformed  appearance.  The  age  of  the  patient  will  also  assist  in 
uetermiuiug  whether  the  injury  is  fracture  or  t<eparaliou  of  the  eniphysis.  The  treLilmcDt  consists 
in  tlexiug  ihe  forearm,  and  making  powerful  e.\tenMou  from  tm*  wrist  aud  elbow,  depressing  at 
the  liAme  time  the  radial  side  of  the  nand,  and  retaining  the  parta  in  this  .position  by  well-j>addcd 
pistol-*haptid  splints. 


MUSCLES  Am)  FASCriE  OF  THE  LOWER  EXTREMITY. 

The  Muscles  of  the  Lower  Extremity  are  eubdivided  into  groups,  correspond- 
ing with  the  different  regious  of  the  limb. 


lUae  region. 
Psoas  nia^^us. 
Psoas  parvtis. 
lUacus. 

Thigh, 
Anterior  femoral  reffion. 
Tensor  vaginae  femoris. 
Sartorius. 
Rectus. 

Vastus  extern  us. 
Vastus  intomus. 
Crureus. 
fciubcrureus. 

LUenial  femoral  region. 
Gracilis. 
Peotineus. 
Adductor  longus. 


Adductor  brevis. 
Adductor  inagnus. 

Hip. 
Gluteal  region. 
Gluteus  maxiinus. 
Gluteus  me»Uu.s. 
Gluteus  minimus. 
Pyriformis. 
Gemellus  superior. 
Obturator  intcmus. 
Gemellus  inferior. 
Obturator  extenius. 
Quadratus  femoris. 

Posterior  femoral  region. 

Biceps. 

Semi -tend  inosus. 

Semi-  membranosus. 
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Leg. 
Anterior  iibio-fihular  rtgion. 

Tibialis  anticus. 
Kxtenior  longus  digitomm. 
Extenaor  proprius  pollicis. 
Peroneus  terous. 

Posterior  tibio-fihular  region. 
Superficial  layer. 
Gastrocnemius 
Plantaria. 

Deep  layer. 
Poplitcua. 

Flexor  longus  pollicis. 
Flexor  lougm  digitorum. 
Tibialis  posticus. 

Fibular  region. 

Peroneus  longus. 
Peroneus  brcvia. 


Foot. 

Dorsal  region. 
Extensor  brevis  digitorum. 
Interossei  dorsales. 

Plantar  region. 
First  layer. 
Abductor  pollicis. 
Flexor  brovia  digitorum. 
Abductor  minimi  digiti. 

Second  layer. 
MuBcuIus  Acce^tsorius. 
Lumbricales. 

Third  layer. 
Flexor  brevis  poUicia. 
Adductor  pollicU. 
Flexor  brevis  minimi  digiti. 
Transversus  pedis. 

Fourth  layer. 
Interossoi  plantarcs. 


Psoas  Magnus. 


ILUC  Rkoiox. 
Psoas  Parvus, 


DiacuB. 


Diuedion.  No  detailed  descripttoD  U  required  for  the  diawcUon  of  Utcse  mnscles.  Th^  are 
exposed  after  tho  removnl  of  tho  viscera  from  the  abdomen,  covered  by  the  peritoneQm  and  a 
thm  lajer  of  fascia,  the  fascin  iliaca. 

The  iliac  fascia  is  the  aponeurotic  layer  which  lines  the  back  part  of  tho 
abdominal  cavity,  and  incloses  tho  Psoas  and  lliacus  muscles  throughout  their 
whole  extent  It  is  thin  above;  and  becomes  gradually  thicker  below,  as  it 
approaches  the  Temoral  arch. 

The  portion  investing  the  Psoas  is  attached,  above,  to  the  ligamentum  arcnatum 
internum;  internally,  to  the  sacrum;  and  by  a  series  of  arched  processes  to  the 
intervertebral  substances,  and  prominent  margins  of  the  bodies  of  the  vertebne ; 
the  intervals  left  onposito  the  constricted  portions  of  the  bodies  transmitting  the 
lumbar  arteries  and  sympathetie  filaments  of  nerves.  Externally,  it  is  continuous 
irith  the  fascia  lumborum. 

The  portion  investing  t/te  Jliactis  is  connectwl,  externally,  to  the  whole  length 
of  tho  inner  border  of  tb<3  crest  of  the  ilium ;  iniemallv,  to  the  brim  of  the  true 
pelvis,  where  it  is  continuous  with  the  periosteum,  and  receives  the  tendon  of 
insertion  of  the  Psoas  parvus.  External  to  the  femoral  vessels,  this  fascia  is 
intimately  connected  with  Poupart's  ligament,  and  is  continuous  with  the  fascia 
transvcrsalis;  but,  corresponding  to  the  point  where  the  femoral  vessels  pass  down 
into  the  thigh,  it  Ls  prolonged  down  behind  them,  forming  the  posterior  wall  of  tho 
femond  sheath.  Below  this  point,  the  iliac  fascia  sturouuds  the  Psoas  and  lliacus 
muscles  to  their  termination,  and  beoomea  continuous  with  the  iliac  portion  of  the 
(iuBcia  lata.  Internal  to  the  femoral  vessebt  the  iliac  fascia  is  connected  to  tho  ilio- 
peotineal  line,  and  is  continuous  with  the  pubic  portion  of  the  fascia  lata.  The 
iliao  vessels  Ue  in  front  of  the  iliac  fascia,  hut  all  the  br.anches  of  the  lumbar 
plexus  behind  it;  it  is  separated  from  the  ]>eritoncura  by  a  quantity  of  loose  areolar 
tissue.  In  abscess  accompanying  caries  of  the  lower  part  of  the  spine,  the  matter 
makes  its  way  to  the  femoral  arch,  distending  the  sheath  of  the  Psoas;  and  when 
it  oocumulatcs  in  considerable  quantity,  this  muscle  becomes  absorbed,  luid  the 
nervous  cords  contained  in  it  are  dissected  out,  and  lie  exposed  in  the  cavity  of 
the  abscess:  the  femoral  vessels,  however,  remain  intact,  and  the  peritoneum  seldom 
becomes  implicated  notwithstanding  the  extreme  thinness  of  the  mombraue. 
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Remove  tliis  fn„scia.  and  the  muscles  of  tlie  iliac  region  will  be  exposed. 

The  Psoas  Miujnas  (fig.  187)  is  a  long  fusiform  muscle,  placet!  on  the  side  of 
the  lumbar  region  of  tbe  spine  and'hiargin  of  the  pelvis.  It  arises  from  the  sides  of 
the  bodies,  from  the  correspomling  intervertKbriu  subataoccs,  and  from  the  front 
of  the  bases  of  the  transverse  processes  of  the  last  dorsal  imd  all  the  lumbar  ver- 
tebrre.  The  muscle  is  connected  to  the  bodies  of  the  vertebrae  by  five  slips ;  each 
slip  is  attached  to  the  u])i>er  and  lower  margins  of  the  two  vertebrse,  and  to  the 
intervertebral  substiince  between  them,  the  slips  themselves  being  connected  by 
tondiuous  arches  extending  across  the  constricted  part  of  the  b(Klies,  beneath  whk-n 
pass  the  hmibar  arteries  and  sympathetic  nervous  lilaments.  These  tendinous  arches 
also  give  origin  to  muscular  fibres  and  protect  the  bloodvessels  and  nerves 
from  preasure  during  the  action  of  the  muscle.  The  first  slip  is  attached  to  the 
contiguous  margins  of  the  last  dorsal  and  first  lumbar  vertebrae ;  the  last,  to  the 
contiguous  margins  of  the  fourth  and  fifth  lumbar,  and  intervertebral  substance. 
From  these  points,  the  muscle  passes  down  across  the  brim  of  the  pelvis,  and, 
diminishing  gradually  in  si/e,  passes  beneath  Poupart's  ligament,  and  terminates 
in  a  tendon,  which,  aher  receiving  the  fibres  of  the  Iliacu.s,  is  inserted  into  the 
lesser  trochanter  of  the  feraur. 

Rtlnlimis.  In  Ote  Lumbar  Region.  By  its  ar^trior  surface^  which  is  placed 
behind  the  peritoneum,  with  the  ligumentum  arcuatum  internum,  the  kidney,  PftoaSi 
parvus,  renal  vessels,  ureter,  spermatic  vessels,  genito-crural  nerve,  the  colon,  and, 
along  its  i>el\'ic  border,  with  the  common  and  external  iliac  artery  «nd  vein.  By 
ita  posterior  surface,  with  the  transverse  processes  of  the  lumbar  vertebra)  and  the 
Quadratus  lumborum,  from  which  it  is  separatod  by  the  anterior  lamella  of  the 
aponeurosis  of  the  Transversalis ;  the  anterior  crural  nerve  is  at  first  situated  in 
the  substimce  of  the  muscle,  and  emerges  from  its  outer  border  at  its  lower  part. 
The  lumbar  plexus  is  situated  in  the  posterior  part  of  the  substance  of  the  muscle. 
By  its  i7i7ier  sitle,  with  the  bodies  of  the  lumbar  vertobrto.  the  lumbar  arteries,  the 
sympathetic  ganglia,  and  its  communicating  branches  with  the  spinal  nerves;  the 
lumbar  glands,  with  the  vena  cava  on  the  right,  and  the  aorta  on  the  left  side.  In 
the  thigh,  it  is  in  relation,  in  front,  witb  the  fascia  lata;  behind,  with  the  capsular 
ligament  of  the  hip,  from  which  it  is  separated  by  a  synovial  bursa,  \\hich  some- 
times communicates  with  the  cavity  of  the  joint  through  an  opening  of  variable 
size.  By  its  irmnr  honlfir,  -with  the  Pectineus  and  the  femoral  artery,  whicb 
slightly  overlaps  it.     By  its  outer  bonier  with  the  crural  nerve  and  Iliacus  muscle. 

The  Psoas  jiarvvs  is  a  long  slender  muscle,  placed  in  front  of  the  preceding. 
It  arises  from  the  sides  of  the  bodies  of  the  last  dorsal  and  first  lumbar  vorlcbrie, 
and  from  the  inter  vertebra  I  substance  between  them.  It  forms  a  small  flat 
muscular  bundle,  which  terminates  in  a  long,  flat  tendon,  which  is  inserted  into 
the  ilio- pectineal  eminence,  being  continuous,  by  its  outer  border,  with  the  iliac 
fascia.  This  muscle  is  present,  according  to  M.  Theile,  in  one  out  of  every  twenty 
subjects  examined. 

Relations.  It  is  covered  by  the  peritoneum,  and  at  its  origin  by  the  ligamcntum 
arcuatum  internum;  it  rests  on  the  Psoas  mngnus. 

'i'he  //incus  is  a  flat  radiated  muscle,  which  fills  up  the  whole  of  the  internal 
iliac  fossa.  It  arise^s  from  the  iliac  fossa,  ami  inner  murgin  of  the  crest  of  the 
ilium;  behind,  from  the  ilio-lumbar  ligament^  and  base  of  the  sacrum;  in  front, 
from  the  anterior  superior  and  anterior  inferior  spinous  processes  of  the  ilium,  the 
notch  between  them,  and  by  a  few  fibres  from  the  capsule  of  the  hip-joint.  The 
fibres  converge  to  be  inserted  into  the  outer  side  of  the  tendon  of  the  Psoas,  some 
of  them  being  j^rolonged  into  the  oblique  line  which  extends  from  the  lesser  tro- 
chanter to  the  linoa  aspera. 

Rehtiotut.  W^ithin  the  Pelvis:  by  its  anterior  surface,  with  the  iliac  fascia, 
which  separates  the  muscle  from  the  peritoneum,  and  with  the  external  cutaneous 
nerve;  on  the  right  side,  with  the  cajcum;  on  the  left  side,  with  the  sigmoid 
flexure  of  the  colon.  By  its  po^t^rior  srirfacc.  with  the  iliac  fossa.  By  its  imier 
lonlcr,  with  the  Psoas  magnua,  and  anterior  cniral  nerve. — In  the  Tliigh,  it  is  in 
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relation,  by  its  anterior  surface,  ■with  the  fascia  lata,  Rectus  and  Sartoriua;  bc)iind, 
with  the  capsule  of  the  hip-joint,  a  synovial  huraa  common  to  it  and  the  Psoas 
magnua  being  interposed. 

Nerves.  The  Psoai  muscles  are  supplied  by  the  anterior  branches  of  the  lumbar 
nerves.    The  lliacus  from  the  anterior  crural. 

Actions.  The  I'soaa  and  Uiacus  muscles,  acting  from  above,  flex  the  thigh  upon 
the  jwlvis,  and,  at  the  samo  time,  rotate  the  femur  outwiirds,  from  the  obliijuity 
of  tueir  iusertion  into  the  inner  and  back  part  of  that  bone.  Acting  from  below, 
the  femur  being  fixed,  the  mu-sclca  of  both  sides  bend  the  lumbar  portion  of  the 
spine  and  pelvis  forwards.  They  also  .serve  to  maintain  the  erect  position,  by 
supporting  the  spine  and  pelvis  upon  the  femur,  and  assist  in  raising  the  trunk 
when  the  body  is  in  the  recumbent  posture. 

The  J^soas  parvus  is  a  tensor  of  the  iliac  fascia. 


AxTKnioR  Femokal  Region". 


Tensor  Vaginie  Femoris. 

Sarti>rius. 

Rectus. 

Subcrureus- 


Vastus  Extemus. 
Vastus  Intemus. 

Crureus. 


Fig.  16ti.— DiasAclion  nf  I^wer  Extremitjr. 
Front  View. 
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Direction.  To  expose  the  muscles  and  Tasciic  in  tliU  rcffioD,  an  inctitioii  should  be  made 
alonfT  Pouparfs  lipamtjnt.  from  the  spiue  of  the  Ilium  to  the  |mhM,  from  the  centre  of  which  a 
TRrtical  ioL-i^icm  must  bo  vnrrii'il  (Lluni;  the  mtdiHe 
line  of  the  thigh  tu  below  the  knee-joint,  ntui  ron- 
DPOlvr)  with  a  traoKvcrse  tDcieiori.  carried  from 
tbf  inner  to  the  oiiior  eidc  of  the  leg.  Tlie  flnpa 
of  iatefroment  havinjo^  been  rt>moved,  the  •'luper- 
ficinl  and  deep  fiiseiai  .Oiould  bL>  examined.  The 
mort?  ailvanced  stadent  would  commenee  the 
tlodv  of  this  region  by  an  examioaiion  of  the 
antttomy  of  remural  hcmia,  ami  Scarpa'^  triongLe, 
the  intisioas  for  the  disjifi-.tioQ  of  which  are 
marked  out  In  the  acuotnpauyiug  figure. 


Fascia  of  thk  Thigh. 

The  sttperficial  fascia  forms  a  continu- 
ous layer  over  the  whole  of  the  lower 
extremity,  and  consists  of  areolar  tissue, 
containing  in  its  meshes  much  adipose 
matter,  and  capable  of  l>eing  separated 
into  two  or  more  layers,  between  which 
are  found  the  superficial  vessels  and 
nerves.  It  varies  in  thickness  in  differ- 
ent parts  of  the  limb;  in  the  sole  of  the 
foot  it  is  so  tlun  as  to  be  scarcely  demon- 
strable, the  integument  being  closely  ad- 
herent to  the  deep  fascia  beneath,  but  in 
the  groin  it  is  thicker,  and  the  two  layers 
nre  separated  from  one  Another  by  the 
«ii[)erficial  inguinal  glands,  the  internal 
saphenous  vein,  and  several  smaller  ves- 
sels. Of  these  two  layers,  the  most 
superficial  is  continuous  above  with  the 
superficial  fa.scia  of  the  alKlomen,  the  deep 
layer  becoming  blended  with  the  fas<'ia 
Uta,  a  little  below  Poupart's  ligament. 
The  deep  layer  of  superficial  fa-wia  is  in- 
timately adherent  to  the  margins  of  the 
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saphenous  opening  in  the  fascia  lata,  and 
pierced  in  this  situation  bv  numerous 
small  bloodvessels  and  lyrannatics,  hence 
the  name  cribriform  fascia,  wnicli  has  been 
applied  to  it.  Subcutaneous  bursai  are 
fuund  in  the  superficial  fascia  over  the 
patella,  point  of  the  heel,  and  phalangeal 
articulations  of  the  toes. 

The  deepfa&cia  of  the  thigh  is  exposed 
on  the  reanoval  of  the  superficial  lu&cia, 
and  is  name<l,  from  its  great  extents  the 
fascia  lata ;  it  forind  a  uniform  inveiitment 
for  the  whole  of  this  region  of  the  limb, 
but  varies  in  thickness  in  different  parts; 
thus,  it  is  thickest  in  tlie  upper  and  outer 
side  of  the  thigh,  where  it  receives  a 
fibrous  expansion  from  the  Gluteus  maxi- 
mus  muscle,  and  the  Teu^or  vagiufie  femoris 
is  inserted  between  its  layers ;  it  is  very 
thin  behind,  and  at  the  upper  and  inner 
side,  where  it  covers  the  Adductor  muscles, 
and  again  becomes  stronger  around  the 
knee,  receiWng  fibrous  expansions  from 
the  tendon  of  the  Biceps  externally,  and 
from  the  Sartorius,  GracUis,  Sumi-tendi- 
nosus,  and  Quadriceps  extensor  cruris  in 
fronts  The  fascia  lata  is  attached,  above, 
to  Poupart's  ligament,  and  crest  of  the 
ilium;  behind,  to  the  margin  of  the  sa- 
crum and  coccyx  ;  internally,  to  the  pubic 
arch  and  pectineal  line ;  and  below,  to  all 
the  promment  points  around  the  knee- 
joint,  the  cond^'les  of  the  femur,  tuberosi- 
ties of  the  tibia,  and  head  of  the  fibula. 
That  portion  which  invests  the  Gluteus 
medius  (the  Gluteal  aponeurosis)  is  very 
thick  and  strong,  and  gives  origin  by  ita 
inner  surface,  to  some  of  the  fibres  of 
that  muscle ;  at  the  upper  border  of  the 
Gluteus  maximus,  it  divides  into  two 
layers,  the  most  superficial,  very  thin, 
covering  the  surface  of  the  Gluteus  maxi- 
mus.  and  is  continuous  below  with  the 
fascia  lata;  thedecp  layer  being  thickabove, 
and  blending  with  the  great  sacro-sciatic 
ligament,  thin  below,  where  it  separatee 
the  Gluteus  maximus  from  the  deeper 
muscles.  From  the  inner  surface  of  the 
fascia  lata,  are  given  off  two  strong  inter- 
muscuUr  septa,  which  are  attached  to 
the  whole  length  of  the  liuea  asT)era :  the 
external  and  stronger  one,  whicti  extends 
from  the  inikirtion  of  the  Gluteus  m:Lximu8j 
to  the  outer  condyle,  separates  the  Vfistus 
externus  in  front  from  the  short  head  of 
the  Biceps  behind,  and  gives  partial  origin 
to    these    muscles ;    the    inner    one,    the 
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tliinncr  of  the  two,  separates  the  Vastus  intemus  irom  the  Adductor  musics. 
Besides  these,  there  are  numerous  smaller  septa,  sepuratiug  the  Individual  mudcles, 
and  inclosing  each  in  a  distinct  sheath.  At  the  upper  and  inner  part  of  the  thigh. 
a  little  below  Pou part's  ligament,  a  large  oval-shaped  aperture  is  obiserved:  it 
transmits  the  internal  bapheuous  vein,  and  uther  smaller  vessels,  and  is  termed 
the  sapfietvyua  opening.  In  order  more  corroctly  to  consider  the  modo  ol"  forma- 
tion of  this  aperture,  the  fascia  lata  is  described  as  consisting,  in  this  pan  of  the 
thigh,  of  two  portions,  an  iliac  portion,  and  a  pubie  jwrtion. 

The  iliac  portion  is  all  that  part  of  the  fascia  lata  placed  on  the  outer  side  of 
the  saphenous  opening.  It  is  attached,  extt;rnally.  to  the  crest  of  the  ilium,  and 
its  anterior  sujjcrior  spine,  to  the  whole  length  of  Poupart's  ligament,  as  far  inter- 
nally as  the  spine  of  the  pubes,  and  to  the  pectineal  line  in  cuujuuction  with  Gim- 
bemat's  ligament.  From  the  spine  of  the  pubes,  it  is  reflected  downwards  and 
outwards,  forming  an  arched  margin,  the  superior  comu  or  outer  boundary  of  the 
saphenuus  o[>ening;  this  margin  overlies,  and  Ls  adherent  to,  the  anterior  layer  of 
the  sheath  of  the  femoml  vessels ;  to  its  edge  is  attached  the  cribriform  fascia,  and, 
below,  it  is  continuous  with  the  pubic  portion  of  the  fascia  lata. 

The  jtubic  portion  is  situated  at  the  inner  side  of  the  saphenous  opening ;  at  the 
lower  margin  of  this  aperture  it  is  continuous  with  the  iliac  portion ;  traced  u|>- 
wards^  it  is  seen  to  cover  the  surface  of  the  Pectineus  musele,  lind  passing  belund 
the  sheath  of  the  femoral  vessels,  to  which  it  is  closely  united,  ia  continuous  with 
the  sheath  of  tlie  Psoas  and  Iliacus  muscles,  and  is  finally  hx-^t  in  the  fibrous  cap- 
sule of  the  lijp-juint.  This  fiucia  is  attached  alxive  to  the  pectineal  lino  in  front 
of  the  insertion  of  the  aponeurosis  of  the  External  oblique,  and  internally  to  the 
margin  of  the  pubic  arch.  From  this  description  it  may  be  observed,  that  tlie 
iliac  portion  of  the  fascia  lata  passes  in  front  of  the  femoral  vesaeU,  the  pubic  por- 
tion behind  them,  an  apparent  aperture  consequently  existing  between  the  two, 
through  which  the  internal  saphenous  joiiLs  the  femoral  vein. 

The  fascia  should  now  be  romoved  from  the  anrfaco  of  the  masclcs.  Tbia  mav  be  rjccled  by 
pinching  it  op  lictwecD  the  forceps,  diriding  It,  and  separating  it  from  each  muscle  in  the  course 
Of  its  6brt'j. 

The  Tfenaor  Voffinss  Femoris  is  a  short  flat  muscle,  situated  at  the  upper  and 
koater  side  of  the  thigh.  It  ariws  from  the  anterior  part  of  the  outer  Up  of  the 
'«rest  of  the  ilium,  and  from  the  outer  surfaeo  of  the  anterior  superior  spinous 

Srocess,  between  the  Gluteus  mcdius  and  Sartorius.     The  muscle  pn-sscs  obliquely 
OM-nwanU,  and  a  little  backwards,  to  be  inserted  into  the  fiuHSia  Into,  about  one- 
fourth  down  the  outer  side  of  the  thigh. 

Relations.  By  its  suprrjicinl  surface,  with  the  fiiscia  lata  and  the  integument 
By  its  deep  surface,  with  the  Gluteus  medius.  Rectus  femoris,  Vastus  extemus, 
and  the  ascending  branehcs  of  the  external  circumflex  artery.  By  its  anterior 
border,  with  the  Sartorius.  from  which  it  is  separated  l>elow  by  a  triangular  space, 
in  which  ia  seen  the  Rectus  femoris.  By  its  posterior  border,  with  the  Gluteus 
medius. 

The  Sartorius,  the  longest  muscle  in  the  body,  is  a  flat,  narrow,  ribanddike 
mascle,  which  arises  by  tcudiuous  fibres  from  the  anterior  suiK-irior  spinous  pro<s?sa 
of  the  ilium  and  upper  half  of  the  notch  below  it;  it  passes  obli<iuely  across  tho 
upper  and  anterior  part  of  the  thigh,  from  the  outer  to  the  inner  side  of  the 
limb,  then  descends  vertically,  as  far  as  the  inner  side  of  the  knee,  passing  behind 
the  inner  condyle  of  the  femur,  and  terminates  in  a  tendon,  which  curving  ob- 
liquely forwams,  expamis  into  a  broad  apiiiienrosis,  which  is  in.stirtcd  into  tlie 
upper  jKirt  of  tlie  inner  surface  of  the  shat^  of  the  tibia,  nearly  as  far  forwards  as 
the  crest.  This  expansion  covers  the  insertion  of  tho  tendons  of  the  Gracilis  and 
Scmi-tendinosus,  with  which  it  is  partially  united,  a  synovial  bursa  being  inter- 
posed between  them.  An  ofiset  is  derived  from  llxis  aponeurosi.'*,  which  blends 
with  the  fibr<>U3  capsule  of  the  knee-joint,  and  another,  given  off  from  its  lower 
bonier  blends  with  the  fascia  on  the  inner  side  of  the  leg.    The  relations  of  this 
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muscle  to  tlie  femoral  artery  should  be  carefully  examined,  as  its  inner  border 
forms  the  chief  guide  in  the  operation  of  including  this  vessel  in  a  ligature.  la 
the  upper  third  of  the  thigh,  u  forms,  with  the  Adductor  longus,  the  .side  of  a 
triangular  space,  Scarpa's  triangle,  the  base  of  which,  turned  upwards,  is  formed 
by  Ponpart's  ligament :  the  femoral  artery  passes  |>er]>emlieularly  through  the 
centre  of  this  space  from  its  base  to  its  apex.  In  the  middle  third  of  the  thigh, 
the  femora]  artery  lies  first  along  the  inner  border,  and  then  beneath  the  Sar- 
torius. 

Rchtioiis.  By  its  supa-ficial  surface,  with  the  fascia  lata  and  int«gument.  By 
its  dsep  stir/ace,  with  the  Hiacus,  Psoas,  Rectus,  Va.<?tu8  intcmus,  anterior  crural 
nerve,  sheath  of  the  femoral  vessels,  Adductor  longus,  Adductor  maguus,  Graci- 
lis, long  saphenous  nerve,  and  internal  lateral  ligament  of  the  knee-jomt. 

The  Quadricefis  extensor  includes  the  four  remaining  muscles  on  the  front  of 
the  thigh.  It  is  the  great  Extensor  muscle  of  the  leg,  forming  a  large  fleshy  mass, 
which  covers  the  front  and  sides  of  the  femur,  being  united  below  into  a*  single 
tendon,  attached  to  the  tibia,  and,  above,  subdividing  into  separate  portions,  which 
have  received  separate  names.  Of  these,  one  oc«u])yiug  the  middle  of  the  thigh, 
connected  above  with  the  ilium,  is  willed  the  linHus  femoris,  from  its  straight 
course.  The  other  divisions  lie  in  immediate  connection  with  the  shuit  of  the 
femur,  which  they  cover  from  the  condyles  to  the  trochanters.  The  portion  on 
the  outer  side  of  the  femur  is  termed  the  Vaxlus  extemtts:  that  covering  the  inner 
side,  the  Vostun  inteni^ui ;  and  that  covering  the  front  of  the  femur,  the  Crurevs. 
The  two  latter  portions  are,  however,  so  intimately  blended,  as  to  form  but  one 
muscle. 

The  Rectus  femoris  is  situated  in  the  middle  of  the  anterior  region  of  the  thigh; 
it  is  fusiform  in  shape,  and  its  fibres  arc  arranged  in  a  bijwnnifonn  manner.  It 
arises  by  two  tendons ;  one,  the  straight  tendon,  from  the  anterior  iufei'ior  R]>inou» 
process  of  the  ilium;  the  other  is  flattened,  and  curves  outwards,  to  be  attached 
to  a  groove  above  the  brim  of  the  acetabulum;  this  i.s  the  retlecte*l  tendon  of  the 
Kcetu.s,  uniting  with  the  .straight  tendon  at  au  acute  angle,  and  then  si>reading  into 
an  aponeurosis,  from  which  the  muscular  fibres  arise.  The  mu.selc  terminates  in 
a  broad  and  thick  aponeurosi.s,  which  occupies  the  lower  two-thirds  of  its  poste- 
rior  surface,  and,  gradually  becoming  narrowed  into  a  flattened  tendon,  is  inserted 
into  the  patella  in  common  with  the  Vasti  and  Crureus. 

Iii:ki/iiim.  By  its  superficial  surface,  with  the  anterior  fibres  of  the  Gluteus 
medium,  the  Tensor  vaginie  femoris,  Sartorius,  and  the  Psoas  and  Iliacus;  by  its 
lower  three-fourths,  with  the  fascia  hita.  By  its  pitsUTtor  surface,  with  the  hip- 
joint,  the  external  circumflex  vessels,  and  the  Crure\is  and  Vasti  muscles. 

The  three  remaining  muscles  have  been  described  collectively  by  some  anato- 
mists, separate  from  the  Rectus,  under  the  name  of  the  IViccps  extensor  cruris;  in 
order  to  expose  them,  divide  the  Sartorius  and  Rectus  muscles  across  the  middle, 
and  turn  them  a-siile,  when  they  will  be  f>dly  brought  into  view. 

The  Vastus  txtenius  is  the  largest  part  of  the  Quadriceps  extensor.  It  arises 
by  a  broad  aponeurosis,  which  is  attached  to  the  anterior  border  of  the  great  tro- 
chanter, to  a  horizontal  ridge  on  its  outer  surface,  to  a  rough  line,  leading  from 
the  trochanter  major  to  the  liuea  aspcra,  and  to  the  whole  length  of  the  outer  lip 
of  the  linea  aspera;  this  aponeurosis  covers  the  upper  three-fourths  of  the  muscle, 
and  from  its  inner  surface  many  fibres  arise.  A  few  additional  fibres  come  fmrn 
the  tendon  of  the  Gluteus  maximus,  and  from  the  external  intermuscular  septum 
between  the  Vastus  externus  and  short  head  of  the  Biceps.  The.se  fibres  form  a 
large  fleshy  mass,  which  is  attached  to  a  strong  aponeurosis,  placed  on  the  under 
surface  of  the  muscle  at  its  lowest  part;  this  becomes  contracted  and  tliickcncd 
into  a  flat  tendon,  which  is  inserted  into  the  outer  part  of  the  upper  border  of  the 
patella,  blending  with  the  great  Extensor  tendon. 

Rehtlions.  By  its  superficial  surface,  with  the  Rectus,  the  Tensor  vaginae 
femoris,  the  fascia  lata,  and  the  Gluteus  maximus,  from  which  it  is  separated  by  a 
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synovial  bursa.  By  its  deep  surface,  with  the  Crureus,  Bomo  large  branches  of 
the  ext«rn»l  circumflex  artery  arul  anterior  crunil  nerve  Iseing  interposed. 

The  Vastus  inU-rmis  and  Cntrrus  are  so  inseparably  counticted  together,  as  to 
form  but  one  muscle.  It  is  the  smallest  portion  of  the  Quadriceps  extensor.  The 
anterior  portion  of  it,  wliich  is  covered  by  the  Kectus,  being  called  the  Crnrcns ; 
the  internal  portion,  wliiuh  lies  immediately  beneath  the  fascia  lata,  is  called  the 
Vastus  Internns.  It  arises  by  an  aponeurosis,  which  is  attached  to  the  lower  part 
of  the  line  that  extends  from  the  inner  side  of  the  neck  of  the  femur  to  the  hnea 
aspera,  from  the  whole  length  of  the  inner  lip  of  the  linea  aspera,  and  internal 
intermuscular  st^ptum.  It  al'^o  arises  from  nearly  the  whole  of  the  internal, 
anterior,  and  cstcmal  surfaces  of  the  abaft  of  the  femur,  limited,  above,  by  the  line 
between  the  two  trochanters,  and  extending,  below,  to  within  the  lower  fourth  of 
the  Iwnc.  From  these  diflerent  origins,  the  fibres  converge  to  a  broad  aponeurosis, 
which  covers  the  anterior  surface  of  the  middle  (wrtion  of  the  muscle  (the  Crureus), 
and  the  deep  surface  of  the  inner  division  of  the  muscle  (the  Vastus  intemuB); 
becoming  joined  and  gradually  narrowing,  it  is  inserted  into  the  patella,  blending 
with  the  other  portions  of  the  Qua<lricep8  extensor. 

RnlaUoiis.  By  their  supcrjicial  surface,  with  the  Psoas  and  Iliacns,  the  Becttis, 
Sartorius,  Pectineus,  Adductors,  and  fascia  lata,  femoral  ves«3ls,  and  saphenous 
nerve.  By  its  detrp  surface,  with  the  femur,  Subcrureus,  and  Bynovial  membrane 
of  the  knee-joint. 

The  studeut  will  observe  the  striking  analogy  that  exists  between  the  Quadri- 
ceps extensor,  and  the  Triceps  brachialis  la  the  upper  extremity.  So  close  is  this 
similarity,  that  M.  Cruveilhier  has  described  it  under  the  name  of  the  TVieeps 
fcmoralis.  Like  the  Triceps  brachialLs,  it  consists  of  three  distinct  divisions 
or  heads;  a  middle  or  long  head,  analogous  to  the  long  head  of  the  Triceps, 
attached  to  the  ilium,  and  of  two  other  portions  which  have  rcsi>ectively  received 
the  names  of  the  exterit'd  and  inlermU  heads  of  the  muscle.  Tliese,  it  will 
be  noticed,  arc  strictly  analogous  lo  the  outer  and  inner  heads  of  the  Triceps 
brachialis. 

The  tendoTis  of  the  different  portions  of  the  Quadriceps  extensor  unite  at  the 
lower  part  of  the  thigh,  so  as  to  form  a  single  strong  t-endon,  which  is  insertW 
into  the  upper  part  of  the  patella.  More  properly  speaking,  tlic  patella  may  be 
regarded  as  a  sesamoid  bone,  developed  in  the  tendon  of  the  Quadriceps;  and  the 
lisamentiun  patellso,  which  is  continued  from  the  lower  part  of  the  patella  to  the 
tuoeroaity  of  the  tibia,  as  the  proj>er  temlim  of  insertion  of  thi.s  mustsle.  A  fiyno- 
vial  bursa  is  interpose<l  between  the  tendon  and  the  upper  part  of  the  tuberosity 
of  the  tibia.  From  the  tendons  corresponding  to  the  Vasti,  a  6brous  prolongation 
is  derived,  which  is  altachetl  below  to  thti  upi>er  extremities  of  the  tibia  and  fibula. 
It  serves  to  protect  the  knoe-joint,  which  is  strengthened  on  its  outer  side  by  the 
fascia  lata. 

The  Subcrttrefts  is  a  small  muscle,  usually  distinct  from  the  superficial  muscle, 
which  arises  from  the  anterior  surface  of  the  lower  part  of  the  shaft  of  the  femur, 
and  is  inserted  into  the  upper  pait  of  the  synovial  pouch  thnt  extend.s  upwards 
from  the  knee-joint  behind  the  patella.  This  fasciculus  is  oocasiomdly  united  with 
the  Crureus.     It  sometimes  consi.'Sts  of  two  separate  muscular  bundles. 

iVcrtw*.  The  Tensor  vagime  femoris  is  supi>lied  bv  the  superior  gluteal  nerve ; 
the  other  muscles  of  this  region,  by  branches  from  tfie  anterior  crural. 

Actions.  The  Ten.sor  vaginio  femoris  is  a  tensor  of  the  fascia  lata ;  continuing 
its  action,  the  oblique  direction  of  its  fibres  enables  it  to  rotate  the  thigh  inwards. 
In  the  erect  posture,  acting  from  Iwlow,  it  wilt  serve  to  steady  the  pelvis  u|M)n  the 
head  of  the  fetuur.  The  Sartorius  flexes  the  leg  upon  the  thigh,  and,  continuing 
to  act,  the  thigh  n|>on  the  pelvis,  at  the  same  time  dra^ving  the  limb  inwards,  so 
as  to  cross  one  leg  over  the  other.  Taking  its  fixed  point  from  the  leg,  it  flexes 
the  pelvis  upon  the  thigh,  and,  if  one  muscle  acts,  assists  in  rotating  it.  The 
Quadriceps  extensor  extends  the  leg  uj>on  the  thigh.  Taking  its  fixed  point  from 
the  leg,  as  in  standing,  this  mu:»clu  will  act  upon  the  femur,  supporting  it  perpcn- 
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dicularly  upon  the  head  of  the  tibia,  thus  maintaining  the  entire  weight  of  the 
body.  'Vhe  Hectus  muscle  assists  the  Psoas  and  1  Uncus  in  supporting  the  pelyis 
and  trunk  upon  the  femur,  or  in  bending  it  forwards. 


Fig.  ISe.— UDaoleii  of  the  InWmal  Fomoral 
B«gion. 


■% 


lyTEBXAL  Femoral  Aegioh. 

Gracilis. 
Peetineus. 
Adductor  Longus. 
Adductor  Brcvia. 
Adductor  Magnus. 

Dutedion.  Thegfl  niui*cl(*!i  are  at  once  ex- 
powtl  hy  rpmoTJnp:  the  fuscia  fri»m  the  fore  pari 
Hnd  inner  side  of  the  thi^h.  The  limb  should 
be  abdacl^d,  6o  as  to  render  the  masclee  tenaei,] 
and  c«sier  of  disaectioD. 

The  Gracilis  is  the  moat  superficial 
muscle  on  the  inner  aide  of  tlie  thigh.  It 
is  thin  and  flattened,  broad  above,  narrow 
and  tapering  below.  It  arises  by  a  thin 
aponeurosis  between  two  and  three  inches 
in  breadth,  from  the  inner  margin  of  the 
ramus  of  the  pubes  and  ischium.  The 
fibres  pass  vertically  downwards,  and 
terminate  in  a  rounded  tendon  which 
passes  behind  the  internal  condyle  of  the 
femur ;  curving  round  the  inner  tubero- 
sity of  the  tibia,  it  becomes  flattened, 
and  is  inserted  into  the  upper  part  of  the 
inner  surface  of  the  shaft  of  the  tibia, 
below  the  tuberosity.  The  tendon  of 
this  muscle  is  siiuatcu  immediately  above 
that  of  the  Si^mi-tendinosus,  and  beneath 
the  aponeurosis  of  the  Sartorius,  with 
which  it  is  in  part  blended.  As  it  passes 
across  the  internal  lateral  ligament  of  the 
knoG-joint.  it  is  separated  from  it  by  a 
synovial  bursa  common  to  it  and  the  Semi* 
tendinosus  muscle. 

Rehtifuxs.  By  its  sripcrjicial  surface, 
with  the  fascia  lata  and  the  Sartorius 
below;  the  internal  saphenous  vein  crosses 
it  oblir|uely  ne-ar  its  lower  part,  King 
su]>er]icial  to  the  fascia  lata.  By  its  Jrrp 
surface,  with  the  three  Adductors,  and 
the  internal  lateral  ligament  of  the  knee- 
joint. 

The  PecU'neMs  is  a  flat  quadrangular 
muscle,  situated  at  the  anterior  jiart  of 
the  upper  and  inner  aspect  of  the  thigh. 
It  arises  from  the  linea  ilio-pec tinea,  from 
the  surface  of  bone  in  front  of  it.  between 
the  pectineal  eminence  and  spine  of  the 
piibcA  and  from  a  tondinons  prolongation 
of  Gimbcrnat's  ligament,  which  is  attached 
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to  the  crest  of  the  pubes,  and  is  coutiDUons  with  the  fascia  (xn^cring  the  outer 
surface  of  the  muscle;  the  fibres  pnss  dowawards,  backwarda,  and  outwards, 
to  be  inserted  into  a  rough  line  leauiug  Srom  the  trochaater  iniuur  to  the  linca 
a^pcra. 

Relations.  By  its  anterior  surface,  with  tbe  pubic  portion  of  the  fascia  lata, 
which  separates  it  from  the  femoral  vessels  and  internal  saphenous  vein.  By  its 
postcri^  eur/ace,  with  the  hip-joint,  the  Adductor  brevis  and  Obturator  cxtcmus 
muscles,  the  obturator  vessels  and  nerve  being  interposed.  By  its  outer  border, 
with  the  Psoas,  a  cellular  interval  separating  tnem,  upon  which  lies  the  femoral 
artery.    By  its  inner  border,  with  the  margin  of  the  Adductor  longus. 

The  Addu/Uor  Lontjus,  the  most  superficial  of  the  three  Adductors,  is  a  flat 
triangular  muscle,  lying  on  the  same  plane  as  the  Pcctineus,  with  which  it  is  often 
blended  above.  It  arises,  by  a  6at  narrow  tendon,  from  tliu  front  of  the  pubes,  at 
the  angle  of  junction  of  the  crest  with  the  symphysis ;  it  soon  expands  into  a  brood 
fleshy  oelly,  which,  passing  tlownwards,  backwards,  and  outwards,  is  inscrtotlby 
an  aponeurosis,  into  the  middle  third  of  the  linca  aspera,  between  the  Vastus 
intcrnus  and  the  Adductor  magnus. 

RekUiona,    By  its  anterior  surface,  with  the  fascia  lata,  and,  near  its  insertion, 
with  the  femoral  artery  and  vein.     By  its  posterior  surface,  with  the  Adductor  - 
brevis  and  Adductor  magnus,  the  anterior  branches  of  the  obturator  vessels  and 
nerve,  and  with  the  profunda  artery  and  vein  near  its  in^Ttiou.     By  its  outer 
border,  with  the  PectiuBus.     By  its  inner  border,  with  the  Gracilis, 

The  PDctincas  and  Addnctor  lonf^  sbould  dov  be  dirlded  near  Ibeir  origin,  and  turned  down- 
wards. whsQ  Ihe  Adductor  bruvia  and  Oblurutur  extemos  wiJI  be  exposed. 

The  Add^Ktor  Brevis  is  situated  immediately  beneath  the  two  preceding  muscles. 
It  is  somewhat  triangular  in  form,  and  arises  by  a  narrow  origm  from  the  outer 
Burlace  of  the  descending  ramus  of  the  pubes,  between  the  Gracilis  and  Obturator 
externus.  Its  fibres,  passing  backwards,  outwards,  and  downwards,  are  inserted, 
by  an  a[)oneurosis,  into  the  upper  part  of  the  linea  aspera,  immediately  behind  the 
Pectincus  and  upper  part  of  the  Adductor  longus. 

Rdatioiis,  By  its  anterior  surface,  with  the  Pectincus,  Adductor  longus,  and 
anterior  branches  of  the  obturator  vessels  and  nerve.  By  its  posterior  sarfuce, 
with  the  Adductor  magnusy  and  posterior  branches  of  the  obturator  vessels  and 
nerve.  By  its  otUer  border,  with  the  Obturutor  extcnms,  and  eoujuinod  teudou 
of  the  Psoas  and  Iliacns.  By  its  inner  bonier,  with  the  Gracilis  and  Adductor 
magnus.  This  muscle  is  pierced,  near  its  insertion,  by  the  middle  perlbrating 
branch  of  the  profunda  artery.  ^ 

The  Adductor  brevi*  should  now  be  cut  nwny  near  its  origin,  and  turned  ontwards,  when  the 
entire  extent  of  the  Adductor  magnus  will  be  exposed. 

The  Ariductor  Magnus  is  a  lar^e  triangular  muscle,  forming  a  septum  between 
the  muscles  on  the  inner  part  and  those  on  the  back  of  the  thigh.  It  arises  from 
a  small  part  of  the  descending  ramus  of  the  pubcs,  from  the  ascending  ramus  of 
the  ischium,  and  from  the  outer  margin  and  under  surface  of  the  tuberosity  of  the 
ischium.  Those  fibres  which  arise  trora  the  ramus  of  the  pubes  are  veiy  short, 
horizontal  in  direction,  and  are  inserted  into  the  rough  line  leading  from  the  great 
trochanter  to  the  linca  aspera,  internal  to  the  Gluteus  maximus ;  those  from  the 
ramus  of  the  ischium  are  directe<l  downwards  ami  outwards  with  different  degrees 
of  obliquity,  to  be  inserted,  by  means  of  a  broad  aponeurosis,  into  the  whole  length 
of  the  llnea  aspera  and  upper  part  of  its  internal  biiurcation  below.  The  internal 
portion  of  the  muscle,  consisting  principally  of  those  fibres  which  arise  from  the 
tuberosity  of  the  ischium,  forms  a  thick  fleshy  mass  consisting  of  course  bundles 
which  descend  almost  vertically,  and  terminate  about  the  lower  third  of  the  thigh 
in  a  rounded  tendon,  which  is  inserted  into  the  tubercle  above  the  inner  condyle 
of  the  femur,  being  connected  by  a  fibrous  expansion  to  the  line  leading  upwards 
from  the  tubercle  to  the  linea  aspera.    Between  the  two  portions  of  the  muscle, 
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an  angular  interval  is  left,  tendinous  in  front,  fleshy  behind,  for  the  passage  of 
the  femoral  vessels  into  tlie  popliteal  space.  The  external  portion  of  the  musclo 
b  pierced  hy  tour  aperturtw ;  the  tUree  superior,  for  the  throe  superior  perforating 
arteries,  the  fourth  for  the  passage  of  the  profunda.  This  muscle  gives  off  an 
aponourosis,  which  passes  in  front  of  the  temoral  vessels,  and  joins  with  the  Vastus 
inleruus. 

HtlatlonA.  By  its  a)iU,riof  aurfaec,  'with  the  Pectineus,  Adductor  brevis,  Addue- 
rtor  longus  and  the  femoral  vesseU*.  By  its  jjosterior  sur/acf,  with  the  gruit 
sciatic  nerve,  the  Gluteus  maximus,  Biceps,  Scrniteudinosus,  and  Semi -mem  bra- 
nosus.  By  its  su/)erior  or  shortest  border,  it  lies  parallel  with  the  Quadratus 
fumoris.  By  its  internal  or  hngtst  bonier,  with  the  Gnieilis,  Sartorius,  and  fascia 
lata.  By  its  ertemal  or  afkuJitd  bonlf-r,  it  is  inserted  into  the  femur  Vjehind  the 
Adductor  brevis  and  Adductor  longus,  which  separate  it,  in  front,  from  the  Vastus 
intenms,  and  in  front  of  the  Gluteus  maximus  and  short  head  of  the  Biceps,  which 
separate  it  from  tlie  Vastus  extcrnua. 

Xerves.  AH  the  muscles  of  this  group  are  supplied  by  the  obturator  nerve. 
The  Pectiueus  receives  adiUtional  branches  from  the  accessory  obturator  and  ante- 
rior crural ;  and  the  Adductor  magnus  an  additional  branch  from  the  great  sciatic. 

Actions.  The  Peoimeus  and  three  Adductors  adduct  the  ihigli  powerfully ;  they 
are  especially  used  in  horse-exercise,  the  flanks  of  the  horse  being  firmly  grasped 
between  the  knees  by  the  action  of  these  muscles.  From  their  oblique  insertion 
into  the  liiiea  asj^era,  they  rotate  the  thigh  outwards,  assisting  the  external  Roljitors, 
and  when  the  limb  has  been  abducted,  they  draw  it  inwards,  carrying  the  thigh 
across  that  of  the  opposite  side.  The  Pectineus  nnd  Adductor  brevis  and  Adduc- 
tor longus  asaist  the  Psoas  and  Iliacus  in  Hexing  the  thigh  upon  the  pelvis.  In 
progression,  also,  all  the.se  mu.scles  assist  in  drawing  forwartis  the  hinder  limb. 
The  Gracilis  assists  the  Sartorius  in  flexing  the  leg  and  drawing  it  inwards;  it  is 
also  an  Adductor  of  the  thigh.  If  the  lower  extremities  are  fixeil,  these  muscles 
may  take  their  fixed  point  from  below  and  act  upon  the  peh-is,  serving  to  maintain 
the  body  in  the  erect  postiire ;  or,  if  their  action  is  continued,  to  flex  the  pelvis 
forwards  upon  the  femur. 


Gluteal  Eegiox. 


Glutens  Maximus. 
Glutens  Medius. 
Glutcu-s  Minimus. 
Pyriformifl. 


Gemellus  Superior. 
Obturator  Tntemus. 
Gemellus  Inferior. 
Obturator  Extemus. 


Quadratns  Feraoris. 

Disseetion  {fiff.  189).  The  Boliject  ehooM  be  turnc<i  on  ita  face,  a  block  placed  beneath  the 
pelvis  lo  make  thr  buttocks  tense,  aud  the  limbs  allowed  to  haop  ^►vi'r  the  end  of  the  table,  the 
foot  inverted,  luid  tlir  limb  alKltieled.  An  iiieisitui  fhutild  be  nimle  tliroiitrb  the  integiinient  nluog 
the  back  piirt  or  the  eresl  of  the  ilium  and  murgin  of  the  saerdm  to  the  tip  of  the  (^orevx.  from 
HhhiL-h  puint  u  »ec'<iud  iucisiou  thould  be  curried  ubliquely  duwnward^  uiid  outnard;!  lu  the  outer 
side  of  ihe  thigh,  four  inrhi-^  hi-low  the  jrreat  trni-h.-inlcr.  Tin-  poriinn  nf  integument  included 
between  thcue  incipions.  topethcr  with  the  superficial  faseia.  should  be  removed  in  the  direction 
nhown  in  the  figure,  when  the  Glateus  maximus  uid  the  dccuc  fascia  covering  the  Ulutcos  medius 
will  be  exposed. 

The  Gluteus  Jfaximus,  the  most  superficial  muscle  in  the  gluteal  region,  is  a 
very  broad  and  thick  fleshy  mass,  of  a  quadrilateral  shape^  which  forms  the  pro- 
minence of  the  nates.  Its  large  size  is  oue  of  the  most  cbaracteristtt!  points  in 
the  muscular  syst^un  in  man,  connccteil  as  it  is  with  the  power  he  has  of  main- 
taining the  trunk  in  the  erect  posture.  In  stnicture  it  is  remarkably  coanscbeinff 
made  up  of  mu.seular  fasciculi  lying  parallel  with  one  another,  and  collected 
together  into  large  bundles,  separated  by  deep  cellular  intervals.  It  arises  from 
the  superior  curved  line  of  the  ilium,  and  the  portion  of  bone,  including  the  cres^ 
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Fig.  149. — Dissection  of  the  Lower  Ex- 
trDtnit^'.     Po«ttfrLur  Viow. 
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immediately  beMnd  it;  from  tlie  posterior  surface  of  the  lust  piece  of  tlie  eacrum, 

tlie  side  ot    the   coccyx,  aad  posterior  suriacc  of  the  great   sacro-sciatic  and 

posterior  sacro-iliac  ligaments.     The  fibres  arc  directed  obliquely  downwards  and 

outwards ;  those  forming  the  upper  and  larger 
tportion  of  the  musyle  (after  converginff  some- 
Pivbat)  terminate  iu  a  tUiok  tendinous  lamiQa, 

which  pu-Sies  across  the  great  trochanter,  and 

id  inserted  into  the  fascia  lata  covering  the 

outer  side  of  the  thigh,  the  lower  portion  of 

the  mu*.de  being  inserted  into  the  rough  lino 

leading  from  the  great  trochanter  to  the  linea 

aspera,  between  the  Vastus  exteruus  and  Ad- 
ductor magnus. 

Three  synovial  bursa;  are  usually  found  se- 
parating the  under  surface  of  this  muscle  from 

the  eminences  which  it  covers.  One  of  these, 
Lof  large  size,  and  generally  multilocuUr.iseiJa- 
[Tfttes  it  from  the  great  trochauter.  A  second, 
[often  wanting,  is  situated  on  the  tulxjrosity  of 

the  ischium.     A  third,  between  the  teudouof 

this  muscle  and  the  Vastus  extemtis. 

Hrfaiioiis.     By  its  superficial  surface,  witli 

a  thin  fascia,  wiiich  separates  it  from  cellular 
L  membrane,  fut,  and  the  integument.  By  its 
\tkfp  ,fur/afXj   from  above    do\^^lwarlls,   with 

the  ilium,  sacrum,  coccyx,  and  great  sacro- 
sciatic  ligament,  part  of  the  Gluteus  mediua, 

Pyriformia,     Gemelli,     Obturator    intemus, 

Qiiadi-atus   femoris,    the    tuberosity   of   the 

LHchiura,  great   trochanter,  the  origin  of  the 

BioepH,  Semi-tendiaoauri,  Semi-membranosua, 

and  Adductor  raagnus  muscles.    The  gluteal 

vessels  and  nerve  are  seen  issuing  from  the 

pelvis   above    the    Pyriformis   muscle,    the 

ischiatic  and  internal  pudic  vcs.sels  and  nerves, 

and    the   nerve   to    the    Obturator   intemus 

miLSclc  below  it.     Its    uyiyxT  border  is  thin, 

and  connected  ^nth  the  Gluteus  medius  by 

the  fascia  lata.     Its    hwcr   border,  free   and 

Srominent,  forma  the  fold  of  the  nates,  and  is 
irected  towards  the  perineum. 

DiM^Hinn.  The  Glutens  raoxiraus  phould  now  ho  (JiritJeil  nenr  its  orig-'m  hy  a  \'<?rtical  incision 
carrieil  from  its  upper  to  its  lowi-r  hunliT :  a  ci-linlnr  iuttrvttl  will  bo  exjH'jiod!  flcpamtini:  it  from 
Ihp  (}luit»u3  mfdius  and  pxlpmal  Rotator  mutwlcs  benualh.  The  nppur  portion  of  the  muscle 
shoald  be  lUto^-thcr  detached,  and  the  lower  portion  turned  oatwartlK;  the  loose  areolar  tissne 
fillinj5  up  the  lutempace  between  the  trochanter  major  and  liiberosiiv  of  the  inchium  heing  re- 
toiivt'd,  the  parta  already  enumerated  as  oxpuoed  bjr  the  removal  of  thia  muscle  wOl  be  seen. 

The  Ghileits  Mediits  is  a  broad,  tliiclc,  radiated  muscle,  situated  on  the  outer 
^.surface  of  the  pelvis.  Its  posterior  third  ia  covered  by  the  Gluteus  maximus;  its 
anterior  two-tfurds  are  covered  by  the  fascia  lata,  which  separates  it  fmm  \lie 
integument.  It  arises  from  the  outer  surface  of  the  ilium,  between  llie  superior 
and  middle  curved  lines,  and  from  the  outer  Up  of  that  portion  of  the  cre«t  which 
is  between  theiu;  it  al.so  arises  from  the  dense  fascia  covering  its  ant*n-ior  part. 
The  fibres  converge  to  a  strong  flattened  tendon,  which  is  inserted  into  the  oblique 
line  which  traverses  the  outer  surface  of  the  great  trochanter.    A  synovial  bursa 
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Fig.  ISO.— UojclMof  the  Uip  aud  Thigh. 


separates  the  tendon  of  the 
muscle  from  ibo  surface  of 
the  trochunter  in  front  of  its 
insortion. 

BelatioTu.  By  ita  n^tper/i- 
cial  srir/ace,  witb  tlie  Glutctis 
tnnximuH  beliind,  the  Tensor 
vaginie  fomoris  and  deep  fas* 
cia  iu  front.  By  its  defp 
eur/otv,  witL  ibe  Gluteus  mi- 
nimus and  the  gluteal  vessels 
and  nerve.  Its  anterior  hor- 
der  is  blended  with  the  Gla- 
teu.s  minimus.  Tls  postfrior 
honkr  lies  parallel  witli  the 
Pyriformis,  the  gluteal  vessels 
intervening. 

ThiBinuaclcftlioiildDnvlH^diridrd 
near  ils  inBertioD  and  taropd  up- 
wards. wbL-D  the  Gluteus  ouiuaius 
will  he  cxpo&od. 

The  Olutfus  J/i'ni'mtw,  the 
amallcst  of  the  three  glutei, 
is  placed  immediately  beneath 
the  preceding.  It  is  fan- 
shaped,  arising  from  the  outer 
surface  of  llie  ilium,  between 
the  middle  and  inferior  curved 
lines,  and  behind,  from  the 
margin  of  the  great  sacro- 
sciatic  notch;  the  fibres  con- 
verge to  the  deep  surface  of 
a  radiated  a|K>neurosia,  which, 
terminating  in  a  tendon,  is 
inserted  into  an  impression 
on  the  anterior  border  of  the 
great  trochanter.  A  synovial 
bursa  is  interposed  between 
the  tendon  and  the  great  tro- 
chanter. 

Eflatiom.  By  its  superfi' 
cial  svr/ar^e,  vriih  the  Gluteus 
medius,  and  ibe  gluteal  vessels 
and  nerve.  By  its  deep  aur* 
faff,  with  the  ilium,  the  re- 
flected tendon  of  the  Rectus 
femoris,  and  oapeular  liga- 
ment of  the  hip-joint  Its 
anten'w  maryin  is  blended 
with  the  Gluteus  medius.  Its 
posterior  margin  is  often 
joined  witb  the  tendon  of  the 
Fyritbrmis, 

The  Pi/rtformu  is  a  flot 
muscle,  i>yramidal  in  shape, 
lying    almost    parallel    ^^^th 
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the  lower  margin  of  the  Gluteus  minimus.  It  ia  situated  partly  within  the  pelvis 
at  iut  posterior  part,  and  partly  at  the  back  of  the  hip-joint  It  arises  from  the 
frout  of  the  sacrum  by  turee  fleshy  digitations,  attached  to  the  portions  of  bone 
interposed  between  the  second,  third,  and  fourth  anterior  sacral  foramina,  and 
also  from  the  grooves  leading  from  the  foramina ;  a  lew  fibres  als<^  arise  from  the 
margin  of  the  great  sacro-sciatic  Ibrameu,  and  from  tlie  miterior  surface  of  the 
great  sooro-sciatio  ligament.  The  muscle  passes  out  of  the  pelvis  through  the 
great  sacro-sciatio  foramen,  the  upjwr  part  of  which  it  fills,  mid  is  insertctl,  Ity  a 
rounded  tendon,  into  the  upper  border  of  the  great  trochanter,  being  generally 
blended  with  the  tendon  of  the  Obturator  intcmus. 

RehUions.  By  its  anterior  surface,  within  the  jfthns,  with  the  Rectum  (esp43ciallv 
on  the  left  side),  the  sacral  plexus  of  nerves,  and  the  internal  iUac  vesiwls ;  ejit^mtl 
to  Ute  pelvis,  with  the  os  innominatum  and  capsular  ligament  of  the  hip-jiMm.  By 
\\A  posterior  surface,  within  the  pelvis,  with  the  sacrum  ;  and  vjUenial  to  it,  with  the 
Gluteus  maximus.  By  its  upper  honkr,  with  the  Gluteus  mediua,  from  which  it 
is  separated  by  the  gluteal  vessels  and  nerves.  By  its  htver  harder,  with  the 
Gemellus  superior ;  the  ischiatic  vessels  and  nerves,  the  internal  puilic  vessels  and 
nerve,  and  the  ncrvo  to  the  Obturator  iutcnius,  passing  from  the  pelvis  in  the 
interval  between  them. 

'Dinection.    The  next  mosclc,  ax  well  ax  the  oriffin  of  ttin  Fyrifonnis,  can  only  be  seen  when 
the  pelvis  is  divided,  and  the  visccni  coatoincd  id  this  cavity  removed, 

The  Obturator  iTiiemus,  like  the  preceding  muscle,  is  situated  partly  within  the 
cavity  of  the  pehis,  partly  at  the  back  of  the  hip-joint.  It  arises  from  the  inner 
surface  of  the  anterior  and  external  wall  of  the  pelvis,  being  attached  to  the 
margin  of  bone  around  the  inner  side  of  the  obturator  foramen ;  viz.,  from  the 
descending  ramus  of  the  pubes,  and  the  ascending  ramus  of  the  ischium ;  and 
laterally,  from  the  inner  surface  of  the  l)ody  of  the  ischium,  Isetwcen  the  margin 
of  the  obturator  forjimen  in  front,  the  great  sacro-sciatic  notch  beliind,  and  the 
brim  of  the  true  pelvis  above.  It  also  arises  from  the  inner  surface  of  the  obturator 
membrane  and  from  the  tendinous  aroh  which  completes  the  cnnal  for  the  passage 
of  the  obturator  vessels  and  nerve.  The  fibres  are  directed  backwards  ana  down- 
wards, and  terminate  in  four  or  five  tendinous  bands,  which  are  found  on  its  deep 
surface;  these  bands  are  reflected  at  a  right  angle  over  the  inner  surface  of  the 
tuberosity  of  the  ischium,  which  ia  covered  with  eartUage,  grooved  for  their 
reception,  and  lined  with  a  synovial  bursa.  The  muscle  lejives  the  pelvis  by  the 
lc*!ser  sacro-sciatic  notch;  and  the  tendinous  bands  unite  into  a  single  flattened 
tendon,  which  pas.sc3  horizontally  outwards,  and,  after  receiving  the  attachment 
of  the  Gcmclli,  is  inserted  into  the  upper  border  of  the  great  trochanter  in  fpmt 
of  the  Pyriformis,  A  synovial  bursa,  narn>w  and  elongated  in  form,  is  usually 
found  between  the  tendon  of  this  muscle  and  the  c.i]tsular  ligament  of  the  hip 
It  occasionally  communicates  wnth  that  between  the  tendon  and  the  tuberosity  of 
the  iscliium,  the  two  forming  a  single  sac. 

Id  order  to  di.^pluj  the  pcculmr  anpcnrance-i  prodCDtcd  by  the  tendon  of  this  roascle,  it  shoald 
be  divided  near  its  insertioD  and  reBected  outwards. 

Ji^htioTis.  Within  the  p<:his,  this  must^lc  is  in  relation,  by  its  anterior  surface, 
with  the  obturator  membrane  and  inner  surface  of  the  anterior  wall  of  the  pelvis ; 
by  its  posterior  surface,  with  the  pelvic  and  obturator  fascia),  which  separate  it 
fmm  the  I^evator  ani ;  and  it  is  crossed  by  the  internal  pudic  vessels  and  nerve. 
This  surface  forms  the  oTiter  boundary  of  the  ischio-rectal  fos-sa.  External  to  the 
pelvis,  it  is  covered  by  the  great  sciatic  nerve  and  Gluteus  maximus,  and  rests 
on  the  back  part  of  the  hip-joint. 

The  Genu'lU  are  two  small  muscnlnr  fftsciouli,  accessories  to  the  tendon  of  the 
Obturator  intemus,  which  ia  received  into  a  groove  between  them.  They  have 
receivcl  the  names  8n.j)erior  ami  inferior  from  tlie  position  they  occupy. 

Tlie  Qemelhis  Superior,  the  smaller  of  the  two,  arises  from  the  outer  surface  of 
the  spine  of  the  ischium,  and,  passing  horizontally  outwards,  becomes  blended 
22 
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with  tho  Qppor  part  of  the  tendon  of  the  Obturator  intoniua,  and  is  inserted  with 
it  into  tho  up^wr  border  of  the  great  trochanter.  This  muscle  is  sometimes 
wanting. 

Ji^laiiotis.  By  its  superficial  aur/ace,  with  the  Gluteus  maximus  and  the  ischiodo 
vessels  and  nerves.  By  its  deep  surface,  vrilh  the  capsule  of  the  hip-joint.  By  ita 
.ttp/XT  border,  with  the  lower  margin  of  the  Pyrifonnis.  By  its  lower  border,  with 
the  tendon  of  the  Obturator  iuteruus. 

The  GeifteUns  Inferior  arises  from  tho  upper  part  of  the  outer  border  of  the 
tuberosity  of  the  iscliium,  and,  passing  horixontally  outwards,  is  blended  with  the 
lower  part  of  the  tendon  of  the  Obturator  interuus>  and  inserted  with  it  into  the 
upper  oorder  of  the  great  trochanter. 

HeUuions.  By  its  superficial  surface,  with  the  Gluteus  maximus,  and  the 
iachiatic  vessels  and  nerves.  By  ita  deep  surface,  it  covers  the  capsular  ligament 
of  the  hip-joint.  By  ita  upper  hortler,  with  the  tendon  of  the  Obturator  intenius. 
By  its  louxr  border,  with  the  tendon  of  the  Obturator  externus  and  Quadratus 
femoris. 

The  Quadratus  Femoris  is  a  short,  flat  muscle,  qundrilateral  in  shajw  (hence  its 
name),  situated  between  the  Gemellus  inferior  and  the  up|jer  margin  of  the 
Adductor  magnus.  It  arises  from  the  outer  border  of  the  tuberosity  of  tho 
ischium,  and,  proceeding  horizontally  outwaT(U,  is  inserted  into  the  upper  part  of 
the  ILnea  t^uadrali,  on  the  posterior  surface  of  the  trochanter  major.  A  synovial 
bursa  is  often  found  between  the  under  surface  of  this  muscle  imd  the  lesser  tro- 
chanter, which  it  covers. 

Rehtions,  By  its  posterior  surface,  with  the  Gluteus  maximus  and  tlio  sciatic 
vessels  and  nerves.  By  its  anterior  surface,  witli  the  tondou  of  the  Obturator 
exteruus  and  trochanter  minor.  By  its  ujq^er  border,  with  the  Gemellus  inferior. 
Its  hwer  border  is  separated  from  the  Adductor  magnua  by  the  terminal  branches 
of  the  internal  circumflex  vesaelfl. 

Dinstftion.  In  order  to  expose  tlie  next  muccle  {the  Obturator  externas),  it  is  necessary  to 
remove  the  Psoas,  llincus.  Pcctioous,  and  Atidactor  brcvis  and  Adductor  long^us  rauft.'li*.from  tho 
rront  Qod  ioocr  siile  of  the  thigh  ;  and  the  Cillnteu!<  ma:timus  nml  Ijimdrnhis  femuriK,  fnjtn  the  Imch 
part,  llti  liissection  nhouKi  ronswjiienlly  be  posliiuncd  imiil  the  muscles  of  the  luitcrior  and 
inlcni&l  femonil  regions  have  been  examined. 

The  Obturator  Externus  is  a  fiat  triangular  muscle,  which  covers  the  outer  sur- 
face of  the  anterior  wall  of  the  wdvis.  It  arisf's  from  tlie  margin  of  bone  imme- 
diately around  the  iimer  side  of  the  obturator  foramen,  viz.,  from  the  body  and 
ramus  of  the  pubcs,  and  the  ramus  of  tho  ischium ;  it  also  arises  from  the  inner 
two-thirds  of  the  outer  surface  of  the  obturator  membrane,  and  from  the  tendinous 
arch  which  completes  the  canal  for  the  passage  of  the  obturator  vessels  and  nerves. 
The  fibres  converging  pass  outwards  and  backwards,  and  terminate  in  a  tendon 
which  runs  across  the  back  part  of  the  hipjoint,  and  is  inserted  into  the  digital  fossa 
of  the  femur. 

Rcf/Uiom.  By  its  anterior  surface,  with  the  R'ioas,  Tliiiciis,  Pectinru.'*,  Addui^tor 
longus,  Adductor  brevis,  and  Gracili.s  ;  and  more  externally,  with  the  neck  of  the 
femur  and  capsule  of  the  hip-joint.  By  its  posterior  surface,  with  the  obturator 
membrane  and  Quadratus  femoris, 

Nerves.  The  Gluteus  ma.ximus  ia  supplied  by  the  inferior  gluteal  nerve  and  a 
branch  from  the  .sacral  plexus.  The  GluU-u.s  modius  and  Gluteus  inininius,  by  the 
superior  gluteal.  The  Pyriformis,  GL-mclli,  Obturator  iutoruus,  aud  Quadratus 
femoris,  by  branches  from  tlic  sacral  plexus ;  and  the  Obturator  externus,  by  the 
obturator  nerve. 

Actions.  The  Glutei  muscles,  when  they  take  their  fixed  point  from  the  pelvis, 
are  all  ulxluctors  of  the  thigh.  The  Gluteus  maximus  and  the  posterior  fibres  of 
the  Gluteus  mciiiis  rotate  the  thigh  outwards;  the  anterior  fibres  of  the  Gluteus 
medius  and  the  Gluteus  minimus  rotate  it  inward.s.  The  Gluteus  maximus  serves 
to  extend  the  fomur,  and  tlie  Gluteus  meilius  nn<l  Gluteus  minimus  draw  it  forwards. 
The  Gluteus  maximus  is  also  a  tensor  of  the  fitscia  lata.    Taking  their  fixed  point 
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from  the  femur,  tUe  Glutei  muscles  act  upon  tlio  pelvis,  supporting  it  and  the  whole 
trunk  npon  the  head  of  the  femur:  this  is  especially  obvious  iu  standing  on  one 
leg.  Id  order  to  gain  the  erect  poatuxe  aElor  the  effort  of  stooping,  tliefse  muscles 
draw  the  pelvis  backwards,  assisted  by  the  Biceps,  Semi-tcndinosus,  and  Semi- 
membranosus mu«;U*s.  The  remaining  muscles  are  powerful  rotators  of  the  thigh 
outward&  In  the  pitting  posture,  wlicu  the  thigh  is  iiexud  upon  the  pelvis,  their 
action  as  rotators  ceases,  and  they  become  abductors,  with  the  exception  of  the 
Obturator  extemus,  which  still  rotates  the  femur  outwards.  When  the  femur  is 
fixed,  the  Pyriformis  and  Obturator  muscles  serve  to  draw  the  pelvis  forwards  if 
it  has  been  inclined  backwards,  and  assist  iu  steadying  it  upon  the  head  of  the 
femur. 


Biceps. 


Posterior  Femoral  Beoiok. 
Semi  -  tendiuosus. 


Serai- membranosus. 


Pittrrti'm  {&g.  189).  M^kc  a  vertical  inciBion  alonff  the  middle  of  the  thi^h,  from  the  lowor 
fold  of  tbo  Dates  to  about  ihrco  inches  below  the  back  of  the  koce-jotDl,  and  there  connect  it 
with  a  transverse  incision,  carried  from  the  inner  to  the  outer  side  of  the  le^.  A  third  incision 
fifaouKI  then  be  made  irausversely  at  the  junction  of  the  middle  with  the  lower  third  of  the  Lhiph. 
The  iiitcg^umont  having  been  removed  from  the  back  of  the  knee,  and  the  litmndarics  of  the  pop- 
liteal space  examined,  the  removal  of  the  interment  from  tiie  remaining!  part  of  tbc  tuigh 
sboold  he  continued,  when  the  faiicia  uud  mnBcIes  of  this  region  will  be  e^iposed. 

The  Btc^s  is  a  large  musclcj  of  considerable  len^h,  situated  on  the  posterior 
and  outer  aspect  of  the  thigh.  It  arises  by  two  heads ;  ouc,  the  long  hwid,  from 
an  impression  at  the  upper  and  back  part  of  the  tuberosity  of  the  ischium,  by  a 
tendon  common  to  it  and  the  Semi-tendinosus;  the  femond  or  short  heati,  from 
the  outer  lip  of  the  linea  aspera,  between  the  Adductor  magnus  aud  Vastus  ex- 
temus, extending  from  two  inches  below  the  insertion  of  the  Gluteus  maximus, 
to  within  two  inches  of  the  outer  condyle;  it  also  arises  from  the  external  inter- 
muscular septmn.  The  fibres  of  the  long  head  form  a  fusiform  belly,  which, 
passing  obliq^ucly  downwards  and  a  little  outwards,  terminates  in  an  aponeur^eia 
which  covers  the  posterior  surface  of  the  muscle,  and  receives  the  fibres  of  the 
short  head ;  this  aponeurosis  becomes  gradually  contracted  into  a  tendon,  which  is 
inserted  into  the  outer  side  of  the  heml  of  the  fibula.  At  its  insertion,  the  tendon 
divides  into  two  portions,  which  embrace  the  external  lateral  ligament  of  the 
knee-joint,  a  strong  prolongation  being  sent  forwards  to  the  outer  tuberosity  of 
the  tibia,  which  gives  off  uu  expaasion  to  the  fascia  of  the  leg.  The  tendon  of 
this  muscle  forms  the  outer  ham-string. 

Relations.  By  its  superjicial  anrfact^  with  the  Gluteus  maximus  above,  the 
fascia  lata  and  integumeut  in  the  rest  of  its  extent.  By  its  <ie<y  surface,  with  the 
Semimembranosus,  Adductor  magnus,  and  Vastus  cxtcmus,  the  great  sciatic 
nerve,  popliteal  artery  and  vein,  una,  near  its  insertion,  with  the  external  head  of 
the  Gastrocnemius,  Plantaris,  and  superior  external  articular  artery. 

The  Semi-tendinosw,  remarkable  for  the  great  length  of  its  tension,  is  situated 
at  the  posterior  and  inner  aspect  of  the  thigh.  It  arises  from  the  tuberosity  of 
the  i.sohium  by  a  tendon  common  to  it  and  the  long  head  of  the  Biceps;  it  also 
aris'is  from  ao  aponeurosis  which  connects  the  adjacent  surfaces  of  the  two  muscles 
to  the  extent  of  alwut  three  inches  from  their  origin.  It  forms  a  fu^iiiform  muscle, 
whioh,  passing  downwards  and  inwards,  terminates  a  little  below  the  middle  of 
the  thigh  in  a  long  round  tendon,  which  lies  along  the  inner  side  of  the  popliteal 
space ;  cur\nng  around  the  inner  tuberosity  of  the  tibia,  it  is  inserted  into  the 
upper  part  of  the  inner  surface  of  the  shaft  of  that  bone,  nearly  as  far  forwards 
as  Its  anterior  border.  Tliis  tendon  lies  beneath  the  expansion  of  the  Sartorius, 
and  below  that  of  tkc  Gracilis,  to  which  it  is  united.  A  tendinous  intersection  is 
usually  oljscrved  about  the  middle  of  the  muscle. 

Htlationa.    By  its  superficial  surface,  with  the  Gluteus  maximus  and  fascia  latii. 
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B_T  its  rflfvp  surface,  witli  the  Semi-membranosus,  AiWuctor  niagnus,  inner  head  of 
the  Gastrocnemius,  and  internal  lateral  ligament  of  the  knee-joint. 

The  Semi-memhranoeus,  so  colled  from  the  membranous  cxjiansion  on  its  anterior 
and  posterior  surfaces,  ia  situated  at  the  back  part  and  inner  side  of  the  thigh. 
It  arises  by  a  thick  tendon  from  the  upper  and  outer  part  of  the  tuberosity  of  the 
iBtihium,  al3o\'o  and  to  the  outer  side  of  the  Bicejjs  and  Semi-tondinosus,  and  is 
inserted  into  tho  inner  and  back  part  of  the  inner  tuberosity  of  the  tibia,  beneatli 
the  internal  lateral  ligament.  The  tendon  of  the  muscle  at  its  origin  expands 
into  an  aj>oneuro3iK,  which  covers  the  upper  part  of  its  anterior  surfaee ;  from  this 
aiwncurosis  muscular  fibres  arise,  and  converjre  to  another  aponeurosis,  which 
covers  the  lower  part  of  its  posterior  surface,  and  this  contracts  into  the  tendon  of 
insertion.  The  tendon  of  the  muscle  at  ite  insertion  divides  into  three  portions; 
the  middle  portion  is  tho  &sciculu3  of  insertion  into  the  back  part  of  the  inner 
tuberasity,  sending  down  an  expansion  to  cover  the  Popliteus  muscle.  The 
internal  portion  ia  horizontal,  passing  forwards  beneath  the  internal  lateral  liga- 
ment, to  be  inserted  into  a  groove  along  the  inner  side  of  the  internal  tuberosity. 
The  jwslerior  division  pas.ses  upwanls  and  biu:kwards,  to  be  inserted  into  the  back 
part  of  the  outer  condyle  of  the  femur,  forming  the  chief  part  of  the  posterior 
ligament  of  the  knee-joint. 

The  tendons  of  the  two  preceding  muscles,  with  those  of  the  Gracilis  and 
Sartorius,  form  the  inner  ham-string. 

Melations.  By  its  sitpfrjinial  anr/ace,  with  the  Semi-tondinosus,  Biceps,  and 
fascia  lata.  By  its  det^p  surface,  with  the  popliteal  vesat^ls.  Adductor  magnus, 
and  the  inner  head  of  tho  Gastrocnemius,  from  which  it  is  separated  by  a  synovial 
bursa.  By  its  inner  horder,  wnth  the  Gracilis.  By  its  outer  bonier,  with  the  great 
sciatic  nerve,  and  its  internal  popliteal  branch. 

Nerves.    The  muscles  of  this  region  are  supplied  by  the  great  sciatic  nerve. 

Actiom.  Tho  three  ham-string  muscles  Ilex  the  le^  upon  the  thigh.  When  the 
knee  is  semi-flexed^  the  Biceps,  from  its  oblique  direction  downiwards  and  outwards, 
rotates  the  leg  slightly  oxitwarda;  and  the  Semi-membranosus,  in  conscqnenee  of 
its  oblique  direction,  rotates  the  leg  inwards,  assisting  the  Popliteus.  Taking 
their  fixed  point  from  below,  these  muscles  serve  to  support  the  pelvis  npon  the 
head  of  the  femur,  and  to  draw  the  trunk  directly  backwards,  as  is  seen  in  feats 
of  strength,  when  the  body  is  thrown  backwards  in  the  form  of  an  arch. 

Siirrficrtl  Anatomi/.  The  tendons  or  theee  masclea  occflsionslly  refpiirc  Bobcutaneou!!  divUioD 
in  sonic  formB  of  spurious  anchylosis  of  the  knee-joint,  dcpcu'lent  upon  iKTmaricnt  contRiciiuQ 
and  ripriditv  of  the  Flexor  muscles,  or  from  stiffeninjf  of  tW  lipimpntous  and  otiior  tissueg  sur- 
roandinjr  l^t*  joint,  the  rei*nlt  of  disease.  This  is  easily  pITpctetl  by  putting  the  tendon  upon  the 
atreti:h,  ami  inserting  a  narrow  sharp-pointed  knife  between  it  and  tho  skin;  the  cuttinj?  edjte 
being  then  tamed  towards  the  tendon,  it  should  be  divided,  tAkiuf?  cam  that  the  wound  io  the 
skiu  is  not  at  the  sarat.'  time  enUri^'d.  This  operulioo  hiut  been  att«nilcd  with  roosidcrahle  suc- 
ce^6  in  some  cu.'^es  of  sliffened  knee  from  rboamutism,  ^mdual  extensioo  being  kept  up  for  some 
time  after  tho  opcmtion. 

Muscles  iXD  Fascij;  of  the  Lko. 

DisMection  (fig.  186).  The  knve  should  be  bent,  a  block  placed  henenth  it,  and  the  foot  kept 
ia  Sin  extCDdoa  position ;  an  inciiiion  should  then  be  lundo  throiiK^i  the  integument  in  the  middk^ 
line  of  the  leg  to  the  ankle,  and  continued  along  the  dorsum  of  tho  foot  to  the  toes.  A  second 
incieioD  should  bo  made  transTersely  across  the  ankle,  and  a  third  in  the  same  direction  across 
the  bases  of  the  toes :  the  flaps  of  integument  included  between  these  incisions  should  he 
removed,  and  the  deep  fascia  of  the  leg  examined. 

The  fascia  of  ike  lerj  forma  a  complete  investment  to  the  whole  of  tbia  region 
of  the  limb,  excepting  to  the  inner  surface  of  the  tibia,  to  which  itds  imattached. 
It  is  continuou.s  above  with  tho  fascia  lata,  receiving  an  expansion  fnim  the 
tendon  of  the  Biceps  on  the  outer  side,  and  from  tho  tendons  of  the  Sartorius, 
Gracilis,  and  Semi -tend  inosns  on  the  inner  side ;  in  front  it  blends  with  tho 
periosteum  covering  the  tibia  and  fibula ;  below,  itvis  continuous  with  the  annular 
ligaments  of  the  ankle.     It  is  thick  and  dense  in  the  upper  and  anterior  part  of 
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iho  leg,  and  gives  attachment,  hy  ita  iooer  sur- 
face, to  the  Tibialis  auticus  and  Extensor 
longud  digitorum  inu-scli^;  but  thinner  behind, 
where  it  covers  the  Ga^trucnemius  and  Soleu^ 
muscles.  Its  iuoer  aurface  gives  off,  on  the 
outer  side  of  tlie  leg,  two  strung  intermuscular 
septa,  which  inclose  the  Perouei  muacleiv  and 
separate  them  from  the  muscles  on  the  anterior 
and  posterior  tibial  regions,  and  several  smaller 
and  more  slender  processes  inclose  the  indi- 
vidual muscles  in  each  region;  at  the  same 
lime,  a  broad  transverse  intermuscular  septum 
intervenes  between  the  auperiicial  and  deep 
ZDUscles  in  the  posterior  tibio-fibular  region. 

Tbe  fascitt  tihouM  oow  be  rvmoved  by  dividing  it  in 
the  tmmc  direction  an  iho.  io(<'gumftut,  c\t;cqitiu|x  oppo- 
site the  ankle,  vnere  it  should  bo  left  entire.  The  re- 
moval of  the  r&scia  ehoald  be  commenoud  from  below, 
opposite  the  tcndous,  und  detached  in  the  line  of  direc- 
tum of  the  mnscular  fibres. 

MC3CLE3  OF  THE  LEG. 

These  may  be  subdivided  into  three  groups : 
thofle  on  the  anterior,  those  on  the  postenor, 
and  those  on  the  outer  side. 

ANTEBIOE  TlBIO-FlBULAR  ReGIOS". 

Tibialis  Anticus. 
Kxtensor  Pro]>rius  Pollicis. 
Extensor  Longus  Digitorum. 
Pcroneus  Tertius. 

The  Tibialis  Antiais  is  situated  on  the  outer 
side  of  the  tibia;  it  is  thick  And  fleshy  at  its 
upper  part,  tendinous  below.  It  ari.ses  from 
the  outer  tuberosity  and  upper  tiA'o-thirds  of 
the  external  .surface  of  the  snaft  of  the  tibia ; 
from  the  adJoLning  part  of  the  interosseous 
nwmbrane;  from  the  deep  fascia  of  the  leg;  and 
frozu  tlje  intermuscular  weptum  l)etween  it  and 
the  Kxtensor  communis  digitorum;  the  fibres 
pa^  vertically  downwards,  and  terminate  in  a 
tendou,  which  is  apparent  on  the  anterior  sur- 
iace  of  the  muselo  at  the  lower  third  of  the  leg. 
After  passing  through  the  innermost  comjmrt- 
raent  of  the  anterior  annular  ligament,  it  is 
inserted  into  the  inner  and  under  surface  of 
the  internal  cuneiform  bono,  and  base  of  tho 
metatarsal  bone  of  the  great  toe. 

Bfihtions.  By  its  anterior  surface,  with  tho 
deep  fascia,  and  with  tho  annular  ligament.  By 
\\»  pmtttrior  surface,  with  the  interosseous  mem- 
brane, tibia,  anklc-joiut.  and  inner  side  of  tho 
tarsus.  By  its  Cnjier  surface,  with  the  tibia. 
By  its  outer  surface,  with  the  Extensor  longus 
digitorum,  and  Extensor  propriua  poUicia,  tho 
anleri(jr  tibial  vessels  and  nerve  lying  between 
it  and  the  last  mentioned  muscle. 


Pig.  191.— HumIm  of  the  ProDi  of 
the  Lttg. 
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The  Extensor  Projynit^  PoUia's  is  a  thin,  elongated,  and  flattened  muscle, 
situated  between  the  IHhialis  anticus  and  Extensor  longua  digitonim.  It  arisea 
from  the  anterior  surface  of  the  fibula  for  about  the  middle  two-fourths  of  its 
extent,  its  origin  being  internal  to  the  Extensor  longus  digiiorum;  it  also  arisea 
from  the  interosseous  membrane  to  a  similar  extent.  The  fibres  pa«8  do^vnwn^ds, 
and  terminate  in  a  tendon,  which  occupies  the  anterior  border  of  the  muscle^ 
passos  through  a  distinct  compartment  in  the  annidar  ligament,  and  is  inserted  into 
the  base  of  the  last  phalanx  of  the  great  Uyc.  Opposite  the  mctatarso- phalangeal 
articulation,  the  tendon  gives  off  a  thin  prolongation  on  each  side,  which  covers 
its  surface. 

R'flatioiis.  By  its  anterior  border,  with  the  deep  fascia,  and  the  anterior  annular 
ligament.  By  its  posterior  border,  with  the  interosseous  membrane,  fibula,  tibia, 
ankle-joint,  and  Extensor  breads  digitorutn.  By  its  outer  side,  with  the  Extensor 
longus  digitonmi  above,  the  dorsulis  pedis  ve-ssels  and  anterior  tibial  nerve 
below.  By  its  inner  sidtij  ydik  the  Tibialis  aoticus,  and  the  anterior  tibial  veaaels 
above. 

The  Extensor  Loii(/ve  Diffitontm  is  an  elongated,  flattened,  semi-pcnniform 
muscle,  situated  the  most  externally  of  all  the  muscles  on  the  fore  part  of  the  leg. 
It  arises  from  the  outer  tuberasity  of  the  tibia;  from  the  upper  three-fourths  of 
the  anterior  surface  of  the  shaft  of  the  fibula ;  from  the  interosseous  membrane,  and 
deep  fescia ;  and  from  the  intermuscii!.T.r  septa  between  it  and  the  Tibialis  anticus  , 
on  the  inner,  and  the  Perouei  on  the  outer  side.  The  muscle  terminates  in  three 
tendon.s,  which  pass  through  a  canal  in  the  annular  Jigament,  willi  the  Peroneua 
tertius,  run  across  the  dorsum  of  the  foot,  and,  the  buermusl  tendon  having  sub- 
divided into  two,  are  inserted  into  the  second  and  third  phalanges  of  the  four 
lesser  toes.  Tlio  mode  in  which  the  tendons  are  inserted  is  the  TbllowiEg;  each 
tendon  opposite  the  metatarso-phalangcal  articulation  is  joined,  on  its  outer  side, 
by  the  tesndon  of  the  Extensor  brcvis  digitorum  (except  the  fourth),  and  receives 
a  fibrous  expansion  from  the  Interossei  and  Lumbricales,  which  then  8]>readB 
into  a  broad  aponeurosis,  covering  the  dorsal  surface  of  the  first  jdialanx ;  this 
aponeurosis,  at  the  articulation  of  the  first  ^v^th  the  second  phalanx,  divides  into 
three  slii^>s,  a  middle  one,  which  is  inserted  into  the  base  of  the  second  phalanx ; 
and  two  lateral  slips,  which,  after  uniting  on  the  dorsal  surface  of  the  second 
phalanx,  are  continued  onwards,  to  be  inserted  into  the  base  of  the  third. 

U'latiom.  By  its  anterior  sttrfcice,  witli  the  deep  fascia,  and  the  annular  liga- 
ment. By  its  j/osterior  sttrr'ac^:,  with  the  fibula,  interosseous  membrane,  ankle- 
joint,  and  Extensor  brevis  digitorum.  By  its  inner  side,  with  the  Tibialis  anticuSy 
Extensor  proprius  poUicis,  and  anterior  tibial  vessels  and  nerve.  By  its  outer  sidt, 
with  the  Peroneus  iongua  and  Peroncus  brevis. 

The  PeronetLs  Tt^rtt'ttn  may  Ije  considered  as  part  of  the  Extensor  lonmis  digi- 
torum. biiing  almost  always  intimntcly  united  with  it.  It  ari.'UiH  from  tlic  lower 
fourth  of  the  anterior  Kurlaeo  of  the  fibula,  on  its  outer  side;  from  the  lower  part 
of  the  interosseous  membrane ;  and  from  an  intermuscular  septum  between  it  and 
the  Peroneus  brevis.  Its  tendon,  after  passing  through  the  same  canal  in  the 
annular  ligament  as  the  Extensor  longus  digitorum,  is  inserted  into  the  base  of  the 
metatarsal  bono  of  the  little  toe,  on  its  dorsal  surface.  This  muscle  is  sometimes 
wanting. 

Ncrtfes.    These  muscles  are  supplio*!  by  the  anterior  tibial  nerve. 

Actions.  The  Tibialis  anticus  and  Peroneus  tertius  are  the  direct  flexors  of  the 
tarsus  upon  the  leg;  the  former  muscle,  from  the  obliquity  in  the  direction  of  its 
tendon,  i-aiscs  the  inner  border  of  the  foot,  and  the  latter,  nctin«r  with  the  Peroneus 
brevis  and  Peroneus  lon^^us,  will  draw  the  outer  border  of  the  foot  upwards,  and 
the  sole  outwards.  The  Extensor  longus  digitorum  and  Extensor  proprius  poUicis 
extend  the  phalanges  of  the  toes,  and,  continuing  their  action,  flex  the  tarsus  upon 
the  leg.  Taking  their  origin  from  below,  in  the  erect  posture,  all  these  muscles 
servo  to  fix  the  bones  of  the  leg  in  a  peipendicular  direction,  and  give  increased 
strength  to  the  aukle-jomt. 
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Fig.  192.— Mttacles  r>f  th«  Bark  of  Uio  Leg. 
Baparfioinl  Lajrer. 


POSTERTOE  TiBIO-FIBULAR  RkgIOX. 

DiMertion  fflg.  1S9).  Make  a  vertical  inciMon  along  the  mitldin  line  of  the  hack  of  the  \tfft 
from  the  lower  part  of  the  popliteal  space  to  the  heel,  connecting  it  below  by  a  trausreric  incinon 
exti-uiiing  Hetweeu  the  two  malleoli;  the  tlups  of  integumenl  being  removed,  the  fascia  and  masclcs 
should  be  ejcamined. 

The  muscles  in  this  region  of  the  leg  are  subdivided  into  two  layers,  superfieial 
and  deep.  The  superficial  layer  constitutes  a  powerful  muscular  mass,  formiug 
what  13  called  the  calf  of  the  leg.  Its 
large  size  is  one  of  the  most  characteristio 
features  of  the  muscular  apparatus  ia 
man,  and  liears  a  direct  connection  with 
hifl  ordinary  attitude  and  mode  of  pro* 
gressioo. 

Superficial  Layer. 

Oastrocnemius.  Soleus. 

Piantaris. 

The  Gastrocnemius  is  the  most  super- 
ficial muscle,  and  forms  the  greater  part 
of  the  calf.     It  arises  hy  two  heads,  which 

are  connected  to  the  condyles  of  the  femur  WV^^^'V  "i** 

by  two  strong  flat  tendons.  The  inner 
head«  the  larger,  and  a  little  the  most 
posterior,  is  attached  to  a  depression  at 
the  upper  and  back  part  of  the  inner 
condyle;  the  outer  head,  to  the  ui>per 
and  back  part  of  the  external  condyle, 
immediately  above  the  origin  of  the 
Popliteus.  Both  heads,  also,  arise  by  a 
few  tendinous  and  fleshy  fibres  from  the 
ridges  which  are  continued  upwards  from 
the  condyles  to  the  linea  aspera.  E:ich 
tendon  spreads  into  an  aponeurosis,  which 
covers  tnc  posterior  surface  of  that  por- 
tion of  the  muscle  to  which  it  belongs; 
that  covering  the  inner  head  being  longer 
and  thicker  than  the  outer,  i-'rom  the 
anterior  surface  of  these  teudinous  ex- 
pansions, muscular  fibres  are  given  oft*; 
those  in  the  median  tine,  which  cor- 
respond to  the  acces:iory  portions  of  the 
niascle  derived  from  the  bifurcations  of 
the  linea  aspera,  unite  at  an  angle  upon 
a  median  tendinous  rajjhe  l>elow.  The 
remaining  fibres  converge  to  the  posterior 
surface  of  an  apouourtjsis-  which  covers 
the  front  of  the  muscle,  and  this,  gradu- 
ally contracting,  tinites  with  the  tendon 
of  the  Soleusy  and  forms  with  it  the  tondo 
Achillis. 

JieJations.  By  its  superjia'al  aurface, 
with  the  fascia  of  the  leg,  which  w;pa- 
rates  it  from  the  external  saphenous  vein 
and  nerve.     By  iis  deeji  sur/aee,  with  the 
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posterior  ligament  of  the  knee-joint,  the  Popliteua,  Soleua,  Plantaris,  popliteal 
vessels,  ami  internal  poi>liteal  nerve.  The  teudon  of  the  inner  head  corresponds 
with  the  back  part  of  the  inner  condyle,  from  which  it  is  separated  by  a  synovial 
bursa,  which,  in  some  cases,  coramunicatcs  with  the  cavity  oi  the  knee-joint  The 
tendon  of  iho  outer  head  contains  a  sesamoid  fibro-cartiJage,  rarely  osseous,  where 
it  plays  over  the  corresponding  outer  condyle ;  and  one  is  occasionally  found  in 
the  tendon  of  the  inner  nead. 

11ic  GajitrQcnciaia^  should  be  divided  across,  jast  below  ita  ori^n,  and  tamed  downwards,  in 
order  to  expudo  ibu  ocxt  muscles. 

The  Soleus  Is  a  broad  fiat  muscle,  situated  immediately  beneath  the  preceding. 
It  has  received  its  name  from  the  fancied  resemblance  it  bears  to  a  sole-fish.  It 
arises  by  tendinous  fibres  from  the  back  part  of  the  head,  and  from  the  upper 
half  of  the  posterior  surface  of  the  shaft  of  the  fibula,  from  the  oblique  line  of 
the  tibia,  and  from  the  middle  third  of  its  internal  border;  some  fibres  also  arise 
from  a  tendinous  arch  placed  between  the  tibial  and  fibular  origins  of  the  muscle, 
and  beneath  which  the  posterior  tibial  vessels  and  nerve  pass  into  the  leg.  The 
fibres  pass  backwards  to  an  aponeurosis  which  covers  the  posterior  surface  of  the 
muscle,  and  this,  gradually  becoming  thicker  and  narrower,  joins  with  the  tendon 
of  the  (raatrocnemiua,  and  forms  with  it  the  tendo  Achillis. 

Relations.  By  its  superficial  surface,  with  the  Gastrocnemius  and  Plantaris.  By 
its  deep  surface,  with  the  Flexor  !ongu.s  digitorum,  Flexor  longus  poUicis.  Tibialis 
posticus,  and  posterior  tibial  vessels  and  nerve,  from  which  it  is  separated  by  the 
transverse  intermuscular  septum. 

The  tendo  Achillis,  the  common  tendon  of  the  Gastrocnemius  and  Soleus,  ta 
the  thickest  and  strongest  tendon  in  the  body.  It  is  about  six  inches  in  length, 
and  formed  by  the  junction  of  the  ajioneuroses  of  the  two  preceding  muscles.  It 
commences  about  the  middle  of  the  leg,  but  receives  fleshy  fibres  on  its  anterior 
surface,  nearly  to  its  lower  end.  Gradually  becoming  contracted  below,  it  is 
inserted  into  the  lower  part  of  the  posltriur  tuberosity  of  the  os  calcis,  a  synovial 
bursa  being  interposed  oetweon  the  tendon  and  the  upper  part  of  the  tuberosity. 
The  teudon  i.s  covered  by  the  fascia  and  the  integument,  and  is  separated  from  the 
deep  muscles  and  vessels,  by  a  considerable  interval  filled  up  vrxth  areolar  and 
adipose  tissue.  Along  its  outer  side,  but  superficial  to  it,  is  tbo  external  saphe- 
nous vein. 

The  Plantaris  is  an  extremely  diminutive  muscle,  placed  between  the  Gastroc- 
nemiuii  and  Soleus,  and  remarkable  for  its  long  and  delicate  tendon.  It  arises 
from  the  lower  part  of  the  outer  bifurcation  of  the  linea  aspera,  and  from  the 
posterior  ligament  of  the  knee-joint.  It  forms  a  small  fusiform  belly,  about  two 
inches  in  Ifuglh,  tcnniuatiiig  in  a  long  slender  tcndcm,  which  crosses  obliquely 
between  the  two  muscles  of  the  calf,  and,  running  along  the  inner  border  of  the 
tendo  Achillis,  is  inserted  with  it  into  the  posterior  part  of  the  os  calcis.  This 
muscle  is  occasionally  double,  and  is  sometimes  wanting.  At  times,  its  tendon 
is  lost  in  the  internal  annular  ligament,  or  in  the  fascia  of  the  leg. 

Nctves.     These  muscles  are  supplied  by  the  internal  popliteal  nerve. 

Actions.  The  muscles  of  the  calf  po.sses8  considerable  power,  and  are  con- 
stantly calle<l  into  iise  in  standing,  walking,  dancing,  and  leaping;  hence  the  large 
size  they  usually  present.  In  walking,  these  muscles  draw  powerfully  tipon  the 
OS  calcis,  raising  the  hocl,  and,  with  it,  the  entire  bodv,  from  the  grounil ;  the  body 
being  thus  supporte<l  on  the  raised  foot,  the  opposite  limb  can  be  carried  forwards. 
In  standing,  the  Soleus,  taking  its  fixed  ijoint  from  below,  steadies  the  leg  npon 
the  foot,  and  prevents  the  lx)dy  from  falling  forwards,  to  which  there  is  a  constant 
tendency  from  the  suix^riucumbcnt  weight.  The  Gastrocnemius,  acting  from 
below,  serves  to  flex  the  femur  upon  the  tibia,  assisted  by  the  Poplitcus.  The 
Plantaris  is  the  rudiment  of  a  large  muscle  which  exists  in  some  of  the  lower 
animal^  and  serves  as  a  tensor  of  the  plantar  fiisoia,  " 
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Pig.  183.— Mnwlss  of  thn  Back  of  Um  Leg. 


a 


Posterior  Tibio-fibular  begiox. 

Deep  Laytr, 
Poplitens.  Flexor  Longus  Digitorum. 

Flexor  Longua  Pollicis,  Tibialis  l*obticufl. 

DiMtditm.     Heliuh  iho  Soleas  from  iU  attochmeDt  to  the  fibnla  and  libU,  and  tarn  It 
downwank,  when  the  d«rp  layer  of  muscles  is 
exposed,  covered  by  the  deep  fascia  of  Ihe  leg. 

The  deep  fascia  of  the  leg  is  a  broad, 
transverse,   iatenuuscular  septum,   inter-  '  A*»»« 

posted  betweea  the  8U]>erficial  and  deep 
zuusclcs  in  the  posterior  tibio-Hbular  re- 
gion. On  each  side  it  is  connected  to  the 
margins  of  the  tibia  and  fibula.  Above, 
where  it  covers  the  Poiditcus,  it  is  thick 
and  dense,  and  receives  an  expansion  from 
the  tendon  of  the  Semi*membranosus;  it 
is  thinner  in  the  middle  of  the  leg,  but, 
below,  where  it  euvors  the  tendons  poesiug 
behind  the  malleoli,  it  i.s  thickened.  It 
is  continue<l  onwards  in  the  interval 
between  the  ankle  and  the  heel,  where  it 
covers  the  vessels,  and  is  blended  with 
the  internal  annular  ligament. 

Tilts  fascia  should  oow  be  mnoved,  commcno- 
ing  from  Wlow  op]>i>»ilc  the  tendons,  niid  detnch- 
ing  it  rrom  tho  niusclcut  ia  the  diKdioa  of  their 
fibres. 

The  PopJiteua  is  a  thin,  flat,  trian^lar 
zanscle,  which  forma  the  floor  of  tho 
popliteal  space,  and  is  covcretl  by  a 
tendinous  expansion,  derived  from  the 
Sonii-mcrnbranosus  muscle.  It  arises  by 
&  strong  flat  tendon,  about  an  inch  in 
letigtli,  from  a  deep  depression  on  the 
outer  side  of  the  external  condyle  of  tho 
fornur;  and  from  the  posterior  ligament  of 
the  knee-joint;  and  is  insert<;d  into  tho 
inner  twotliirds  of  tho  triangular  suri'aco 
above  tho  obliqiio  line  on  the  posterior 
suriacti  of  tho  shalt  of  the  tibia,  and  into  pjwt  f 

the  tendinous  expansion  covuring  thesur-  ijH'  ^i 

face  of  the  muscle.  The  tendon  of  tho 
muscle  is  covered  by  that  of  tho  Bicep 
ftiid  tbe  external  latt^ral  ligament  of  tho 
kntje-joint;  it  grooves  the  outer  surface 
of  tho  external  semilunar  cartilage,  and 
is  investwl  by  the  synovial  membrane  of 
tbe  knee-juiuL 

litflatiOThi.  By  its  guperfici'al  trtrfac«f 
with  the  fascia  above  mentioned,  which 
Kjpjirates  it  from  tho  Gastrocnemius, 
PUntaris,  popliteal  vessels,  and  internal 
poplitiMil  nerve.  By  its  tieep  sur/acr,  with 
th«  «upcriortibio-flbular  articulation,  and 
back  of  the  tibia. 
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The  Flexor  Lowjus  PoIlicU  is  situated  OD  the  fibular  side  of  the  leg,  and  ia  the  moatj 
Ruperticinl,  and  largasi.  of  tto  three  ucxt  miiselea.     It  arises  from  the  lower  two-' 
thirds  of  the  inlenut!  surface  of  the  shaft  of  the  fihida,  with  the  exception  of  aa 
inch  below;  from  the  lower  part  of  the  interosseous  membrane;  from  an  inter- 
muscular septum  between  it  and  the  Perouei,  externally ;  and  from  the  fascia] 
covering  the  Tibialiii  posticus.    The  fibres  pass  oblicjucly  downwards  and  back- 
wards, and  tcrminato  round  a  tendon  whieh  occupies  nearly  the  whole  length  of 
the  posterior  surfiiue  of  the  muscle.     This  ttjudon  passes  through  a  groove  on  the. 
posterior  surface  of  the  tibia,  external  to  that  for  the  Tibialis  posticus  and  Flexor 
longua  digitorum ;  it  then  passes  through  another  groove  on  the  posterior  extremity  \ 
of  the  astragalus,  and  along  a  tliird  groove,  beneath  the  tubercle  of  the  os  calci^ 
into  the  sole  of  the  foot,  where  it  runs  forwards  between  the  two  heads  of  thoj 
Flexor  brevis  polliois,  and  i.s  inserted  into  the  base  of  the  last  phalanx  of  the  great] 
toe. .  The  grooves  in  the  astragalus  and  os  calcia  which  contain  the  tendon  of  the  j 
muscle  are  converted  by  tendinous  tibrus  into  distinct  eaiials,  lined  by  synovial 
membrane ;  and  a.s  the  tendon  crosses  the  sole  of  the  foot,  it  is  connected  to  the  | 
common  flexor  by  a  tendinous  slip. 

Rfhtion^.    By  its  supsrjicial  surface,  with  the  Soleua  and  tendo  AchiUis,  fromj 
■which  it  is  separated  by  the  deep  fascia.     By  its  deep  surface,  with  the  fibula^ 
Tibialis  posticus,  the  peroneal  vciwels,  the  lower  part  of  the  interosseous  mem- 
brane, and  the  ankle-joint.     By  iu  outer  bonier,  with  the  Tei-onei.     By  its  inner 
border,  with  the  Tibialis  posticus,  and  Flexor  longus  digitornm. 

The  Flexcr  Lonfjixs  Digitorum  is  situated  on  the  tibial  side  of  the  leg.     At  its 
origin,  it  is  thin  and  pointed,  but  gradually  increases  in  size  as  it  descends.     It 
arises  from  the  posterior  surface  of  the  shaft  of  the  tibia,  immediately  below  the 
,  obli([ue  line,  to  within  three  inches  of  its  extremity,  internal  to  the  tibial  origiu 
of  the  Tibialis  posticus;  some  fibres  also  art.se  from  the  intermuscular  septum, 
between  it  and  the  Tibialis  posticus.     The  fibres  terminate  in  a  tendon,  which 
runs  nearly  the  whole  length  of  the  posterior  surface  of  the  muscle.    This  t4.'ndoa 
passes,  behind  the  inner  malleolus,  in  a  groove,  common  to  it  and  the  Tibialis 
posticus,  but  separated  from  the  latter  by  a  fibrous  septum ;  each  tendon  being 
contained  in  a  special  sheath  linc4  by  a  separate  synovial  membrane.     It  thea , 
passes,  obliquely,  forwards  and  outwanls,  beneath  the  arch  of  the  a-*  calcis,  into  the 
sole  of  the  foot,  where,  crossing  beneath  the  tendon  of  the  Flexor  longus  pollicis, 
to  which  it  is  connected  by  a  strong  tendinous  slip,  it  l>ccomes  expanded,  is  joined 
by  the  Flexor  accessorius,  and  finally  divides  into  four  tendons,  which  are  ii>-^ 
Berted  into  the  bases  of  the  last  phalang&s  of  the  four  lesser  toes,  each  tendon  paw?- 1 
ing  through  a  fissure  in  the  tendon  of  the  Flexor  brevis  digitorum,  opposite  the  I 
middle  of  the  first  phalanges. 

Udatiorvi.  in  the  h:g.  By  its  superficial  mr/ace,  with  the  Soleus,  and  the  pos- 
terior vessels  and  nerve,  from  which  it  is  separated  by  the  deep  fascia.  By 
its  deep  stir/ace,  with  the  tibia  and  Tibialis  posticus.  In  the  foot,  it  is  covered  by 
the  Abductor  [wUicis,  and  Flexor  brevis  digitorum,  and  crosses  beneath  the 
Flexor  longus  pollicis. 

The  7\'hktfis  Po9tiem  lies  between  the  two  preceding  muscles,  and  is  the  most^ 
deeply  seated  of  all  the  muscles  in  the  leg.  It  commences  above,  by  two  i>ointed 
processes,  separated  by  an  angular  interval,  through  which  the  anterior  tibial 
veaseU  pass  forwards  to  the  front  of  the  leg.  It  arises  from  the  posterior  surface  of 
the  interosseous  mendinme,  iU  whole  length,  excepting  its  lowest  part,  from  the 
posterior  surface  of  the  shafl  of  the  tibia,  external  to  the  Flexor  longus  digitorum, 
between  the  commencement  of  the  obliqne  line  above,  and  the  middle  of  the 
external  border  of  the  bono  below,  and  from  the  upper  two-thinis  of  the  inner 
surface  of  the  shaft  of  the  fibula;  some  fibres  also  arise  from  the  deep  fascia,  and 
from  the  intermuscular  septa,  separating  it  from  the  ailjacent  muscles  on  each 
side.  This  muscle,  in  the  lower  fourth  of  the  leg,  passes  in  front  of  the  Flexor 
longus  digitorum,  temiiuatos  in  a  temlon,  which  passes  through  a  groove  with  it 
behind  the  inner  malleolus,  but  inclosed  in  a  separate  sheath,  then  passes  through 


FIBULAR  REGIOy. 


S4T 


another  shentli,  over  the  intcrndl  lateral  ligament,  and  beneath  the  calcaneo- 
R-a])lioid  articulation,  and  is  inserted  iuto  the  tuljerositj  of  tlic  scaphoid,  and 
internal  cuneiform  bones.  The  tendon  of  this  nitiscle  contains  a  sesamoid  bono, 
Ticar  its  insertion,  and  gives  off  fibrous  expansions,  one  of  which  passes  back- 
wards to  the  OS  calci%  some  outwards  to  the  middle  and  external  cuneiform,  and 
others  forwards  to  the  bases  of  the  third  and  fourth  metatarsal  bones. 

iielatt'ons.  By  its  suftcrfidat  surface,  with  the  Soleus  and  Flexor  loDgua 
digitorura,  the  posterior  tibial  vessels  and  nerve,  and  the  peroneal  vessels,  from 
•which  it  is  separated  by  the  deep  fascia.  By  its  deep  sur/act,  with  the  interosseous 
ligament,  the  tibia,  flbuta,  and  ankle-joint. 

iVtri'M.  The  Popliteus  is  .supplied  by  the  internal  popliteal  nerve,  the  remaining 
muscles  of  this  group  by  the  posterior  tibial  nerve. 

ActioTus.  The  Popliu*us  assists  in  flexing  the  leg  u|M>n  the  thigh ;  when  the  leg 
is  flexed,  it  may  rotate  the  tibia  inwards.  The  Tibialis  posticus  is  a  direct  extensor 
of  the  tarsus  upon  the  leg;  acting  in  conjunction  with  the  Tibialis  auticus,  it 
turns  the  sole  of  the  foot  inwards,  antagonizing  the  Peroneua  longus  which 
turns  it  outwards.  The  Flexor  longus  digitorura  and  Flexor  longus  pollicis  are 
the  direct  Flexors  of  the  phalanges,  and,  continuing  their  action,  extend  the  foot 
upon  the  leg;  they  as.siA  the  Gastrocnemius  and  Soleus  in  extending'  the  fixit, 
OS  in  the  act  of  walking,  or  in  standing  on  tiptoe.  In  consequence  of  the  oblique 
direction  of  the  tendon  cif  the  long  extensor,  the  toes  would  be  drawn  inwards, 
were  it  not  for  the  Flexor  accessorius  muscle,  which  is  inserted  iuto  the  outer  side 
of  that  tendon,  and  draws  it  to  the  middle  line  of  the  foot,  during  its  action.  Talcing 
their  fixed  jjoint  from  the  foot,  these  muscles  serve  to  maintain  the  upright 
posture,  by  steadving  the  tibin  and  tibula,  perpendicularly,  upon  the  ankle-joint. 
fhev  also  serve  to  rais 


Stooping  poetuj'c. 


<  rui&e  these  bones  from  the  obliq^ue  position  they  assume  in  the 
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Peroncus  Longus, 


Peroneus  Brevis. 


Diisedicn,    These  muscles  are  rradilj  exposed,  bj  rcmonog  the  fascia  coveriog  their  imriace, 
^frcm  bdow  opmrdB,  in  the  line  of  direction  of  their  fibres. 

The  Peroneus  IjO}xgus  is  situatcil  at  the  upper  part  of  the  outer  side  of  the 
leg,  and  is  the  more  superficial  of  the  two  muscles.  It  arises  from  the  head  and 
upper  two-thirds  of  the  outer  surface  of  tho  shaft  of  the  fibula,  from  the  deep 
fascia,  and  from  the  iutermuscular  septa  between  it  and  the  muscles  on  the  front, 
and  those  on  the  back  of  the  leg.  It  terminates  in  a  long  tendon,  which  passes 
behind  the  outer  malleolus,  in  a  groove,  common  to  it  and  the  Peroncus  brevis, 
the  groove  being  converted  iuto  a  canal  by  a  fibrous  baud,  and  tho  tendons 
investod  by  a  common  synovial  membrane ;  it  is  then  reflected,  obliquely  forwards, 
across  the  outer  side  of  the  os  calcia,  being  containe<l  in  a  .separate  fibrous  sheath, 
lined  by  a  prolongation  of  the  synovial  membrane,  from  the  groove  behind 
the  malleolus.  Having  reached  the  outer  side  of  the  cuboid  lx>ne,  it  runs,  in  a 
[groove,  on  its  under  surface,  which  is  converted  into  a  canal  by  the  long  calcaneo- 
cuboid ligament,  lined  by  a  synovial  membrano,  and  crossing,  obliquely,  the  sole 
of  tho  foot,  is  inserted  into  the  outer  side  of  the  base  of  the  metatarsal  bone  of 
the  great  toe.  The  tendon  of  the  muscle  has  a  double  reflection,  first,  behind  the 
external  malleolus,  seconrlly,  on  the  outer  side  of  the  cuboid  b*me;  in  both  of 

"icse  situations,  the  tendon  is  thickened,  and,  in  the  latter,  a  sesamoid  bone  is 

sually  developed  in  its  substince. 

Rehiiimie.    By  its  sxtjurrfxrial  surface,  with  the  fa.«cia  and  integument    By  its 

dfiy  surface,  with  the  fibula,  the  Peroncus  brevis.  os  calcis,  and  cuboid  bone. 

By  its  antirior  border,  an  intermuscular  septum  intervenes  between  it  and  tho 

xtcnsor  longus  digitorum.     By  its  pMten'ar   border,  an  int<>rrnu.«ouIar  septum 

eparates  it  from  the  Soleus  above,  and  tho  Flexor  longus  pollicis  below. 
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The  Peroneua  Brevia  lies  beneatli  the  Perontius  longus,  aad  is  shorter  and 
Bmalier  than  iL  It  arises  from  the  middle  third  of  the  external  surface  of  the 
shoii  of  the  fibula,  internal  to  the  IVroneiis  longus ;  from  the  anterior  aud  posterior 
borders  of  the  bone ;  iuid  froiu  the  intermuscular  septa  separating  it  from  the 
adjacent  musolea  on  the  front  and  back  part  of  the  leg.  The  fibres  pass  vertically 
downwards,  and  terminaU)  in  ii  tendon,  whicli  runs  tlirough  tliu  same  groove  as 
the  preceding  muscle,  behind  the  external  mailcolua,  being  contained  in  the  £ame 
fihrou^  ahealh,  and  lubricated  by  the  same  synovial  membrane;  it  then  passes 
through  a  separate  sheath  on  the  outer  side  of  the  os  calcis,  above  that  for  the 
temJon  of  the  Peroncus  longus,  and  is  finally  inserted  into  the  base  of  the  meta- 
tarsal bone  of  the  little  toe,  on  its  donjal  surface. 

JiehtioiV!.  Bv  itd  sujterjxcial  surface,  with  the  Peroneus  longus  and  the  fascia 
of  the  leg  and  foot.  By  its  deep  surface,  with  the  fibula  and  outer  side  of  the 
us  caluia. 

Xervea,  The  Peroneus  longus  and  Peronous  brevis  arc  supplied  by  the  musculo* 
cutaneous  branch  of  the  external  popliteal  nerve. 

Actitms.  The  Peroneus  longus  jmd  Peroncug  brevis  extend  the  foot  upon  the  leg, 
inooujunetlou  with  the  Tibialis  posticus,  antagonizing  the  Tibialis  anticus  and  Pero- 
neus terltius,  which  arc  flexors  of  the  foot.  The  Peroneus  longus  also  everts  the  sole 
of  the  foot ;  hence  tlie  extreme  eversion  observed  in  fracture  of  the  lower  end  of 
the  fibula,  where  that  bone  ofiers  no  resistance  to  the  action  of  this  muscle. 
Taking  their  fixed  point  below,  they  serve  to  steady  the  leg  upon  the  foot.  This 
is  esticuiuUy  the  case  in  standing  upon  one  leg,  when  the  tendency  of  the  supcrin- 
curabeut  weiglit  is  to  throw  the  leg  Inwnrds;  and  the  Peroneus  longus  overcomes 
this  by  drawing  on  the  outer  side  of  the  leg,  and  thus  maintains  the  perpendicular 
direction  of  the  limb. 


.Surgical  Anatomy.  The  student  should  now  consider  the  posilioQ  of  the  tenclo&a  of  the  variouB 
musclen  of  the  leg,  their  rclattou  with  the  ankle-joint  nud  it iir rounding  btoodvcsscls.  and  cspocinlly 
their  iictioii  upou  the  foul,  as  iheir  rigidity  and  roiitraciion  pive  rise  to  one  or  the  other  fonns 
of  deformity  known  as  duh^oot.  The  moRt  Simple  and  cuinnioii  deformity,  and  one  that  ia  rarely 
if  ever  congenital,  is  the  talipes  cquinus,  the  heel  lieiug  raised  by  rigidity  and  coDtraction  of  the 
OostrocDetniuti  muscle,  and  the  patient  walking  upon  the  ball  of  the  foot.  In  the  tttUpcA  varw, 
vhieli  if  the  more  comoiou  cun^'eiiitaJ  form,  tlie  nuel  i^  niifim)  by  the  tcndo  Achillis,  the  tUDor 
border  of  the  foot  drawn  npnanifi  b^  the  Tibialis  amicus,  and  the  anterinr  two-thirds  of  the  foot 
twisted  inwards  by  the  Tibialis  poaticua  and  Flexor  Inugns  digitorum,  the  jjatieul  walking  upon 
the  outer  e>clge  of  the  foot,  and  m  severe  cases  apon  the  dorsum  aod  outer  ankle.  In  the  tatijifs 
vatyu9.  the  outer  edge  of  the  foot  is  ruiitcd  by  the  Peronei  mueelee,  and  the  patient  walks  on  tbo 
inner  ankle.  lo  the  taUpfji  calcaneus,  the  toca  arc  raised  by  the  Kxtenaor  musck-a,  the  heel  ia 
depreascd,  and  the  patient  walks  upon  it.  Other  varieties  of  deformity  are  met  with,  as  the 
taUpis  e<itttn(MVfirtt.\  ty^uiinhvrtJiiHx,  and  calcaneo-vaiijus,  whoso  names  siiflicieutly  indicate  their 
nature.  Each  of  theee  deformities  maybe  successfully  relieved  (after  other  remedies  fait)  by 
tltvLsit>u  of  the  opposing  teudona  and  fascia;  by  Ibis  means,  the  foot  regains  its  proper  position, 
and  the  tendons  Veal  by  the  organization  of  lymph  thrown  out  between  the  divided  ends.  The 
operation  is  easily  periormed  by  piiiiiofr  the  cnnlmcted  tendon  npou  the  stretch,  and  dividing  it 
by  means  of  a  narrow  shari^poinled  kuifc  iui»orU:d  between  it  and  the  skin. 


Muscles  and  Fascije  of  the  Foot. 

The  fibroas  bands  which  bind  down  the  tendons  in  front  of  and  brhind  the  ankle  in  their  passage 
to  the  foot,  ehould  now  he  exumined  ;  they  are  termed  the  annular  b'gamcntt,  and  are  three  in 
numl>er,  the  anterior,  intemul,  and  external. 

The  Anterior  Atmuhr  Liyament  consists  of  a  superior  or  vertical  portion, 
which  binds  down  the  Extensor  tendons  as  they  descend  on  the  front  of  the  tibia 
and  tibuln,  and  an  iuferior  or  horizontal  portion,  which  retains  them  in  connection 
with  the  tarsus,  the  two  portions  being  connected  by  a  thiu  iuiervening  hiyer  of 
tascia.  Tlio  vertical  portion  is  attached  externally  to  the  lower  end  of  the  fibida, 
internally  to  the  tibia,  and  above  is  continuous  with  the  fascia  of  the  leg ;  it 

enntJtinn  t.wn  acniimtrf*  sh«fitlis_  nii«  intt'rTinllv  ?(vr  f.IiH    fj>nf1nn    <-»f  i^^t»   'W^\\:>.V\'A  unfl. 


contains  two  separate  sheaths,  one  internally  for  the  tendon  of  the  Tibialis  auti- 
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tva;  one  externally,  for  tlie  tendons  of  the  Extensor  longus  digitorum  and  Pero- 
neos  tertius,  and  the  tendon  of  the  Extensor  proprius  pollicis,  and  the  anterior  tibial 

^vessels  and  nerve  pass  beneath  it.     The  horizontal  portion  is  attached  externally 
•  the  upper  surfiice  of  the  os  calcis,  in  front  of  the  depression  for  the  interosseous 

|lijrament,  and  internally  to  the  inner  malleolus  and  plantar  iaacia:  it  contains 
three  sheaths,  the  most  internid  for  the  tendon  of  the  Tibiiilis  anticus,  the  next 
in  order  for  the  tendon  of  the  Extensor  proprius  poUicis,  and  the  most  external  for 
the  Extensor  communis  digitorum  and  Peroneus  tertius:  the  anterior  tibial  ves- 
sels and  nerve  lie  altogether  beneath  it.  These  sheaths  are  lined  by  separate 
synovial  membranes. 

The  hitemal  Annular  Liga-meni  is  a  strong  fabroua  band^  which  extends  from 
tlie  inner  malleolus  above,  to  the  internal  margin  of  the  os  calcis  below,  converting 
a  series  of  bony  grooves  in  this  situation  into  osieo-fibroua  canals,  for  the  passage 
of  the  tendons  of  the  Klexor  muscles  and  vessels  into  the  sole  of  the  foot.  It  is 
continuous  above  with  the  deep  fascia  of  the  leg,  below  with  the  plantar  faiiicia 
and  the  fibres  of  origin  of  the  Abductor  poUicis  muscle.    The  three  canals  which 

wiX  forms  transmit  from  within  outwanls,  first,  the  tendon  of  the  Tibiali.s  posticus; 

reeoondly,  the  tendon  of  the  Flexor  longus  digitorum,  then  the  posterior  tibial  vesseU 
and  nerve,  which  run  through  a  broad  space  beneath  the  ligament ;  lastly,  in  a 

[  Caual  formed  partly  by  the  a.straga]us,  the  tendon  of  the  Flexor  longus  jxjllioia. 

I£ach  of  these  canals  is  lined  by  a  separate  synovial  membrane. 

The  External  Annular  Ligamnit  extends  from  the  extremity  of  the  vuter 
aalleoluB  to  the  outer  surface  of  the  os  calcis,  and  binds  down  the  tendons  of  the 
Peronei  muscles  in  their  passage  beneath  the  outer  ankle.  The  two  tendons  arc 
inclosed  iii  one  synovial  sac. 

DittMiion  of  the  Sole  qfthe  Foot.    The  foot  ahoald  be  placed  od  a  hieh  block  wiib  ttio  fiole 

ppermoet,  aii'd  firmly  secnrc'd  in  that  position.    Carrv  axi  mcisioD  rouDd  the  heel  and  aloug  the 

Boor  and  outer  borders  of  tha  foot  to  the  frrcat  nnd  liUlo  toe*.    This  liiciRion  ebotild  divide  the 

IxDte (lament  aod  thi<.'k  layer  of  granular  fat  beneath,  until  the  faacia  U  risible ;  it  should  thea  be 

flemoved  from  the  fascia  in  a  direction  from  behind  forwards,  as  seen  in  fig.  189. 

The  Plantar  Fascia,  the  densest  of  all  the  fibrous  membranes,  is  of  great 
strength,  and  consists  of  dense  pearly-white  glistening  fibres,  disposed,  for  the 
most  part,  longitudinally ;  it  is  divided  into  a  central  and  two  lateral  portions. 

The  central  pnrti'm,  the  thickest^  is  narrow  behind  and  attached  to  the  inner 
tulwnxiity  of  the  os  calcis,  behind  the  origin  of  the  Flexor  brevia  digitorum,  and, 
becoming  broader  and  thinner  in  front>  divides  opposite  the  middle  of  the  meta- 
tarsal bones  into  five  processes,  one  for  each  of  the  toes.  Each  of  these  prooeaaes 
divides  opposite  the  metatarso-phalangcal  articulation  into  two  slips,  wnich  em- 
brace the  sides  of  the  Flexor  tendons  of  the  tt«s,  and  are  inserted  into  the  sides 
of  the  metat'irsal  bones,  and  into  the  transverse  metatarsal  ligament,  thus  forming 
a  seriee  of  arches  through  which  the  tendoas  of  the  short  and  long  Flexors  pass  to 

I  toes.    The  intervals  left  between  the  five  processes  allow  the  digital  vessels 

■«nd  nerves,  and  the  tendons  of  tho  Lumbricalea  and  Interossci  muscles  to  become 

superficial.     At  the    point  of  division  of  the  fascia  into  processes  and  shps, 

numerous  tran.sverse  nbres  are  superadded,  which  serve  to  increase  the  strength 

of  the  fascia  at  this  part,  by  binding  the  processes  together  and  connecting  them 

with  the  integument.     The  central  portion  of  tho  plantar  fascia  is  continuous  with 

the  lateral  portions  at  each  side,  and  sends  upwards  into  the  foot,  at  their  point 

of  junction,  two  strong  vertical  intermuscular  .•septa,  broader  in  front  than  behind, 

which  separate  tho  middle  from  the  external  and  internal  plantar  group  of  muscles; 

from  these,  again,  thinner  transverse  septa  are  derived,  wliich  separate  the  various 

ilayera  of  muscles  in  this  region.    Tho  upper  eurfaco  of  this  iascia  gives  attach- 

fment  lieliind  to  the  Flexor  brevis  digitorum  muscle. 

The  lairral portions  of  the  plantar  fascia  arc  thinner  than  the  central  piece  and 
cover  the  sides  of  tlie  foot. 

The  outer  portion  covers  the  under  surface  of  the  Abductor  minimi  digiti;  it  iji 
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tliiok  l>eliiD(l,  thin  in  front,  and  extenila  from  the  oa  colcis  forwards  to  the  base  of 
tbc  fifth  metatarsal  bone,  into  the  outer  aide  of  whioh  it  ia  attached;  it  is  con- 
linuuua  interually  with  the  middle  portion  of  ihe  i>luutar  fascia,  and  externally 
with  the  dorsal  faacia. 

The  inner  ^rorti&n  is  very  thin,  and  covera  tlic  Abductor  pollicis  muscle ;  it  is 
attached  behind  to  the  internal  annular  ligament,  is  continuoas  around  the  aide 
of  the  fixtt  with  tho  dorsal  fascia,  and  externally  with  the  middle  portion  of  the 
plantar  fascia. 

Muscles  of  the  Foot. 


These  are  divided  into  two  groups : 
plantar  surface. 


1.  Those  on  the  dorsum ;    2.  Those  on  the 


1.  Dorsal  Reotok. 
Extensor  Brevia  Digitorum. 

Tho  Fascia  on  the  dorsum  of  the  foot  is  a  thin  mcmbranovis  layer,  continuous 
above  with  tho  anterior  margin  of  the  annular  ligament;  it  Iwcomt^s  gradually 
lost  onpi>sit«  the  hculs  of  the  metatarsid  bones,  and  on  each  side  blends  with  tlie 
lateral  portions  of  tlie  phmtar  fascia.  It  forms  a  sheath  ibr  the  tendons  placed  on 
the  dorsum  of  the  foot.  On  the  removal  of  this  fascia,  the  muscles  of  tlie  dorsal 
region  of  the  foot  are  exposed. 

The  Extensor  Brevis  l)i<ji(orum  \b  a  broad  thin  muscle,  which  arises  from  tho 
outer  side  of  the  os  calcis,  in  front  of  the  groove  for  the  Peroueus  brevis;  from 
tho  astragalo-calcanean  ligament ;  and  from  the  horizontjil  portion  of  the  anterior 
annular  figamciil ;  passing  obliquely  across  the  dorsum  of  the  foot,  it  terminates 
in  four  tendons.  The  innermost,  which  is  the  largest,  is  inserted  into  the  first 
phalanx  of  tho  great  too ;  the  other  three,  into  the  outer  sides  of  the  long  Extensor 
tendons  of  the  second,  third,  and  fourth  toes. 

iiflation^.  By  ita  supfrficial  surface^  with  the  fascia  of  the  foot>  the  tendons  of 
the  Extensor  lougus  digitorum,  and  Kxtonsor  proprius  jioUicis.  By  its  ikep  sur- 
/tu-e,  with  the  fiii-sul  and  metatarsal  boucs,  and  the  Dorsal  interossci  muscles. 

Nerves.    It  is  supplied  by  tho  anterior  tibial  nerve. 

Arlioiis.  The  Extensor  brevis  digitorum  is  an  accessory  to  the  long  Extensor, 
extending  the  phalanges  of  the  four  inner  toes,  but  acting  only  on  the  first  phalanx 
of  the  great  toe.  Tlie  obliquity  of  its  direction  counteracts  the  oblique  movement 
given  to  tho  toes  by  the  long  Extensor,  so  that,  both  muscles  acting  together,  the 
toes  are  evenly  extended- 

2.  Plantar  Reqion. 

The  muscles  in  the  plantar  region  of  the  foot  may  be  divided  into  three  groups, 
in  a  similar  manner  to  those  in  tlie  hand.  Those  of  the  internal  plantar  region 
are  connected  with  the  great  toe,  and  correspond  with  those  of  the  thumb;  those 
of  the  external  plantjir  region  are  connected  \\'ith  tho  little  too,  and  corresiwnd 
with  those  of  the  little  finger;  and  those  of  the  middle  plantar  region  are  con- 
nected with  the  tendons  intervening  between  the  two  former  groups.  In  order  to 
facilitate  tho  dissection  of  these  muscles,  it  will  be  found  more  convenient  to  divide 
them  into  three  layers,  as  they  present  themselves,  in  the  order  in  which  they  are 
Bucceseivcly  exposed. 

First  Layer. 

Abductor  Pollicis.  Flexor  Brevis  Digitorum, 

Abductor  Minimi  Digiti. 

Diifection.  Remove  the  fasnia  on  the  inner  and  outer  fiidcK  of  tho  foot,  commencing  in  front 
over  the  lonrloDs.  and  proceedini;  backwards.  The  ceotrut  portion  should  bo  divided  trans  verscly^ 
in  the  middle  of  the  foul,  and  the  twvt  flaps  ditwcttid  forwards  and  backwards. 
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The  Abductor  Polh'cia  lies  along  the  inner  border  of  the  foot.  It  artec»)  frtun 
tbe  inner  tu1:)erojUty  an  the  under  surflicc  of  the  ua  calcid ;  fnmi  the  internal  aunuUir 
ligament ;  from  the  plantar  faficia ;  and  from  the  intermuscular  septum  between  it 
And  the  Flexor  brevis  digitorum.  The  fibres  tL^nninate  in  a  tendon,  which  is 
inserted,  together  with  the  innermost  tendon  of  the  Flexor  brevia  pollieid,  into  the 
inner  side  of  the  base  of  the  first  plialanx  of  the  great  toe. 

Relations.  By  its  sujitn-Jin'al  surface,  with  the  plantar  fascia.  By  its  (kep 
surface,  with  the  Flexor  brevia  polli- 


Fig.  194.~UturlM  of  tlte  Sola  of  tli«  FooU 
Pint  L«j«r. 
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\  CIS,  the  Flexor  accessorius,  and  the 
tendoua  of  the  Flexor  longuadifcitorum 
and  Flexor  longus  pollicid,  the  Tibialis 
anticus  and  posticus,  the  plantar  vos- 

'  £eU  and  nerved,  and  the  aiticulations 
of  the  tarsus. 

The  Flrxor  Brevis  DigiOrrnm  lies 
in  the  middle  line  of  the  sole  of  the 
foot,  immodiatt'ly  beneath  the  plantar 

^iascia^  with  whieh  it  is  firmly  united. 
It  arises,  by  a  narrow  teiidinoui)  pro- 
cess, from  the  inner  tuberosity  of  the 
oa  calcis;  from  the  central  part  of  the 
plantar  fascia;  and  from  the  intermus- 
cular septa  between  it  and  the  adjacent 
muscles.  It  passes  forwards,  and 
divides  into   four  tendons.     Opposite 

[  the  middle  of  the  first  phalnnges,  each 
tendon  presents  a  lon;.^tudinal  slit,  to 
allow  of  the  passage  of  the  correspond- 
ing tendon  of  the  Flexor  longus  digi- 
torum, »lie  two  portions  forming  a 
gnxtve  fv»r  its  reception,  and,  after  re- 
uniting, divides  a  second  time  into  two 
processes,  which  are  inserted  into 
the  sides  of  the  second  phalanges. 
The  mode  of  division  of  the  tendons 
of  the  Flexor  brevis  digitornin,  and 
of  their  insertion  into  the  phalanges,  is 
analogo  us  to  that  of  the  Flexor  sublimis 
in  the  hand. 

Hehtions.     By  its  stiperjicial  surface, 

.■with  the  plantar  fascia.  By  its  iUrp 
mrface,  with    the  Flexor  auccssorius, 

[the  Lnmbricales,  the  tendons  of  the 
Flexor  longus  digitorum,  and  the  ex- 
ternal plantar  vessels  and  ner\e,  from 
which  it  is  separated  by  a  thin  layer  of 
&scia.     The  otLtvr  and  inner  borders  are 

LBeparnted  from  the  adjacent  muscles 

'by  moans  of  vertical  prolongations  of 
the  plantar  fascia. 

The  Abdttctor  MCnimi  Diijili  lies  along  the  outer  border  of  the  foot.  It  arises, 
by  a  very  broad  origin,  from  the  outer  tuberosity  of  the  os  ealels,  from  the  under 
surface  of  the  os  calcis  in  front  o'J"  both  tubercles,  from  the  phintar  fascia,  and  the 
iotermnscular  septum  between  it  an<l  the  Flexor  bre\ns  digilonim.     Its  tendon, 

Lftfter  gliding  over  a  smooth  faeet  on  the  under  surface  of  the  base  of  the  fifth 
fietatar;»al  bone,  is  inserted  with  the  short  Flexor  of  the  little  toe  into  the  outer 
«de  of  the  base  of  the  first  phalanx  of  the  little  toe. 
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HelatioM.  By  ita  guperjicial  aurface,  with  the  pkntar  faecia.  By  its  deep 
turfacc,  with  the  Flexor  accessorius,  the  Flexor  brevis  minimi  digiti,  llie  long 
plantar  ligament,  and  I'croneus  longus.  On  its  inner  sida  are  the  external  plantiir 
vessels  and  nerve,  and  it  is  separated  from  the  Flexor  brevis  digitorum  b^*  a  ver- 
tical septnra  of  foscia. 

DiuBcction.  Tho  mutclcs  of  the  RDppr6cia1  layer  «h<«il<l  be  diviilctl  at  thoir  orijrin.  by  inKci^iofr 
tlio  kuifti  beneath  each,  and  cutting  omiquely  hackwanU,  tto  u>i  to  clctach  tlicio  from  the  Iu>dc  ; 

thcv  shuulii  iheo  l>c  tlniwn  fonvartls.  in  ordfr 


Fig.  19&.-4Ciue1es  of  the  Sole  of  tho  Foot. 
B«oon<l  La^er. 
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to  expose  the  second  layer,  bat  not  separnled 
at  Ibeir  insertion.  The  two  layers  are  oepa- 
ratcd  by  a  thin  membrHne,  ibe  dcvji  plantar 
fascia,  on  the  removal  of  which  arc  seen  the 
tendoQ  of  the  Flojior  lonjjas  digitorum.  wlh 
ila  accessory  moscle.  the  Flexor  luDguB  pol- 
Ucia,  oud  tht?  Lumbricalfs.  The  long  flfxor 
tendoos  cro&s  each  other  at  un  acute  angle. 
the  Flexor  longiis  pollicifl  niimiDg  aloDg  the 
inner  aide  of  the  foot,  on  a  plune  superior  to 
that  of  the  Flexor  loogas  digiloruro.  the  di- 
reclioD  of  which  ia  obliquely  outwards. 


Second  Layer. 

Floxor  Accessorius. 
Lumbriealea.  i 
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The  Flexor  Acccss&rius  arises  by  two 
heads:  the  inner  or  hirger,  which  \e 
muscular,  being  atUiched  to  the  inner 
concave  surface  of  the  os  calcis,  and 
to  the  calcaneo-sca[ihoid ligament;  the 
outer  head,  ilat  and  tcndinoun,  to  the 
under  surface  of  the  os  calcis,  in  front 
of  its  outer  tuberosity,  and  to  the  long 
plantar  Hgninent,  The  two  portions 
l>ecome  united  at  an  acute  angle,  and 
arc  inserted  into  the  outer  margin  and 
upper  and  under  surfaces  of  the  tendon 
of  tbe  Flexor  kmgus  digitorum,  form- 
ing a  kind  of  groove,  in  which  the 
tendon  is  lodged. 

litlalions.  By  its  superficial  surf aix, 
with  the  muscles  of  the  superficial 
layer,  from  which  it  is  separated  by 
the  external  plantar  vessels  and  nerves. 
By  its  deep  aurfane,  with  the  os  calcis 
and  long  calcane(.)-cub<)id  ligEiment. 

The  Lumbricaies  are  fowr  small 
muscleSr  accessory  to  tlie  tendons  of  the 
Flexor  longus  tfigitormn:  they  arise 
from  the  tendons  of  the  long  Flexor,  as  far  back  as  tlieir  angle  of  division,  each 
ari.sing  from  two  tendons,  except  the  internal  one.  Each  muscle  terminates  in  a 
tendon,  whicli  passes  forwards  on  the  inner  side  of  each  of  the  lesser  toes,  and  is 
inserted  into  the  expansion  of  the  long  Extensor  and  base  of  the  second  phalanx 
of  the  correspond  iug  toe. 

Di*»eciion.    The  Flexor  tendons  pboald  be  divided  at  the  back  pari  of  the  foot,  and  tho  Flexor 
accossorins  at  iU  origin,  and  draws  forwards,  in  order  to  expose  the  third  layer. 


Si 
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Fig.  ISt!.— UuroMt  of  tl.v  Kol«  ut  tUu  Foul. 
Tbini  U;-»r. 


Third  Layer. 

Flexor  Brcvis  Pollioii;.  Flexor  Brevis  Minimi  DigilL 

Adductur  PoUiciit.  Trausversus  Pedi**. 

The  Fltxor  Brcvis  PolUeie  nrises,  by  a  pointed  tendiuous  process,  from  the 
inner  border  of  the  cuboid  bone,  from  the  contiguous  portion  of  llie  exti?rrt;(l 
cuneiform,  and  from  the  prolongation  oi"  the  tcndou  of  the  Til>iaHs  poslicu.s,  which 
id  AtLiulied  to  tliat  bone.  Tlie  niuaclo 
divides,  in  front,  into  two  p<jrlious, 
which  are  inserted  into  the  inner  and 
otuer  sides  of  the  base  of  the  first 
phalanx  of  the  great  toe,  a  sesamoid 
bone  bcinjEf  deveU»pcfi  in  each  tendon 
at  its  insL^rtion.  The  imier  head  of 
this  muscle  id  blended  with  the  Ab- 
ductor pollicis  previous  to  its  insertion; 
the  outer  heuu,  with  the  Adductor 
pollicis;  and  the  tendon  of  the  Flexor 
hmgus  j>ollicis  lies  in  a  groove  between 
them. 

RcUUtons.  By  its  snperjicictl  s^trfacet 
with  the  Abductor  iwllicis,  the  tendon 
of  the  FJexor  longus  pollicis  and  plantar 
fascia.  By  it^  fleej*  surfw:^,  witli  tlie 
tendon  of  t!ie  Peroneus  longus.  and 
metatarsal  bone  of  the  grcit  t4>e.  By  its 
miitT  borilf'r,  with  the  Abductor  jtollicis. 
Br  ifci  otUcr  border,  with  the  Adductor 
txiUieis. 

The  Atlhtrtor  Polh'ctA  is  a  large,  thick, 
fleshy  mass,  parsing  obliquely  across 
the  foot,  and  occiipyiiifi  the  hollow  space 
lietween  the  f()ur  outer  metatarsal  Ixjnes, 
It  arises  from  the  tirsal  extremities  of 
the  second,  third,  and  fourth  metJitarsal 
bones,  and  from  the  sheath  of  the  tendon 
of  the  Peroncus  longus,  ami  is  inserteil, 
together  with  the  f>uter  head  of  the 
Flexor  brev-is  pollicis,  into  the  outer 
side  of  the  base  of  the  first  phalanx  uf 
lUe  great  toe. 

The  Ftfxor  Brevis  Sftntmi  Dufitt  lies 
on  the  rnotatarsal  bone  of  the  little  toe. 
It  arisen  from  the  base  of  the  metatarsid 
bone  of  the  little  toe,  and  from  the 
Fheath  of  the  Peroneus  longus ;  iu 
tendon  ia  inserted  into  the  base  of  the 
first  phalanx  of  the  little  ioQ,  on  its 
outer  sid<j. 

Relations.  By  its  aujierficial  surface,  with  the  plantar  fiiscia  and  tendon  of  the 
Abd«ct*>r  minimi  digiti.     By  its  (Irep  surface,  with  the  fifth  metatarsal  bone. 

The  7'rrt/Mivrstw  Pedis  is  a  narrow,  flat,  muscular  fasciculus,  strctehod  trans- 
Tersely  across  the  heads  of  the  metatarsal  bitnes,  between  them  and  the  flexor 
tendons.  It  arirt(ts  from  the  under  surfhee  i)f  the  head  of  the  fiflh  metatarsal 
boue,  and  from  the  transverse  ligament  of  the  metatarsus,  and  is  inserted  into 
the  outer  side  of  the  Hrst  phalanx  of  the  great  too;  its  fibres  being  blended  with 
the  tend-in  uf  iuserliou  of  the  Adduetor  pollicis. 
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lielations.      By  its  under  surface,  with  the  tendons  of    the   long  and  short 
Klexors  aud  Lumbricak's.     By  \\a  ujij^er  sur/ace,  with  the  lulerossei. 


Fig.  197.— The  Dorsal  lutenMsei. 
Lfft  FooL 


fig.  198. 


-TUc  PlntiiAr  Intenweei. 
U-a  Foot. 


TnE  Intkrosski. 

The  Interossei  muscles  in  ibe  foot  are  simi- 
I:^r  to  those  in  the  hand.  They  arc  seven  in 
iiumlwr,  and  cou^^ist  of  two  groups,  dorsal,  and 
plantar. 

The  Dorsal  Intermstn,  four  in  number,  are 
mtuated  between  the  motaturfial  bones.  They 
are  bii>enniform  muscles,  arising  by  two  heads 
from  the  adjacent  sides  of  tlie  nietntarsal  bones 
between  which  they  are  placed,  their  tendons 
being  inserted  into  the  base^  of  the  first  pha- 
langes, iind  into  the  aponeurosis  of  the  common 
Kxtensor  tendon.  Tn  the  iiii>rular  interval  left 
between  each  muscle  at  its  posterior  extremity, 
the  perlbrutiiig  arteries  puss  to  the  ilorsum  of 
the  foot,  exeept  in  the  fir.st  1  uterojsseoua  muscle, 
where  the  interval  allows  the  pa-'y^age  of  the 
communicating  branch  of  the  dursalia  pedis 
artery.  The  first  Dorsal  interosseous  muscle 
is  inserted  into  the  inner  side  of  the  neeond  toe; 
the  other  three  are  inserted  int<.>  the  outer  sides 
of  the  second,  third,  nnd  fourth  toes.  They 
are  all  abdueli>i's  from  an  imaginary  line  or 
axis  drawn  tluougb  the  second  toe. 

The  Plantar  Jnteros^ei.  three  in  number,  lie 
l)eneath,  rather  than  between,  the  metatai^al 
bones.  They  are  single  muscles,  and  are  each 
connected  witli  hut  one  metatar*:al  lione.  They 
arise  from  the  ba.se  and  inner  sides  of  tlic  shaft 
of  the  third,  fourth,  and  fifth  metatarsal  bone^ 
and  are  inserted  into  the  inner  sides  of  the 
bases  of  the  first  phalanges  of  the  same  toes, 
and  into  the  aponeurosis  of  the  common 
K.xtensor  teiuU>n.  These  muscles  are  all 
adductors  towards  an  imaginary  line,  extend- 
in«r  through  tlie  second  toe. 

XtTVi's.  The  internal  plantar  nerve  supplies 
the  Abductor  poUicis,  Flexor  brevisdigitorum, 
Fh'xor  brevis  nollicis,  and  the  firKt  and  second 
Lutiibrieales.  The  external  ])lantiir  nerve  sup- 
plies the  Abductor  minimi  digiti.  Flexor 
accessorius,  third  and  fourth  Lumbrieales,  Ad- 
ductor poliicis,  Flexor  brevis  minimi  digiti, 
Transrersus  pedis,  and  all  the  Interossei. 


SURGICAL  ANATOMY. 

The  atadeat  Bhonhl  now  c onwder  tlic  effects  prodncei) 
by  the  action  of  the  vurioiiei  mustOcH  in  rrm-turc?  of 
the  boHM  of  the  lower  cxlmnitv.    'flic  morf>  rommoD 


fonua    of    fmrtiire   moi.-   be    especially  selecleU   for 
Ulu^lratiiMi  Bod  ilf&crijitiuQ. 
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Frnetnrc  of  liic  nert  of 
the  femur  taiihin  the  rap* 
nilar  ligament  (fig.  199) 
is  a  very  vommon  accident, 
and  u  most  froqacnll; 
eauMh]  hj  inilircft  vio- 
leace,  sach  as  Hlippinf?  off 
the  edge  o[  the  carl>$toQC, 
the  impetus  and  weight 
or  the  body  TaltiDg  upon 
the  neck  of  (he  hone.  It 
nsaully  occurs  in  femnlesi, 
and  seldom  nndcr  fiFty 
years  of  age.  At  this 
period  of  lifp.  the  cancel- 
lous tiH-Mue  of  the  neck  of 
the  bone  not  nnfroquentlv 
nioK  sort 


Fig.  199.— Fraotur«  of  the  N«ck  of  Iho  Femar  witbio  the 
CftpiQlar  Ligament. 
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is  atrophied.  hccotnioK  i 
ond  itiGltnitcd  with  fatty 
matter.and  ihc  conipuct  tis- 
sue h  partially  nhitorbed ; 
hence  the  Itonc  itt  mor« 
brittle,  and  more  liable  to 
fracture.  The  characteris- 
tic marks  «f  thi.4  accident 
ore  jtlight  f-horteninfT  of  the 
limb,  and  evcrsicn  of 
the  foot,  neither  of  which 
Rymptomx  occur,  however, 
in  some  catea  until  Bomn 
time  afler  ihe  injury.    The 

eversitm  in  cansed  by  the  combined  action  of  the  extoroat 
rotator  muscles,  as  well  as  by  the  Psoas  and  Diocuis,  Pcc- 
tiocoB.  AddiKlorc,  nod  Glulci  muscles.  Tbr  (thortcninjr 
ond  retraction  is  produced  by  the  aciinn  of  the  Clutci.  and 
by  the  Ucclua  feraoris  in  front,  and  the  Biceps,  Semi-tcndi- 
noeus,  and  Scmi-mcmbraniiaus  bvhiud. 

Fracture  of  the /e-mi(ryu>/  below  t  fie.  ircrbantera  {tp.^QO) 
U  an  accident  of  not  unfrctiucni  occurrence,  an<l  is  at- 
tended with  (!;rpat  displacement  prodncinjj  considerable 
deformity.  'Htc  upper  fragmeut,  the  portion  t-biefly  dia- 
plttccd,  is  lilted  forwards  aIniOEt  at  right  an(fle.>i  with  the 
pelvis,  by  the  combined  action  of  the  PeonB  and  lliacna; 
and,  at  tnc  .■::imc  time,  everted  and  drawn  outwards  by  the 
extiTDol  roluttir  and  Uhitci  tiu]Ki:lc.<i,  causing  u  marked 
prominence  at  the  u|>per  and  ituter  Ride  of  the  thigh,  and 
much  pain  from  the  brui.sing  and  laceration  of  the  muscles. 
The  limb  is  ftliort4:>Qed.  frum.  Ihu  lower  frdjirmcQt  being 
drawn  upwards  by  the  Rectus  in  triint.  and  the  Biceps, 
8rmi-mcmbninnsns,  and  Scmi-tendinosus  behind;  and.  at 
the  Kiiuii  time,  cvertod.  and  the  upper  end  thmwn  out- 
wanlB,  ihe  lower  inwarcis,  by  the  Pectineus  and  Adductor 
muscle)).  This  fracture  may  be  reduced  in  two  difTerent 
mcibiMis;  cither  by  direct  relaxation  of  all  the  opposing 
muscles,  to  effect  which,  the  limb  should  be  placed  on  a 
double  inclined  plane;  or,  by  overcoming  (he  cnnlraclioo 
vf  iho  musrle  by  cnptinucd  cxtL-nsion,  which  may  be 
effected  by  menus  of  the  Iting  splint. 

Oblique  fracture  of  ihc  {vmnn'mtrrndtatdu  above  the  ron- 
dylfA  {fig.  2nl|  iii  a  formidable  injury,  and  attended  wilh 
conitiderablo  di-spbicement.  On  examination  of  the  limb, 
the  lower  fragment  may  be  felt  deep  in  the  popliteal 
space,  bein^  drawn  backwards  by  ihe  Oastrocneraius, 
ooleos.  and  Plantaris  mncclefi  ;  and  upwards  by  the  poste- 
rior femoral,  and  Ueciiiit  muscles.  The  pointed  cud  of  the 
upper  fragment  is  drawn  inwards  by  the  Pcctineua  and 
Jmductor  museles.  and  tilted  forwards  by  the  Peoas  and 
Iliacns.  piercing  the  Rectus  muscle,  and.  occasionally,  the 
niiegument.  Relaxation  of  ihcse  muscles  and  direct 
approximation  of  the  hrnken  fnipTOPnts  are  elb'cled  by 
placing  the  limb  on  a  double  inclined  jdane.    Th..-  greatest 


Fig.  200.— Fracture  of  llie  Femur 
below  th«  TrocbauUfnt. 
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can-  is  rpquiflite  in  kcfpinp  the  pointed  extremily  of  the  upper  fragmoot  io  proper  Apposition  ; 
otherwise,  after  uuion  of  the  fractorc.  extension  of  the  limb  is  partiuHv  deftroytd  frmn  the  Itcc- 
tus  muscle  tieiog  held  down  by  the  fractured  end  of  the  bone,  nod  from  the-  patellu,  when  eltvuted, 
Iwin^  di-uwo  itpwanU  iiguiuHt  it. 


Fig.  201.— Prsotors  of  th«  Fomar  ahovtt  tU«  Condyle«. 


Fig.  202.— Fraatar«  of  tUa  Pfttella. 


Fracture  nf  the  pattlla  (fig.  202)  may  be  prodnced  by  mnscular  action,  or  by  direct  violence. 
"XVheu  produced  by  muscular  action,  it  occurs  thus:  a  pirjum  in  danger  of  fiilliii^f  furwunis, 
Aii«mptB  to  recover  himself  by  throwing  the  body  bnckwards,  iind  the  violent  action  nf  the 

Quadriceps   extensor   upon  the   patella  gnap^ 


fig.  203.— ObHcju**  Frnoliire  of  lh«  SliaR 
of  tliu  Ttliia. 


that  booe  transversely  ocroes.  The  upper  frag- 
ment  is  drawn  up  the  thigh  bv  the  ijuadrice^s 
extensor,  the  lower  frngmnit  iieiitg  retained  in 
its  position  by  the  ligamentum  paiclln; ;  the 
extent  of  separation  of  the  two  fragments  de- 
pending upon  the  degree  of  lacentllun  of  the 
Iigut]iruUiri»  structun'ii  aruuml  the  bime.  The 
hntient  is  totally  unable  to  stmighten  the 
limb,  the  prominence  of  the  |iatella  i$  lost, 
and  a  marked  but  v;irying  interval  can  be  felt 
between  the  fragments.  The  treatment  conwpla 
in  relaxing  the  opposing  muscU'!!.  which  maybe 
cITccled  by  rait<ing  the  trunk,  and  tligblty  elevat- 
ing the  limb,  whieh  tihuuld  be  k«-pt  in  a  straight 
t>osi1ion.  Union  is  u^uuUy  lignmontoiiis.  In 
racture  from  direct  violence,  the  bone  is  gene- 
rally comminuted,  or  fractured  obliquely  or  per- 
pendicularly. 

Oblique  fracture  of  the  t^a/t  of  the  tibia 
(fig.  Wi)  usually  occurs  ni  the  lower  fourth  of 
the  boue,  this  being  the  narrowest  and  weak*-*! 
part,  and  is  usually  aceompunied  with  fracture 
of  the  fibula.  If  the  fracture  lia.i  taken  place 
obliquely  from  ubove.  downwards  and  forwards. 
the  fragments  ride  over  one  another,  the  lower 
frugnietit  being  drawn  backwards  and  upwards 
bv  the  powprful  rti  titm  tjf  the  mnRcles  of  tfie  calf; 
tne  pointed  extreruiiy  of  the  npper  fmgment 
projects  forwards  immediately  be-neuth  the  in- 
tegument, often  protruding  tbrotigh  it,  and  n*n- 
dering  the  fntclHro  a  compoiiuii  one.  If  the 
direction  of  the  frarlure  It*  the  reverse  of  tlyit 
shown  in  the  figure,  the  pnimed  extremity  of  the 
lower  fragment  projects  forwiirds.  riding  upon 
the  lower  end  of  the  upper  one.  IJy  beuding  the 
knee,  wbicii  n-laxea  the  oppiwinj^  mascloi.  and 
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mikiD;^  extension  rrom  the  kncn  and  anhle,  the  fni^eata  may  be  brought  into  appo^iiinQ.     It 

\»  iiftL'ii  nccossury.  howcrer.  in  compooDd  rroctiire,  lo  remove  a  portion  of  the  projecting  bone 

with  tbc  saw  before  complete  adapta- 
tion can  be  effected.  Fig.  204.— Praptutw  r-f  Ibe  Fibnla,  with  Di«placuiiicat 
Fraclorc  of  Xhojibula.  mtk  fUrftlaca-  of  the  Tibia,—*'  Pott's  FraotuM.  '* 

m^nf.  of  the  tibia  (fie-.  204),  comrooDly 

known  as  "  Pott's  I-  racture,"  is  one  of 

tbc  DioHt  freqiicDt  injaries  of  the  ankle- 
joint.   Thi*  end  of  the  tibia  is  displneod 

from  the  correspondinp  surface  of  the 

astragalas.  the  internal  lalernl  lignment 

is  ruptared,  and  the  .iinor  malleolus 
f  projects  inwnr(U    I)cneath   iho  iotc}^- 

ttient.  which  is  tightly  stretched  over 
'  It,  and   io  danger   of  Itursliog.     The 

fibula   is  tiroken,    usually  fnnn   two  to 

three  inches  above  the  ankle  nnd  oc- 
casionally  thill   portion  of   the  tibia 
\  urilh  which  it  is  inon-  directly  coiim'ctfd 

belnw;  the  fool  ia  evcrtod  by  the  action 

of  thePcronens  longns.  its  inner  border 

TOt^tin^  njion  the  gronnd.  and,  at  tho 

Same  lira!.',  ihu  heel  \&  drawn  up  by  tho 

muscles  of  tliu  calf.     Tliis  Injury  may 

b«  at  once  reduced  by  flexinjic  t^e  lefc 
I  ftt  right  iin^lca  with  the  thigh,  which 
]  relaxes  all  the  opposing  nm^cleii.  nnd 
I  by  making  slight  eituuiiiou  I'ruui  thu 

knee  and  ankle. 


For  a  detailed  occoont  of  the  Minntc  Anatomy  of  Muscl».  reference  should  be  mode  to  Iho 

foUnwing  sources  of  iotonnution:  Qnain's  "  Klcmcnis  of  Anatomy." — Killliker's  ••  Handbook  of 
Hamnn  MicrnHcopic  Aniitinny,"  befnri?  alludeil  tn.— Todd  nnd  Howinao's  "  PhvsinUigical  Aiio- 
tomy." — To  the  article,  "  Miisi:!e  and  Muscular  Motion, "  by  AV.  Bnwmiin,  tii  ihi!  Cyclopedia  of 
Anatomy;  ami  "On  the  Minute  Hlructore  of  VoIuntar>' Muscle,"  by  the  ^nmc  anther,  In  the 
Phil.  Trans.  IK40,  1841. 

On  the  descriptive  Anatomy  of  the  Muscles,  refer  to  ('mveilhier's  "Anatomic  Descriptive." — 
"Trait*  de  Myologie  ct  d'Angeiologlc,"  by  F.  G.  Theile.  "  I  ncyclop^dic  Anatomiquc,"  Paris,  1B43; 
and  Uenlc's  "Uandbach  dcr  S^'Siematischcn  Aoatomie,"  before  alluded  to. 


Of  the  Arteries. 


The  ATtcric3  are  cylindrical  tubulfir  veascle,  which  serve  to  coDvey  blood  from 
botli  ventricles  of  the  heurt  to  every  part  of  the  body.  These  vessels  were  named 
arteries  (Aw  rrynw,  to  contain  atr\  from  the  belief  entertained  by  the  ancient*  that 
they  contained  air.  To  Galen  is  due  the  honor  of  rcfutinj^  this  opiuion ;  he  showed 
that  these  ve-ssehs,  though  for  the  most,  part  empty  after  death,  contained  blood  in 
the  living  body. 

The  pulmonary  artery,  which  arises  from  the  right  ventricle  of  the  heart,  carries 
venous  blooil  directly  into  the  lungs,  from  whence  it  is  returned  by  the  pulmonary 
veins  into  the  left  auricle.  This  conslitntea  the  lesser  or  pulmonic  circulation. 
The  great  artery,  the  aorta,  which  ariaej*  IVoin  the  left,  ventricle  conveys  arterial 
blood  to  the  body  generally;  from  whence  it  is  brought  buck  to  the  right  sidcof 
the  hwirt  by  means  of  the  veins.  This  constitutes  the  greater  or  eystemic  cir- 
culation. 

The  distribution  of  the  systemic  arteries  is  like  a  highly  ramified  tree,  the  com- 
mon trunk  of  which,  formed  by  the  aorta,  commences  at  the  left  ventricle  of  the 
heart,  the  smallest  ramifications  corresponding  to  the  circumference  of  the  body 
and  the  contained  organs.  The  arteries  are  found  in  nearly  every  part  of  the 
animal  body,  with  the  exception  of  the  hairs,  nails,  epidermis,  cartilages,  and 
cornea;  and  the  larger  trunks  usually  o<?eupy  the  most  protected  situations,  run- 
ningf,  in  the  limbs,  along  the  flexor  side,  where  they  are  less  exposed  to  injury. 

There  is  consi<lerable  variation  in  the  mode  of  division  of  the  arteries;  occa- 
sionally a  short  trunk  subdivides  into  several  branches  at  the  same  point,  as  we 
observe  in  the  ooeliac  and  thyroid  axes;  or  the  vessel  may  give  off  several  branches 
in  succession,  and  still  cmtinue  as  the  main  trunk,  as  is  seen  in  the  arteries  of  the 
limbs;  but  the  usual  di\nsion  is  dicbotomous,  as,  for  instance,  the  aorta  dividing 
into  the  two  common  iliacs ;  and  the  common  carotid,  into  the  external  and  internal 
carotids. 

Tlie  branches  of  arteries  arise  at  very  variable  angles ;  some,  as  the  superior 
intercostal  arteries,  arise  from  the  aorta  at  an  obtuse  angle ;  others,  as  the  lumbar 
arteries,  at  a  right  angle ;  or,  as  the  spermatic,  at  an  acute  angle.  An  artery  from 
which  a  br.inch  is  given  oft)  is  smaller  in  size,  but  retains  a  uniform  diameter  until 
a  second  branch  is  derived  from  it.  A  branch  of  an  artery  is  smaller  than  the 
trunk  from  which  it  arises,  but  if  an  artery  divides  into  two  branches,  ihe  com* 
bincd  area  of  the  two  ves.sels  is,  in  nearly  every  instance,  somewhat  greater  than 
that  of  the  trunk,  and  the  combined  area  of  all  the  arterial  branches  greatly 
exceeds  the  area  of  the  aorta;  so  that  the  nrU;ries  collectively  may  \fO  regarded 
as  a  cone,  the  apex  of  which  corresponds  to  the  aorta ;  the  base  to  the  capillary 
system. 

The  arteries,  in  their  distribution,  communicate  freely  with  one  another,  forming 
what  is  called  an  amutnmoxis  (iri,  h<:iv:cm;  ©Tii^o,  vwHth\  or  inosculation;  and  this 
communication  is  very  free  between  the  large,  as  well  as  between  the  smaller 
branches.  The  anastomoses  between  trunks  of  equal  size  is  found  where  great 
freedom  and  activity  of  the  circulation  is  requisite,  as  in  the  brain;  here,  the  two 
vertebral  arteries  unite  to  form  the  basilar,  and  the  two  internal  carotid  arteries  are 
connected  l)ya  short  intercommunicating  trunk ;  it  is  also  found  in  the  abdomen, 
the  intestinal  arteries  having  very  free  anastomoses  between  their  larger  branches. 
In  the  limbs,  the  anastomoses  are  moat  frequent  and  of  largest  size  nroiind  the 
joints;  the  branches  of  an  artery  above,  freely  inoscnlating  with  branches  from 
the  vessel  below.  These  anastomoses  are  of  considerable  interest  to  the  surgeon, 
as  it  is  by  their  enlargement  that  a  collateral  circulation  is  established  after  the 
application  of  a  ligature  to  an  artery  for  the  cure  of  aneurism.  The  smaller  branches 
of  arteries  anastomose  more  frequently  than  the  larger;  and  between  the  smallest 
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twigs,  these  inosculations  become  so  iiumeruiia  &s  to  constitute  a  cloBe  network 
that  pervades  nearly  exery  tissue  of  ihe  btxly. 

Throughout  the  botly  generally,  the  larger  arterial  hranches  pursue  a  peri'octly 
Btraiglit  course,  but  in  certain  situations  they  are  tortuous:  thua,  tbe  facial  artery 
in  its  course  over  the  face,  and  the  labial  arteriefl  of  the  lips,  are  extremely  tor- 
tuous in  their  course,  to  accommodate  themt«elvea  to  the  movements  of  these  parta. 
The  uterine  arteries  are  also  tortuous,  to  accommodate  themselves  to  the  increase 
of  size  which  this  organ  undergoe~s  during  pregnancy.  Again,  the  internal  carotid 
and  vertobral  arteries,  previous  to  their  entering  the  cavity  of  the  skull,  describe 
a  series  of  curves,  which  are  evidently  intcndc<l  to  diminish  the  velocity  of  the 
current  of  blood,  by  increasing  the  extent  of  surface  over  which  it  moves,  and 
adding  to  the  amount  of  impediment  which  id  produced  from  friction. 

The  arteries  are  dense  in  structure,  of  considerable  strength,  highly  elastic,  and, 
^when  divided,  they  preserve,  although  empty,  their  cylindrical  form. 

The  arteries  are  composed  of  three  coats — internal,  middle,  and  txternal. 

Tbe  internal,  the  thinnest,  consists  usually  of  two  layers,  an  inner  or  ppithclial,  and 
an  outer  or  elastic  coat.  The  former  consists  of  a  single  layer  of  futaform-shapeii 
epithelial  cells  with  round  or  ov:il  nuclei.  The  latter  is  a  transparent,  colorless, 
JBnining  membrane,  j)erforated  with  small  elongated  apertures  (hence  the  name, 
Ij'eni^slrateili  and  marked  with  numerous  reticulations.  Tliis  layer  is  j)erfecl]y 
'Bmooth  when  the  artery  is  distended ;  but  when  empty  presents  numerous  longi- 
tudinal and  transverse  folds. 

In  arteries  above  the  size  of  the  capillaries,  the  elastic  layer  b  very  delicate, 
and  the  epithelium  clearly  demonstrable. 

In  arteries  of  less  than  a  line  in  diameter,  the  internal  coat  oonsists  of  two  layers, 
as  above  described;  but  in  medium-sized  arteries,  several  lamcUte.  comjxjsod  of 
elastic  fibres  and  connective  tissue,  arc  interposed  between  the  epithelial  and  clastic 
coats.  Id  the  largest  arteries,  the  inner  coal  is  usually  much  tliickened,  esjiecially 
in  the  aorta;  and  consists  of  a  homogeneous  substance,  occasionally  striated  or 
fibrillated,  traversed  by  longitudinal  elastic  networks,  which  are  very  fine  in  the 
lamellfe  immediately  beneath  the  epithelium,  but  increase  in  thickness  from  within 
outwards.  The  internal  and  middle  coats  are  separated,  by  either  a  dense  elastic 
reticulaterl  coat  or  a  true  fenestrated  membrane. 

The  miti/lle  coat,  thicker  than  the  preceding,  consists  of  muscular  and  clastic 
fibres,  and  connective  tissue,  disposed  chieily  in  the  transverse  direction.  In  the 
largest  arteries,  this  coat  is  of  great  thickness,  of  a  yellow  color,  and  highly 
clastic;  it  diminishes  in  thickness,  and  becomes  redder  in  color  as  the  arteries 
become  smaller,  becomes  very  thin,  and  finally  disappears.  In  small  arteries,  this 
coat  is  purely  muscular,  consisting  of  muscular  fibre-cells  united  to  form  lamellae, 
whioh  vary  in  number  nccorrling  to  the  size  of  the  arterie-s,  the  very  small  arteries 
having  only  a  single  layer,  and  those  not  larger  than  tlie  -j'^th  of  a  line  three  or 
four  layers.  In  arteries  of  medium  size,  this  coat  becomes  thicker  in  proportion 
with  the  size  of  the  vessel ;  its  layers  of  muscular  tissue  arc  more  numerous,  and 
intermixed  with  numerous  fine  ehistic  fibres  which  unite  to  form  broad-mcshod 
networks.  In  the  larger  vessels  of  this  class,  as  the  femoral,  superior  mesenteric, 
coeliac,  external  iliac,  brachial,  and  popliteal  arteries,  the  elastic  fibres  unite  to  form 
lamclhe.  which  alternate  with  the  layers  of  muscular  fibre.  In  tbe  Urgent  arteries, 
the  mnseular  tissue  is  tinly  slightly  developed,  and  forma  about  one-third  or  one- 
rfourth  of  the  whole  substance  of  the  middle  coat.  This  is  esfi«cially  the  case  in  the 
laortu,  an<l  trunk  of  the  pulmonary  artery,  in  which  the  individiial  cells  of  the 
muscular  layer  are  iniperfeetly  formed;  while,  in  the  carotid,  axillary,  iliae,  and 
subclavian  arteries,  the  muscular  tissue  of  the  middle  coat  is  more  developed. 
Tlie  elastic  lamellse  are  well  marked,  may  amount  to  fifty  or  sixty  in  number,  and 
alternate  regularly  with  the  layers  of  muscular  fibre.  They  are  most  distinct,  and 
arranged  with  most  regularity,  iu  the  abdominal  aorta,  innominate  artery,  and 
common  carotid. 

The  ij:U:t7mI,  or  areolar  and  clastic  coat,  the  thickest  of  the  three,  consists  of 
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connective  tissue  and  elastic  fibres.  It  is  very  thin  in  tUo  lurpcst  nrterica ;  but  in 
those  of  medium  size,  and  in  small  arteries,  is  as  thick  as,  or  tliicker  tliiin  the  middle 
coal.  In  small  arteries,  Ibirt  coat  consistsofconnective  tissue  and  fine  elastic  fibres. 
In  arteries  rather  larger  than  the  capillaries,  the  ela.*itifi  fibres  are  wanting;  the 
connective  tissue  composing  tlie  coat  becoming,  tlie  nearer  it  approaches  the  capil* 
laries,  more  homogeneous,  being  gradually  reduced  to  a  thin  membranous  envelope 
which  finally  disstppenrs.  In  articles  of  medium  size,  this  coat  is  ct>!nposetl  of 
two  distinct  layers,  an  inner  com]iosc(l  of  elastic  tissue;  an  outer,  composed  of 
connective  tissue,  containing  elastic  networks  irregularly  connected  with  each 
other.  The  inner  elastic  hijer  is  very  distinct  in  the  carotid,  femoral,  brachial, 
profund:i,  mesenteric,  and  coeliac  arteries,  the  ehistic  fibres  being  often  arranged 
in  lamella}. 

Some  arteries  have  extremely  thin  coata  in  proportion  to  their  size:  this  is 
especially  the  ause  in  those  situated  in  the  cavity  of  the  cranium  and  spinal  canal, 
the  difference  depending  upon  the  greater  thinness  of  the  external  and  middle 
coats. 

The  arteries,  in  their  distribution  thrnughont  the  body,  are  included  in  a  thin 
areolo'fibrous  investment,  which  forms  what  is  called  their  sheath.  In  the  limbs, 
this  is  usually  fonned  by  a  prolongation  of  the  deep  fascia;  in  the  upper  part  of 
the  thigh,  it  consists  of  a  continuation  do^^-nwards  of  the  transvcrsalis  and  iliac 
fasciiD  of  the  abdomen ;  in  the  neck,  of  a  prolongation  of  the  deep  cervical  fascia. 
The  inchiilt'il  vessel  is  loosely  connected  with  its  sheath  by  a  delicate  areolar 
tissue,  and  the  sheath  usually  incUtses  the  accompanying  veins,  nnd  sometimes  a 
nerve.     Some  arteries,  as  those  iu  the  cranium,  are  not  included  in  sheaths. 

All  the  larger  arteries  arc  supplied  ^*ith  bloodvessels  like  the  other  organs  of 
the  body ;  they  are  calleil  vasa  vasontm.  These  nutrient  vessels  arise  frtjm  a 
branch  of  the  artery  or  from  a  neighboring  vessel,  at  some  considerable  distance 
from  the  point  at  which  they  are  distributed;  they  ramify  in  the  loose  areolar 
tissue  councc'ting  the  artery  with  its  sheath,  and  aro  distributed  to  tlie  external 
«n<l  iniildle  coats,  and,  according  to  Arnold  and  others,  supply  the  internal  coat. 
Minute  veins  serve  to  return  the  blood  from  these  vessels;  they  empty  themselves 
into  the  venie  comites  in  connection  with  the  artery.  Arteries  are  also  provided 
with  nerves;  tUcy  arc  derived  chiefly  from  the  sympathetic,  but  partly  trom  the 
eerebro-sj>in!d  system.  They  form  intricate  plexuses  ujion  the  surface  of  the  larger 
trunks,  the  snialler  branches  being  usually  accompanieil  liy  single  filaments ;  their 
exact  mode  of  distribution  is  unknown.  Accordmg  to  KoUiker,  the  majority  of 
.the  arteries  of  the  brain  and  spinal  cord,  those  of  the  choroid,  of  the  placenta,  as  well 
OS  many  arteries  of  muscles,  glands,  and  membranes,  arc  unprovided  with  them. 

The  smaller  arterial  branches,  excepting  those  of  the  cavernous  structures  of 
the  sexual  organs,  and  in  the  uterine  placenta,  terminate  in  a  network  of  vessels 
which  pervade  nearly  every  tissue  of  the  body.  TIjcso  vessels,  from  their  minute 
size,  are  termed  capillaries  {capiilm,  "a  h.iir"),  They  are  interposed  between  the 
smallei-l  branches  of  the  arteries  and  the  commencing  veins,  constituting  a  net- 
work, the  branches  of  which  maintain  the  same  diameter  throughout,  the  meshes 
of  the  network  being  more  uniform  in  shape  and  size  than  those  formed  by  the 
anastomu^s  of  the  small  arteries  and  veins. 

The  diameter  of  the  capillaries  varies  in  the  different  tissues  of  the  bfxly,  their 
usual  size  being  about  jo'onth  [lart  €)f  an  inch.  The  srmdlost  are  thot«  of  the 
brain,  and  the  raucous  membrane  of  the  intestines ;  the  largest,  those  of  the  skin, 
and  the  marrow  of  bones. 

The  form  of  the  capillary  net  varies  in  the  different  tissues,  being  modifications 
cbiefiy  of  rounded  or  elongated  meshes.  The  romukd  fomi  of  mesh  is  most 
common,  and  prevails  where  there  is  a  dense  network,  as  in  the  lungs,  in  most 
glands  ami  mucous  membranes,  and  in  the  cutis;  the  meshes  being  more  or  less 
angular,  sometimes  nearly  quadrangular,  or  polygonal ;  more  frequently,  irregular. 
JShiiffdtud  meshes  are  observed  in  the  bundles  of  filings  and  lubes  com]>osing 
muscles  and  nerves,  the  meshes  being  usually  of  a  parallelogram  form,  the  long 
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axis  of  Oie  mesh  running  parallel  witli  the  long  axis  of  the  nerve  or  fibre.  Some- 
times  the  capillRries  luive  a  //kj/kW  arrangement,  a  single  vessel  projeeling  from 
the  common  network,  and  returning  after  forming  one  or  mure  loops,  aa  in  the 
pupiUuj  of  the  tongue  and  skin. 

The  number  of  the  capillaries,  and  the  size  of  tlie  meehes,  determine  the  degree 
of  vascularity  of  a  pari.  Tbc  closest  network,  and  tbo  smallest  interspaces,  are 
found  in  the  lungs  and  in  the  choroid  coat  of  the  eye.  In  the  liver  and  lung,  the 
interspaces  are  smallor  tUun  tbc  capillary  vessels  themselves.  In  the  kidney,  ir 
the  conjunctiva,  and  in  the  cutis,  the  iulurspaces  are  from  three  to  four  times  as 
large  as  the  capillaries  which  form  them;  and  from  eight  to  ten  limes  as  hirge  as 
the  capillaries  of  the  brain  in  their  long  diameter,  and  from  four  to  six  timt-'s  as 
large  in  their  transverse  diameter.  In  the  cellular  coat  of  the  arteries,  the  width 
of  tbc  iiicshca  is  ten  limes  that  of  the  capillary  vessels.  As  a  general  rule,  the 
more  active  the  function  of  an  organ  is,  the  closer  is  its  capillary  net,  and  the 
larger  its  8upj>ly  of  blood;  the  network  being  vury  narrow  in  all  growing  ])arts, 
in  the  glands,  and  in  the  nuicous  membranes ;  wider  in  bones  and  ligament'*,  which 
are  comparatively  inactive;  and  nearly  altogether  absent  in  tendons  and  cartilages, 
in  wbich  very  little  organic  change  occurs  ailer  their  formation. 

Struelure.  The  walls  of  the  capillaries  consist  of  a  fine,  transparent^  homoge- 
neous membrane,  in  which  are  imbcddc*!,  at  intervals,  minute  oval  corpust^lys, 
probably  the  remains  of  the  nuclei  of  the  cells  i'rom  wliicii  the  vessel  was  origi- 
ludly  formed.  The  largest  capillaritts  have  a  trace  of  an  epithelial  lining,  anaa 
few  lilaiuents  circularly  dii^iwrsed. 

In  the  description  of  tlie  arteries,  wo  eball  first  consider  the  efferent  trunk  of 
the  systemic  circulation,  the  aorta,  and  its  branches;  and  then  the  eftcrcnt  trunk 
of  the  pulmonic  circulation,  the  pulmonary  artery. 

The  Acuta. 

The  etorta  (mpt^,  arUn'a  maf/na)  is  the  main  trunk  of  a  series  of  vessels,  which, 
arising  from  the  hearty  conveys  the  red  oxygenated  blood  to  every  part  of  the 
body  hir  its  nutrition.  This  vessel  conuncncca  at  the  upper  part  of  the  left  vcn- 
tncle,  and,  ader  ascending  for  a  short  distance,  arches  backwards  to  the  left  side, 
over  the  root  of  the  left  lung,  descends  within  the  thorax  on  the  left  side  of  the 
vertebral  column,  nasscs  through  the  aortic  opening  in  the  Diaphragm,  and  enter- 
ing the  abdominal  cavity  terminates,  considerably  diminished  in  size,  opposite 
the  fourth  lumbar  vertebra,  where  it  divides  into  the  right  and  left  common  iliac 
arteries.  Hence  its  subdivision  into  the  arch  of  the  aortn,  the  thoracic  aorta  and 
the  abdoitiicitl  aortii,  from  the  direction  or  position  peculiar  to  each  part. 

Arcu  op  tbb  Aorta. 

Birneetton.  To  order  to  exaininc  the  arch  of  the  aorta,  the  tlionuc  ithonld  be  opened,  by  divid- 
ing the  cartiUfTcs  of  the  ril'S  on  corh  side  of  the  su-rmiin.  and  raising  this  hone  from  below  up- 
wanbi,  nnd  then  Fuwinj;  (hrntii:h  th*'  ntprniim  ud  a  h-%'cl  with  its  urticuhition  with  the  clavicle. 
Bj  thi^  means.  Ihi;  relations  of  the  lurgc  vt-SBels  to  the  upper  border  of  the  HtiTriuia  nnd  root  of 
ih','  ueck  ore  kepi  ia  view. 

The  arch  of  the  aorta  extends  from  the  origin  of  the  vessel  at  the  upper  part 
of  the  left  ventricle,  to  the  lower  border  of  the  body  of  the  third  dorsal  vertebra* 
At  it«  com  men  cement,  it  ascends  behind  the  sternum,  obliquely  upwards  and 
forwards  towards  the  right  side,  and  opposite  the  upper  l>order  of  the  second 
costal  cartilage  of  the  riglit  si<le,  pas.-«efl  transversely  from  rijjlit  to  left,  and  from 
l>efore  backwards  to  the  left  side  of  the  .second  dorsal  vertebra;  it  rlicn  «^le.s<.*-cnda 
ujwn  the  left  side  of  tbo  body  of  the  third  dorsal  vertebra,  at  the  lower  border  of 
which  it  becomes  the  thoracic  aorta.  Hence  this  portion  of  the  vessel  is  divided 
into  an  ascending,  a  transver.se,  and  a  descending  ptjrtion.  The  arterv  in  it«  course 
descriltes  a  curve,  the  convexity  of  whicli  is  directed  upwards  and  to  the  right 
feide,  the  concavity  in  the  oppo.<ito  direction. 
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Ascending  Pabt  of  the  Abch. 

The  ascending  portion  of  tlic  arch  of  tlio  aort-n  is  about  two  inches  in  length. 
It  coinnicncea  at  the  upper  part  of  the  \vi\  veutrielo,  iii  front  of  the  left  auriculo- 
ventricular  orifice,  ami  opposite  the  miiltUo  of  tbo  sternnm  on  a  line  with  its 
junction  to  the  third  t^istal  cartilage;  it  passes  obliquely  npwanis  in  the  direction 
of  the  heart's  axis,  to  the  right  side,  as  high  as  the  upper  border  of  the  second 
costal  curtilage,  describing  a  slight  curve  in  its  course,  and  being  situated,  when 


Fig.  20&.— Tli«  Arch  of  th«  AorU  and  Iti  DraiicluM. 
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distended,  about  a  quarter  of  an  ineli  behind  tlie  posterior  surface  of  the  sternum. 
A  little  above  its  commencement,  it  is  somewhat  enlarged,  and  presents  three  small 
dilatations,  called  the  sinusf's  of  the  aorta  (sinuiscs  of  Valsalva)  op|>osite  to  which 
are  attached  the  three  semilunar  valves,  which  serve  the  purpose  of  preveutiog 
any  regurgitation  of  blood  into  the  cavity  of  the  ventricle.  A  section  of  the  aort;i 
opposite  this  pai't  has  u  somewhat  triangular  figure ;  but  below  tlie  attachment  of 
the  valves  it  is  circular.  This  portion  of  the  arch  is  contained  in  the  cavity  of 
the  pericardium,  and,  together  with  the  pulmonary  artery,  is  invested  in  a  tubo 
of  serous  membrane,  continued  ou  to  tbem  from  tlio  surface  of  the  heurt. 
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Relations,  The  ascending  part  of  the  arch  is  covered  at  its  commencement  by 
the  trunk  of  the  puhnonary  artery  and  the  right  auricular  appendage,  and,  higher 
up,  is  HuparaUid  from  the  stcrimiii  by  the  ]X;ricardium,  some  loose  an-olar  tissue, 
and  the  remains  of  the  thymus  gland;  behind,  it  rests  upon  the  right  pulmonury 
veSvseU  and  root  of  the  right  lung.  On  the  right  side,  it  is  in  relation  with  tlie 
superior  vena  cava  and  right  abnclc ;  on  the  left  fide,  with  the  pulmonary  artery, 

PhAS  OF  THE  RELAn0N3  OF  THE  AsCEUDINa  PART  OP  THE  ARCH. 
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Transverse  Part  of  the  Arch. 

The  second  or  transverse  portion  of  the  arch  commences  at  the  upper  border  of 
the  second  costo-sternal  articulation  of  the  right  side  in  front,  and  pa&^es  from 
right  to  lert,  and  from  before  backwards,  to  the  left  side  of  the  second  dorsid 
vertebra  behind.  Its  upper  border  is  usually  about  an  inch  below  the  upper 
margin  of  the  sternum. 

Htlations.  Its  anterior  surface  is  covered  by  the  left  pleura  and  lung,  and 
crossed  towards  the  left  side  by  the  left  pncumogastric  and  ]>hrenio  nerves,  and 
cardiac  branches  of  the  sympathetic.  ltd  p'tst^rior  surface  lies  on  the  trachea, 
just  above  its  bifurcation,  on  the  great  cardiac  plexus,  the  oesophagus,  thoracic 
duct,  and  loft  recurrent  laryngeal  nerve.  lUs  upj)er  bonier  is  in  relation  with  the 
left  innominntc  vein;  and  from  its  upper  i)art  are  given  oft'  the  innoniiuate,  left 
carotid,  and  left  subclavian  arteries.  By  its  lower  border,  with  the  bifurcation  of 
the  pulmonary  art*?ry,  au<l  the  remains  of  tlie  ductus  arleriosu.s,  which  is  coimectwl 
with  the  left  division  of  that  v«ssol;  the  left  recurrent  laryngeal  nerve  winds 
round  it  from  before  backwards,  whilst  tho  left  bronchus  passes  below  it. 


Plan  op  the  Relatioxs  op  the  Transverse  Part  of  the  Arch. 
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Tn/rnni. 
Left  pleura  hdiI  lung. 
Left  pm-uinojiu-Htric  Dcrvc- 
Left  phreoie  nerve. 
Cardiac  aerx'es. 


Arch  «f 

Aorta. 
Tr«Bsv4rw 


Behind. 

Trachea. 
Cantiiic  plexus- 
<]•;•(  nphu>ru  ft. 
Thoracii:  duct. 
Left  recurrent  nerve. 


Bftow.  . 
BifnrcRtion  of  (uilmonarT  artery. 
Rctniiiiis  of  ductus  arteriosus. 
Ijpft  rpnirrcnt  nerve. 
Left  brouubas. 
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Descending  Pabt  of  the  Arch. 

The  flesccncling  portion  of  the  arcli  has  a  straight  direction,  inclining  downwards 
on  the  left  side  of  the  body  of  the  third  dorsal  vertebra,  ut  the  lower  border  of 
which  it  becomes  the  thoracic  aorta. 

HelatioM.  Its  mU^.rior  sur/tice  ia  covered  by  the  pleura  and  root  of  the  left 
lung;  hthimi,  it  lies  un  the  left  side  of  the  body  of  the  third  dorsjil  vertebra.  On 
its  ritjht  silk  Ue  the  cesopluigua  and  thoracic  cluct  j  on  its  Ufi  side  it  ia  covered 
by  the  pleura. 

Plan  of  TUfi  Rei*ations  op  the  Descending  Part  of  the  Arch. 

In  front. 
Pleura. 
Hoot  of  left  lung. 


Right  tide. 
Thoracic  duct. 


Arvb  of 

Aoru. 

Puttlou. 


l^  titU, 
Pkim. 


Behind. 
Left  Hide  of  body  of  third  dorsal  Tcrtcbra. 

The  ascending,  transverse,  and  descending  portions  of  the  arch  vary  in  position 
according  to  the  movemeiiUs  of  rcsj>iration,  being  lowered,  together  with  the 
trachea,  bronchi,  and  pulmonary  vessels,  during  inspiration  by  the  descent  of  the 
Diaphragm,  and  elevated  <iuring  expiration,  when  the  Diaphragm  aAcends.  Tliese 
movements  are  greater  in  the  ascending  than  tho  trautiverse,  and  in  the  latter 
than  the  descending  part. 

FtcuU'aritie-'i.  'ITiu  height  lo  which  the  aorta  rises  in  the  chest  \s  iistially  Bbotit  an  inch  below 
the  npper  honk-r  of  the  fllernum  ;  Imt  ii  tmiv  usconil  nearly  lo  ihv  top  nf  thnt.  hone.  Occasionally 
it  is  found  an  inch  nn(3  it  half,  mnrfl  mrrly  three  inche«,  below  this  point. 

Direction.  Soraetime3  the  norlu  iirehes  over  the  root  of  the  ripnl  iiiHtend  of  the  left  lonir,  u 
in  birds,  and  paaHi>K  down  on  the  riylit  side  of  Ihf  spine.  In  such  casoR,  all  the  visceni  of  the 
ihonuiic  and  abdominal  cavities  arc  tr.in»pO(ted.  Loss  frcc|uently,  the  aorta,  after  »i-ching  oTcr 
tlic  root  of  the  right  lung,  is  directed  to  its  »saal  position  uii  the  left  side  of  the  spine,  this  peca- 
liarity  not  being'  accompanied  by  aoj  transpoaition  of  the  viscera. 

Ccfi/ormaiion.  Tho  aorta  occajtiunully  itivideid  into  un  ascending  and  a  dncendiofr  trunk,  as 
Id  some  qnadmpeds,  the  furnicr,  directed  vertically  upwards,  suMividmg  into  lhrt>L>  brunches, 
to  supply  the  head  aad  upper  extremities.  Sometimes  the  aorta  subdivides  soon  aOt-r  its  origin 
into  two  branches,  which  boon  reunite.  Id  one  of  thtse  cases,  the  (esophagus  and  trui-hea  were 
found  to  pass  through  the  interval  left  by  their  divieiou;  this  ia  the  normal  condition  of  the  vessel 
in  the  reptilia. 

Suraifal  Anatomy.  Of  all  the  xessela  of  the  arterial  system,  tho  aorta,  and  more  eppecially 
its  arch,  is  most  frequently  the  seat  of  diwease ;  hence  it  ia  important  to  consider  aome  of  the 
coDser^uences  that  mar  ensue  from  aiienrisni  of  this  part- 
It  will  Ih;  remembered  that  the  a.«eeRdini{  part  of  the  arch  is  contained  in  the  pericardium,  just 
behin<i  the  sternum,  its  commencement  beinp-  crossed  by  the  pulmonary  artery  and  ripht  auricular 
appeudage,  having  the  rot)t  of  the  ri;rhl  hmg  behind,  ihc  vena  cava  on  the  right  wUc,  and  the 
pulmonary  artery  and  left  anricle  nn  tho  left  side. 

Aneurism  of  the  ascending  aorta,  in  the  sitaation  of  the  aortic  sinnses,  in  the  preat  majoritT 
of  ca.ses  affect.-,  the  right  coronary  sinus:  iHis  is  mainly  owing  to  the  regurgitation  ofbliHwI  upon 
(he  sinoses,  taking  place  chiefly  on  the  right  anterior  aspect  of  the  vessel.  As  the  anourii^mal 
sju*  enlarges,  it  may  compress  any  (ir  iill  of  tho  structures  in  immediate  proximity  with  it,  but 
ibielly  projects  towards  the  right  anterior  side;  and,  conscotienily,  interferes  mainly  with  those 
structures  that  h:ivc  a  corresponding  relation  with  the  vcasel.  In  the  majority  of  cases,  it  bursts 
in  the  cavity  of  the  perirjvrdinm.  the  patient  suddenly  drops  down  dead.  and.  H[K>n  a  pOBl-mortcm 
examination,  the  pericardial  bug  is  ftmnd  full  nfbbiod;  or  it  may  eompress  the  right  auricle,  or 
the  pulmonary  artery,  and  adjoining  part  of  the  right  ventricle,  and  open  into  one  or  the  otiier 
of  these  jtarts,  or  it  may  c;nmpre?s  the  sujMTinr  cava. 

Aneurism  of  the  aseendiug  aortii,  originating  above  the  sinnses.  most  frenuently  implicates 
the  right  anterior  wait  of  ihe  veiiacl;  this  is  probably  maiulj  owing  to  the  bluod  being  impelled 
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afrninst  tliU  part.  The  tlirrctioD  or  the  aBcurism  is  also  chieQy  townnU  ttte  riirht  of  the  modiaa 
line.  If  It  ntltiiQS  a  lurgo  si?^  ■ml  jn-ojeela  rorwank,  it  muv  alMorl)  tbe  storuuin  autl  tbu  curli- 
lugca  or  the  Til>6.  usually'  no  ibe  right  siilc,  and  nppo&r  as  a  puUatlDg^  tumor  oo  the  froDi  of  the 
chest,  jiifit  below  the  nianulirium  ;  or  it  may  burst  into  tht-  pericanJium,  or  may  compress  or  evt-u 
open  into  the  right  luni;,  the  trachea,  bronchi,  <>r  u^f^ophagiifl. 

Rcganling  tbi'  traosverse  part  or  the  arch,  the  student  is  rpmindccl  that  the  vessel  lies  ou  the 
traehea.  Ihu  a>sophagu»,  »arl  thoracic  duot;  that  the  recurreut  luryugcal  Den-e  wiuds  around  it ; 
ami  that  from  itjt  upprr  part  arv  givi.-D  oH'  three  large  tnmks,  which  isnpply  the  head,  neck,  auil 
nppor  fsircmitie^.  Now  an  aDCurtsmal  tutnor  taking  origin  from  ihc  postt-rior  part  ur  right 
aspect  of  the  vessel,  its  moat  usual  tfite,  mar  press  apon  toe  trachea,  impede  the  oreathing,  or 
produce  cough,  ha^moptysli!,  or  stridnlous  breathing,  or  it  may  ultimately  bur^it  into  that  tube, 
producing  falal  heiuorrhag<.t.  Again,  iu  pressure  ou  the  laryngeal  nerves  may  give  riifu  tu  symp- 
toms which  so  acftoratelv  resemble  those  of  l.trTngiti8.  that  the  operation  of  tracheotomy  haA  in 
some  cuei  been  rcsortea  to  IVom  the  supposition  that  diseoac  existed  in  the  larynx ;  or  it  may 
pKM  npOD  the  thoracic  duct,  and  dc^ttroy  life  by  inanition :  or  it  may  involve  the  a?8ophagus, 
producing  dysphagia;  or  may  bunt  into  this  tube,  when  fatal  hemorrhage  will  occur.  Again,  the 
Uinominui<;  artery,  or  the  left  carotid,  or  cnbclaviun,  may  be  so  obftnicted  by  clots,  as  to  produce 
a  weaitncss,  or  even  a  disappearance,  of  the  pulse  in  one  or  the  olher  wriat ;  or  the  tamor  may 
pTeseot  itself  at  or  above  the  manubrium,  generatly  either  in  the  median  Uoe.  or  to  the  right  of 
the  Btemum. 

Aneuritini  affecting  the  descending  part  of  the  arch  is  udually  directed  backwards  and  to  the 
left  Bide,  causing  absorptinn  of  iho  vertehne  iiiid  corresponding  rihg;  or  it  may  press  upon  the 
irachen,  left  bronchus,  a-sophagns,  and  the  right  and  left  lungs,  generally  the  latter.  When  mp- 
tui«  of  the  Hac  occors.  this  usually  tflVes  place  into  the  left  pleonil  cavity;  less  fregueully  into 
the  left  bronchus,  the  right  jileura,  or  into  the  itabstaiice  of  the  lungs  or  trachea.  In  ihi.t  form 
of  auenritm.  pain  is  almost  a  constant  and  characteristic  symptom,  existing  either  in  the  back  or 
chest,  and  iiMiatly  radiating  from  the  spine  aronud  the  left  side.  This  sj-mptom  dependa  vpoD 
the  aneuriamal  sac  compresaing  the  ioterco&tal  i>erre«  against  the  bone. 
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Branches  of  the  Arch  of  the  Aorta  (figs.  205  and  206). 

The  linmcinjs  given  off  from  the  arch  of  the  aorta  are  five  in  numher.  Two 
of  ymall  size  iVoai  the  asueudiug  portiou,  the  right  ami  luft  coronary ;  and  three  of 
large  size  iWmi  the  transverse  portion,  the  innominate  artery,  the  left  carotid,  and 
the  left  subeluvian. 

I^aiiianh'e»,  Poniltan  of  the  Brnnchta.  The  brvDches.  instead  of  arising  from  the  highest 
pan  of  the  arch  (Ihoir  usual  position),  may  be  moved  more  lo  the  right,  arisiug  from  the  eom- 
roenccmeiii  of  the  transverse  or  upper  iiart  of  the  oacending  portion  ;  or  the  distance  from  one 
oolfaer  at  their  origin  may  be  increaiieu  or  diminished,  the  most  frequent  change  in  this  respect 
ning  the  approximation  of  the  left  carotid  townrdD  the  innominate  urtcry. 

Thr  iVuinber  of  the  primary  branches  may  he  reduced  to  two :  the  left  carotid  arising  from  the 
innotninnte  artery,  or  \more  rarely)  the  carotid  and  enbclavian  arteries  of  tlic-  li'ft  side  arising 
from  a  left  innutniuale  artery.  Bnt  the  number  mav  be  increased  to  four,  from  tho  right  carotid 
and  subclavian  urterieii  arising  directly  from  the  aortji,  the  innominate  being  absent.  Inmost 
of  these  latter  cases,  the  right  subctaviati  arose  from  the  left  end  of  the  arch ;  in  other  cases,  it 
wi«  the  second  or  third  branch  given  oft*  instead  of  the  Grst.  Lastly,  the  number  of  Irunka 
from  the  arch  may  bo  increascnl  to  five  or  six  ;  in  these  instances,  tho  external  and  internal  caro- 
tid* arose  separately  from  the  arch,  the  common  carotid  being  absent  on  one  or  both  sides. 

Usual  Xtiinbff.  btU  Arnirifjtmmt.  tUff'treut.  When  the  aorta  arches  over  to  the  right  side, the 
three  branrhes  have  an  arrangement  tne  reverse  of  what  is  osnal.  the  innominate  Kup]>lying  tho 
left  side;  and  the  caroiiil  and  subclavian  /which  uriw  separately)  the  right  side.  In  other  rases, 
where  x^ic  aorta  takes  its  u^ual  cuurpe,  the  two  carotidti  may  l^e  joined  in  a  common  Inink.  and 
the  snbclaviana  arise  separately  from  the  arch,  the  right  subclaviaD  generally  arising  from  the  left 
end  of  the  arth. 

S'Cfmd'.iry  Itranches  sometimes  arise  from  the  arch  ;  most  commonly  it  is  the  left  vertebral, 
which  usually  takes  origiti  between  Ihe  left  carotid  and  left  siibcl:ivi:iri.  cir  beyond  them.  .Surac- 
timcft  a  thyroid  brnneh  is  derived  fruni  tht;  arch,  or  the  right  iutcrual  mummaiy,  or  left  vertebral, 
or.  more  rarely,  both  vcrtobrala. 

The  Coboxaby  Akti-:uies. 

The  coronary  arteries  supply  the  heart ;  they  are  two  in  number,  right  and  left, 
arising  near  the  eominencenient  of  the  aorta  immediately  above  the  free  margin 
of  the  semihmar  valves. 

The  U'^ffit  fbmnnrj/  Artery,  about  tho  size  of  a  crow's  quill,  arises  irom  the 
aorta  immediately  above  the  Stog  margin  of  the  right  semilimar  valve,  between 
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tbe  pulmonary^  artery  and  the  appendix  of  the  right  auricle.  It  passes  forwards 
to  the  rig)»t  «ide  in  the  groove  between  the  right  auricle  and  ventricle,  and,  curving 
around  tlie  right  border  of  the  heart,  runs  along  its  posterior  surface  as  far  as  the 
posterior  interventricular  groove,  where  it  divider  into  two  branches,  one  of  which 
continaes  onward  in  the  grr>ove  between  !he  left  auricle  and  ventricle,  and  anas- 
tomoses with  the  left  coronary;  the  other  dttscends  along  the  posterior  inter- 
ventricular furrow,  supplying  branches  to  both  ventricles,  and  to  the  septum, 
anastomosing  at  the  apex  of  the  heart  with  the  descending  branch  of  the  left 
coronary. 

This  vessel  sends  a  large  branch  along  the  thin  margin  of  the  right  ventricle  to 
the  apex,  and  numerous  small  branches  to  the  right  auricle  and  ventricle,  and 
commeucement  of  the  pulmonary  artery. 

The  Left  Ct>ronary,  smaller  than  tlie  former,  arises  immediately  above  the  free 
edge  of  the  left  semilunar  valve,  a  little  liigher  than  the  right;  it  passes  forwards 
between  the  pulmonary  artery  and  the  left  appendix  auricula?,  and  descends 
obliquely  towards  the  anterior  interventricular  groove,  where  it  divides  into  two 
branches.  Of  these,  one  [lasses  transversely  outwards  in  the  left  auriculo-ventri- 
cular  groove,  and  winds  around  the  left  bonier  of  the  heart  to  its  posterior  snrface, 
where  it  anastomoses  with  tlie  superior  branch  of  the  right  coronary ;  the  other 
descends  along  the  anterior  ititerveiHricular  groove  lo  the  apex  of  the  heart, 
where  it  anastomoses  with  the  descending  branch  of  the  right  coronary.  Tlio  left 
coronary  su|tplies  the  left  auricle  and  iLs  appendix,  Iwth  veniricles.  and  numerous 
small  branches  to  the  pulmonary  artery,  and  commencement  of  the  aorta. 

Phetdiaritiet.  These  vesfcels  occastoiiiiny  urise  hy  h  commun  trunk,  or  thoir  Dumber  may  he 
inr-rt-ascd  to  three ;  tbe  additional  branc;h  being  of  small  size.  More  rarely,  there  are  two  liddi- 
tlonal  branches. 

Arteria  IxyOMIXATA. 

The  innominate  artery  is  the  largest  branch  given  off  from  the  arch  of  the  aorta. 
It  arises  from  the  commencement  of  the  transverse  portion  in  front  of  the  left 
carotid,  and,  ascending  obliquely  to  the  upper  border  of  the  right  steruo^clavicular 
articulation,  (livi<les  into  the  right  carotid  and  subchivian  arteries.  This  vessel 
varies  from  an  inch  and  a  half  to  two  inches  in  length. 

Hciati'ona.  /n/ront.  it  is  sejiiirated  from  the  lirst  bone  of  the  sternum  by  the 
Slernodiyoid  and  Sterno-thyruid  muscles,  the  remains  of  the  thymus  gland,  and 
by  the  left  innominate  and  right  inferior  thyroid  veins  which  cross  its  root  BfhintL 
it  lies  upon  the  trachea  which  it  crosses  obliquely.  On  the  right  side  are  the  right 
vena  iimominata,  right  pneumugastric  nerve,  and  the  pleura;  and  on  the  k/t  side, 
tbe  remains  of  the  thymus  gland,  and  origin  of  the  left  carotid  artery. 


PLuVX  of  Ti[E  Relatione  op  tub  In'nominate  Artery. 

In/tont. 
Sterna  nv. 

Sterno-byoid  and  Stemo-thyroid  mascleB. 
Hi'miiin^  or  ihymas  ^■-land. 
txh  ioDominutc  uud  right  inferior  thyroid  Teloa. 


Right  tide. 
Hi?bt  vena  inncimiuuta. 
Uiirht  pnenmogastric  nerre. 
Pleura. 


fyt/t  side. 
Remains  of  Ihymos. 
Ijcft  carotid. 


liettind. 
Tracbem. 

Ptadiarities  in  pcint  nf  divin'nn.    When  the  bifurcation  of  the  innominalc  nrtery  rarieti 
fron  tbe  point  abovii  menluiaed,  it  sometimes  ascends  a  considerable  distance  above  the  sterDal 
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I' of  ll»e  clavicle;  leas  froqueQlIj  it  diviilea  below  iU  In  ihi*  rorraer  clasa  of  cnws.  H»  leoglb 
IMjrcceed  two  iurboj*;  uad.  in  the  latter,  be  rctluccd  to  no  inch  or  leS8.*  'l*hesc  are  liuiots  of 
C(tDside ruble  iDtercst  for  tlic  8ur(^>ua  to  remvmber  in  contit'ciiuii  with  the  opvratioa  of  uieluding 
ihii  vetisel  in  a  liguture. 

Britttrhrs,  The  Arleria  innominota  occnsinnnlly  stipplies  a  thyroid  branch,  the  middle  tbymid 
artery,  which  tiiscends  alao^^  the  I'runt  uF  the  trachea  to  tbo  thyroid  gland:  nnd  souietituee.  n 
tbymtu  or  bronchiul  braneh.  The  lefi  carotid  is  fn-qocntly  joined  wiUt  (lie  iDQuniinute  urtcry  at 
its  origin.  Homeiiines.  there  is  do  inouuiiuute  urtery,  the  right  subiluviaii  uri^iu(r  tlniH-ily  Iruai 
the  urch  of  the  aorta. 

Fosition,  WbcQ  the  aorta  orchcfl  over  to  ibc  right  side,  ihc  ianomiiiate  18  directed  to  the  left 
tide  of  the  neck,  instead  of  the  right 

Sttrffical  Anatotny.  Although  the  operation  of  tying  Iht*  innominate  arter}*  ha?  been  por- 
fortned  by  screnil  surgeons,  for  aneurism  uf  the  rijiht  aubdiiviuii  exti-nding  inu-ai-ds  hj'  far  as  the 
•Sculenuii.  in  no  iniitance  has  it  becD  niieiidcd  with  Bncce^s.  Aa  important  fact  has.  however, 
^H^en  eKtuliUj^hed.  vii..  thit  the  circtiliition  ia  the  purt«  itapplie<)  by  the  artery  can  be  »'iit>ported 
after  xhv  <jpirnttioQ ;  a  fuel  which  cuunut  but  encoura^re  surjriHtns  l<>  have  n.'^courKe  to  it  wiieiiever 
the  ardency  of  tbo  ctuie  may  rcquiiv  it,  nuiwithdlunjing  thut  it  must  be  regunied  a^  (K-caliariy 
hazardous. 

The  failiire  of  the  opcralioo  in  thcKie  coses  where  it  hoti  been  pcrformei]  hns  depende*!  on  Botv 
8et)ni'[ii  repeated  .•secondary  henmrrliage.  or  ou  intl;inin)Hii<>it  of  the  ailjoining  pifunil  f>ae  iind 
lung.  The  m;iin  obstacles  to  its  porformnnco  an^.  an  the  hiuUi'ni  will  perceive  fronihw  dissection 
of  thin  vcifsel.  it!^  deep  EituutioQ  behind  and  beneath  the  sternum,  and  the  number  of  impurlaQt 
Stmcturi'ii  which  surround  it  in  everj'  part. 

in  order  to  apply  it  lif^utiire  to  Ibin  ve«8cl.  tbo  patient  ifi  placefl  upon  his  bai.-k,  with  the 
shuutdcrs  raised,  and  the  head  bent  a  little  backward»,  no  hk  to  draw  out  Ibc  artery  from  behind 
the  sternum  into  the  neck.  An  incLfion  two  inches  Uidr  is  then  made  along  the  anterior  border 
of  the  Sterno-tnu9toid  muscle,  terminatiag  at  the  Btemat  end  of  the  clavicle.  From  this  point,  a 
Kcund  incision  Is  to  bo  carried  about  llie  same  len^fth  iiluu|f  llio  upinrr  borvler  of  the  clavicle. 
Tbe  skin  Is  to  be  di.>«sected  hack,  nnd  the  rintyama  being  exposed  roast  be  divided  on  a  director: 
the  fitemiil  end  of  the  .Stcnifi-miistoid  is  now  brought  into  view,  nnd  a  director  being  paseed 
beoeath  ir.  uud  clo'ite  lo  its  under  surface,  so  ta  to  avoid  any  ittiull  vcKseli'.  it  must  be  divided 
transverAcly  throughout  the  greater  (mrt  of  its  attachment.  Preji^ing  aside  any  hioce  cellular 
titsae  or  vcswla  that  may  now  appear,  the  Stemo-hyoid  and  Stemft-tbyi-oiil  muscles  will  be 
exposed,  and  mast  be  divided,  a  director  In-ing  proviouf^ly  patwcd  beneath  them.  The  inferior 
thyroid  %'ein>«  now  come  into  view,  and  muxt  be  carefully  drawn  cither  upwards  or  downwanls.  by 
meuuM  of  a  blunt  hook.  On  no  account  ohould  these  vc^m-U  be  dividcii,  as  it  winild  B<Itl  much  to 
the  difGi-alty  of  tlie  operution,  uud  endiuiifcr  itr^  ultimate  Gncrcss.  After  tearing  thnni^'h  a  ^trong 
flbri>-cellulnr  lamina,  the  right  curoiid  i*  brought  into  view,  and  being  traced  duwnwardt*.  the 
arteria  inuijminuta  is  arrived  at.  The  left  vena  innnminatn  should  now  Ije  depre.iM'd.  tlie  right 
vena  innoniinatu.  the  iorfruiil  jugular  vein,  nnil  pii>>iiinngastric  n(  rve  drawn  lo  die  ri^'lit  i^ide.  iind 
•  curved  ancarism  needle  may  then  be  pusiied  around  tbe  vessel,  clu^c  to  its  ^iirface.  and  tn  a 
direction  from  bt-luw  opwardii  and  inwanU;  care  being  taken  lo  avoid  the  right  pletmil  fac.  the 
trachea,  and  cardiac  nitrveg.  The  ligalun*  should  be  applied  to  the  artery  n»>  high  m  po^^isible, 
in  order  lo  allow  room  between  it  and  the  aorta  for  the  formnlion  of  a  c.oagnlum. 

It  has  been  seen  thai  the  luilure  of  this  operation  depends  either  upon  repeated  secondary 
hemorrba{re,  or  inflammation  of  the  pleural  mic  and  lung.  The  importance  uf  avoiding  the 
thyroid  plexns  of  vi^in.--  fluriuir  the  primary  steps  of  the  operation,  and  the  pleural  aae  whilst 
including  the  ve^rscl  in  the  ligature,  should  be  most  carefully  attended  lu. 


Common  Carotid  Arteries. 

Tbo  common  carotid  arteries,  althotigh  occupying  a  nearly  similar  position  in 
the  ueck,  diftcr  in  position,  and,  consequently,  in  their  relations  at  their  origin. 
Tbo  right  (;arotttl  arises  from  the  arteria  innominnta,  behind  the  right  sterno- 
clavicular articulation ;  the  left  fruin  the  liighest  part  of  tbe  arch  of  the  aorta. 
The  left  carotid  is,  conscfjucntly.  longer  and  placed  more  deeply  in  the  thorax.  It 
wUl.  therefore,  be  more  convenient  to  describe  first  the  cotir;*  and  relations  of 
that  portion  of  the  left  carotid  wliieh  inlervenea  Iwiwcen  the  arch  of  the  aorta  and 
the  left  stemo-elavicular  articulation  (hco  tig.  205). 

Tbe  left  carotid  within  the  thorax  pa.sses  obliquely  outwards  from  the  arch  of 
the  aorta  to  the  root  of  the  neck.  In /itmt,  it  \n  separated  from  the  fir^t  piece  of 
the  sternum  by  the  Sterno-hyoid  and  Slerno-thyroid  muscles,  the  left  innominate 
rein,  aud  tbo  remains  of  tbo  thymus  gland ;  behind,  it  lies  on  the  trachea,  oeso- 
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phagus.  and  thoracic  dact.    IntemaVy,  U  is  in  relation  with  the  artcria  innominata ; 
externally,  with  the  left,  pncumogaatriti  nerve,  and  left  aubclavian  artery. 


Plan  op  thk  Relations  of  the  Left  Common  Carotid; 
TuoBAcic  Portion. 

In  front. 

Slernum. 

Blcrnit-hyuiil  and  Btcmn-thyroid  muscles. 

I-i'fi  innitniiuiitt?  vein. 
Hi'tii.iiim  uf  Cli)'muK  gluiiil. 

Led  pDeiimogastrir  nerve. 
Oiir>Mi»n     \  I*'^  snbclftviau  artery. 


Internally. 
Arteria  innominata. 


I^HI 


TlK'fft'lB 

Fun  I  tin. 


nchinii. 

Truclu'iu 
Thoracic  duct. 

In  the  neck,  the  two  common  carotids  resemble  each  other  so  closely,  that  one 
description  ^vill  apply  to  both.  Starting  from  each  side  of  the  neck,  each  vessel 
patsifies  obliquely  upwards,  from  behind  the  slerno-clavicuhir  articulation,  to  u  level 
with  the  upper  border  uf  thothyroid  cartilage,  where  it  divides  into  the  external 
and  internal  cjirotid;  these  naincs  being  derived,  the  former  from  itf*  distribution 
to  the  external  ])urts  of  the  head  and  liice,  the  latter  from  ita  distribution  to  the 
internal  part.s  of  the  cranium.  The  course  of  the  vessel  is  imlicated  by  a  line 
drawn  frotn  the  sternal  end  of  ihe  elavicle  below,  to  a  point  midway  between  the 
angle  of  the  jaw  and  the  mastoid  process  alcove. 

At  the  lower  j>art,  of  the  neck  the  twu  i;ommon  carotid  arteries  are  separated 
from  each  other  b}'  a  very  Knmll  interval,  which  corresponds  to  the  trachea;  but 
at  the  upper  part,  the  thyroid  body,  the  larynx  and  pharynx  project  forwards 
between  these  vessels,  and  give  the  ajjpc^rance  of  their  being  placed  further  back 
in  this  situation.  The  common  carotid  artery  is  contained  iu  a  sheath,  derive<l 
from  the  deep  cervical  fascia,  which  also  inelo-ses  the  internal  jugular  vein  and 
pneuuiogastnc  nerve,  the  vein  lying  on  tlie  outer  aide  of  the  artery,  and  the  nerve 
between  the  artery  and  vein,  on  a  plane  posterior  to  both.  On  opening  the 
she.'ith,  the.**e  three  structures  are  seen  to  be  separated  from  one  another,  each 
being  inclosed  iu  a  separate  fibrous  itivestnjcnt. 

notations.  At  the  lower  part  of  the  neck  the  common  carotid  artery  i.«  very 
deeply  seated,  being  covered  by  the  superfieinl  fascia,  Platysma,  and  deep  iascia.  the 
Stemo- mastoid.  Sternohyoid,  and  Sterno- thyroid  uiusoles,  and  by  the  Omo-hyoid 
opposite  the  cncoid  cartilage;  but  in  the  upper  part  of  its  course,  ne:ir  its  ter- 
mination, it  is  more  superlicial,  being  covered  merely  by  the  integument,  tlie 
superficial  fas<'ia,  Platysma,  and  deep  fascia,  and  iimcr  margin  of  the  Stemo- 
ma.stoid,  anil  is  contained  in  a  triangular  space,  bounde<l  behind  l)y  the  Stemo- 
mastoid,  above  by  the  jwsterlor  belly  of  the  Digastric,  and  below  by  the  anterior 
belly  of  the  Omo-hyoid.  This  part  of  the  artery  is  crossed  obliquely  from  within 
outwards  by  the  sterno- mastoid  artery ;  it  i.s  also  crossed  by  tlie  liicial.  Ungual, 
and  superior  thyroid  veins,  which  terminate  in  the  internal  jugular,  and,  desccndine 
on  its  sheath  in  front,  is  seen  the  dcscendens  noui  nerve,  this  filament  being  joined 
with  branches  from  the  cervical  nerves,  which  eruss  the  vcjjsel  from  without 
inwards.  Sometimes  the  dcscendens  noni  is  contained  within  the  sheath.  The 
middle  thyroid  vein  crosses  it  about  its  centre,  and  the  anterior  jugular  vein  below. 
fiffund,  the  artery  lies  in  front  of  the  cervical  portion  of  the  spine,  resting  first 


3T0 


ARTEUIES. 


Plax  of  TiiE  RELATioya  OP  THE  CoMMox  Caectii)  Abtery. 


IntegTimpnt  and  fucia. 
Flatysma. 
Btcmivmnstoiil. 
8temiv|iT"id. 

Stern  o-ll'ijToid. 


Omo-hvoid. 

Deecendeoa  nam  nerre. 
Slernu-iiiuiituid  uricry. 
Tlivrnid,  Itognul,  uitd  rncuU  vcms. 
Anterior  jugulnr  vcio. 


ErtcmaUy. 
Totcnia)  jagiiUr  vcio. 
pDcumogaslric  ucrve. 
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Infemally. 
TracTiea. 
Thyr(ii<l  prliind. 
Kerurrvnt  larTii|rpci]  nerrc 
Iiiferuir  ihyroid  urtcry. 
Larynx. 
Pharynx. 


Longnis  colli.  HynipalhcUc  dcftp.  I 

Rectus  ADticiis  m^or.  Interior  thyroid  artery. 

Recurrent  larj-ngeui  nerve. 

Peculiaritt'^'s  a*  to  Oritji'n.  The  riijJU  cowmoti.  cnntiul  may  arise  above  or  below  its  n.inal 
point  (the  upper  border  ot  the  stemiM-luviculur  urticulation).  This  vorialion  occure  in  one  out 
uf  ubuul  eiiTUt  fnavs  utid  u  hulf.  and  is  more  fretjueiitly  ubuvt:  than  l>(;li>w  the  puint  »t«li.!d :  or  its 
orJiflQ  mav  be  transferred  to  the  arch  nf  the  unrla,  or  it  mny  ariM  in  conjnnclion  with  the  left 
carotid,  ^'he  Ifft  common  carotid  varies  more  fre<iueiilly  in  its  origin  than  the  ripht.  In  the 
tni^Drity  of  cases  it  uriBi'!*  with  the  innominate  nrtt'ry.  or.  where  Ihe  inunrainate  artcrj-  ww  ab- 
sent, the  two  carotids  ftrofle  uxuaJly  by  a  single  trunk.  This  vessel  has  a  Tendency  townHs  tbo 
right  side  of  the  areh,  ocoasinnally  being  llie  fir^t  t*ranch  given  off  from  the  tmusverso  portion. 
It  rarely  joins  with  the  left  sabclavian,  except  iu  cuse^of  transposition  of  Ihe  arch. 

Brnni  of  Division.  The  most  important  pccuUflrities  of  this  tcssoI.  id  a  jiargioal  point  of 
ricw,  relate  to  its  place  of  division  in  the  neck.  In  the  miijority  of  caftes.  tbis  »iocurs  higher  than 
uenol,  Ihe  artery  dividing  into  iwi>bninrhe:!i  opposite  the  liyoid  bone,  ur  evL-nhipIu-r;  mon-  rarely, 
it  occops  below  its  usual  jdace,  oppotiiie  ihe  middle  of  Itip  larvn.x.  or  the  lower  border  of  ihe  cri- 
coid cartilage;  and  one  case  is  related  by  Murgugni.  where  tliis  ve8<:el,  only  an  inch  and  a  half 
in  length,  divided  at  the  root  of  the  neck.  Very  rarely,  the  common  carotid  asiendu  in  the  neck 
wilhoiit  any  subdivisirm,  the  internal  carotid  beitip  wnnliiig;  and  in  two  cnm:»  the  common 
carotid  bus  been  found  to  be  absent,  the  extf-rmd  nud  inti-ruul  carotids  uri.smg  directly  from  ihc 
arch  of  the  aorta.     This  peculiarity  existed  on  both  sides  in  one  subject,  on  one  aide  in  another. 

Occasional  Branches.  The  common  carotid  usually  gives  ofT  no  branches,  but  it  occasionally 
gives  origin  to  the  superior  thyroid,  or  a  laryngeal  branch,  the  inferior  thyroid,  or.  mure  rar<*ly, 
the  vertebral  artery. 

Surgicai  ^Irci'omy.  Tlie  operation  of  tying  the  romraon  carotid  artery  may  be  necessary  in 
a  wound  oflbat  vcgselor  ita  branches,  in  an  uneurifni,  or  in  a  case  ol  pnUating  tumor  of  the  orbit 
or  sbult.  If  thi^  wimml  invidvcs  the  trunk  of  the  common  carotid,  it  will  W  necesRury  to  lie  ihe 
artery  above  and  below  tho  wounded  purl.  If.  however,  one  of  the  branches  of  that  vewel  is 
wounded,  or  has  nii  nneiiriNmul  iiimor  eoanecied  with  it.  a  ligatnre  may  be  applied  1o  any  part  of 
it.  excepting  its  origin  and  tiTniinatlnn.  When  the  case  is  such  us  to  allow  of  a  choice  being 
made,  tnc  lower  part  of  tlie  caruiiti  nhuuld  never  be  Helecled  as  the  yput  upon  which  u  ligature 
should  be  placed,  for  not  only  is  thi*  arlerj'  in  ihis  situation  placed  verv  deeply  iu  the  nt'i-k.  but 
it  is  covered  by  three  layers  of  muscles,  and  on  (he  left  side  of  the  jngmar  vein,  in  the  great  ma- 
jority of  cacea.  passes  obliquely  in  front  of  it.  Neither  should  the  upper  end  be  cplccted.  for  here 
ihe  superior  Ihymid,  lingual,  and  facial  veins  would  give  rise  to  very  coni'iderable  dilTictilty  id  the 
npplicatinn  of  u  ligature.  The  point  uiiwt  favond)le  for  th«  operation  is  oppofiite  the  lower  part 
Githe  laryu-t.  and  here  n  ligature  may  be  applied  on  the  vessel,  either  above  or  below  the  point 
where  it  is  cros-ted  by  the  Omo-hyoid  musele.  In  the  former  situation  the  nrterj-  is  most  acees- 
ptble.  and  it  may  tn^  tied  there  in  casei*  of  wounds,  or  aneurism  of  any  of  the  large  branches  of  ihe 
carotid;  whil.ti  in  cases  of  aneurism  of  the  npper  part  of  the  carotid,  that  part  of  the  vessel  may 
be  selected  which  is  below  the  Omo-hyoid.  It  occasionally  happens  that  the  carotid  artery*  bifnr- 
cales  below  its  usual  position:  if  the  artery  be  e.^]>osed  nt  its  point  of  bifurcation,  both  dirisioob 
of  the  vessel  sbouM  be  tied  near  their  origin.  In  preferenL-e  to  Iving  the  trunk  of  thn  artery  near 
its  termtnatioD;  ami  if.  in  consciiucncc  of  thi^  entirt-  absence  of  the  common  carotid,  or  fn>m  its 
early  division,  two  arteries,  the  external  aud  iDlcniul  carotids,  are  met  with,  the  ligatuiT  should 
be  nhiccd  on  that  vessel  which  ia  fuond  on  comprvHsioo  to  be  connected  with  the  disease. 
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Id  this  opemtion.  the  dirKtion  of  tbo  vessel  and  the  inoer  margin  of  the  m«nio-in««toi<.l  are  tho 
chief  guides  tu  lie  pcrformuiicu. 

To  tic  the  C»mmon  Carotid,  above  the  OmoJtyoid.  The  potioot  choul"3  be  placo*!  on  bis  back 
with  tb«  bead  thrown  buck;  on  iocisioo  is  to  be  made,  three  inehi'i!  lun^,  iu  tht^  din<ctiv»  *^r  ibo 
aoteni>r  border  of  the  tilerno-inaHtoid,  frum  a  little  below  the  aiii^le  oi  the  jaw  to  a  level  with 
the  cricoid  cartilage:  after  dividing  the  integument,  BU]>er6(iul  TasciA,  and  I'latyema,  the  deep 
(ascia  must  be  cut  through  on  a  director,  so  as  to  avoid  wonnding  numcrouD  BtnaU  veins  that  aru 
nanally  fonnd  beneath.  Tbu  head  may  now  be  brought  forvurds  so  an  to  relax  the  piirts  some- 
what, and  Ihu  margins  of  the  wound  mnift  be  hebl  iiKunder  by  cu))pi*r  gpatuW.  The  descondeita 
noni  Dorve  if:  now  exposed,  and  must  be  avoided,  and  the  sheuili  of  ihe  ve»icl  having  been  raised 
by  forceps  is  to  be  opened  over  the  artery  to  a  smuU  extent.  The  internal  jugular  vpin  will  now 
present  itjuelf  alternately  dittt^tndi-d  and  relaxed ;  this  should  !>«  comprusMd  both  above  and  boluw, 
and  drawn  ouiwardH,  in  nnler  to  facilitate  the  operation.  The  aDcarism  ncedlo  ii  now  panged 
from  the  ouisidi',  can*  being  taken  t^  keep  the  needle  in  those  contutct  with  tie  arterj'.  and  thus 
avoid  the  risk  of  injuriag  the  jagtilar  vein,  or  including  the  vagu»  nerve.  13eiorc  the  ligature  ia 
secured,  it  should  be  ascertained  that  nothing  but  the  artery  is  inclnded  la  it 

To  tie  the  Common  Carofid,  hHmo  the  Omr*-kyoiii,  The  patient  shonld  be  placi'd  in  the  .camo 
eituatioa  as  above  mentioned.  An  ineisioo  alKiut  three  inches  in  length  in  to  be  made,  puroUei 
with  the  inner  exige  of  the  ritcrno-mastoid,  rommeoiciug  on  u  level  with  the  cricoid  cartila^. 
The  inner  border  of  the  Slerno-mostoid  having  l>een  exposed,  the  sl^mo-mastoid  arttry  and  a 
large  vein,  the  middle  thyroid,  will  be  seen,  and  must  be  carefolly  avuided;  the  .Stcmo-niostuid  is 
tu  be  druwn  outwards,  and  the  .Sterno-hyoid  and  Siem(t-thyroid  mnRcles  inwnrd.^.  The  deep  fascia 
must  now  be  divided  below  the  Omf»-hyoid  muscle,  and  the  sheath,  having  been  exposed,  must  be 
opened,  care  being  taken  to  avoid  the  desceadeos  noai.  which  here  rnns  on  the  inner  or  trarhoal 
side.  The  jagutar  vein  and  vagua  nerve  being  then  prettied  to  the  outer  side,  the  needle  must 
be  passed  round  the  artery  from  without  inwards,  great  caro  being  taken  to  avoid  the  inferior 
thyroid  artery,  and  the  recurrent  laryngeal  and  sympathetic  ncrvc3  which  lie  behind  it. 

CoUatcral  Circulation.  After  ligation  of  the  common  carotid,  the  collateral  cireolation  cod 
be  perfectly  eatabliBheil,  by  the  free  communication  which  exists  between  the  carotid  arteries  of 
opposite  aides  both  without  and  within  the  craninm,  and  by  enlargement  of  tUe  branchi^a  of  the 
CQbclavion  artery  on  the  side  eorrvH|)i>nding  to  that  on  which  the  vessel  has  been  tied,  the  chief 
communication  outside  the  skull  taking  place  betwe<'n  the  superior  and  inferior  thyroid  arteries, 
and  the  profunda  cervicU,  and  arteria  pnnceps  cervicis  of  the  occipital ;  the  vertebral  taking  the 
place  of  the  internal  carotid  within  tbc  crsninm. 


External  Carotid  Artery. 

The  exteraal  carotid  artery  (fig.  207)  arises  opposite  the  upper  border  of  the 
hyroid  cartilage,  and,  taking  a  sliglitlj  cur\'ed  course^  asceous  upwards  and  for- 
rards,  and  then  incUncij  backwards,  to  the  space  between  the  neck  of  the  condyle 
>f  the  lower  jaw  and  the  external  meatus,  where  it  divides  into  the  temporal 
and  internal  maxillary  arteries.     It  rapidly  diminished  in  gize  as  it  ascends  the 
neck,  owing  to  the  number  and  large  size  of  the  branches  given  oft'  from  it.     In 
the  child,  it  is  somewhat  smaller  than  the  internal  carotid ;  but  in  the  adult,  the 
two  ves-sel-s  are  of  nearly  equal  hize.     At  its  commencement  this  artery  is  luore 
superficial,  and  placed  nearer  the  middle  line  than  the  internal  carotid,  and  is  con- 
tained iu  the  triangular  space  bounded  by  the  Sterno-ntasioid  behind,  the  Omo- 
byoid  below,  and  the  po.sterior  belly  of  the  Digastric  ami  Stylo-hyoid  above ;  it 
'"1  covered  by  the  skin,  Platyi>ina,  deep  fascia,  and  anterior  margin  of  the  Sterno- 
uistoid,  crossed  by  the  hypoglossal  nerve,  and  by  the  lingual  and  facial  voius; 
it  is  ailerwards  crossed  by  the  Digastric  and  Stylo*hyoid  mtiscles,  and  higher 
up  passes  deeply  into  the  substance  of  the   parotid   gland,  where   it  lies  be- 
neath the  facial  nerve,  and  the  junction  of  the  temporal  and  internal  maxillary 
veins. 

Intemalty  are  the  hyoid  bone,  the  wall  of  the  pharynx,  and  the  ramus  of  the 
jaw,  from  which  it  is  separatwl  by  a  portion  of  the  parotid  gland. 

Behind  it,  near  its  origin,  is  the  superior  laryngeal  nerve;  and,  higher  up,  it  is 
separated  from  the  internal  carotid  by  the  Stylo-glojisus  and  Stylo-iiharyrigeus 
muscles,  the  glosao-pharyngeal  nerve,  and  part  of  the  parotid  ghind. 
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Plan  op  tue  Relations  of  tub  External  Carotid. 


InfnnU. 
IntpgDmeot  superficial  fascia. 
Pldtysmn  and  dcop  fuscia. 
Jly|>i>gloi*fliil  DPrve. 
Liogruol  and  ruoial  reins. 
Digtiatric  mid  Stylo.hym<l  muscles. 
Fucinl  DtTve  nnd  parotid  gland. 
Tempuml  uad  muxillary  vi'intf. 


Suporior  laryngeal  nerve. 

Sty1o-gl(W8U9. 

Stylt>-pharjngeiia. 
Gl*oii3i>-pharTngcal  nerve. 
Parotid  gland. 


llvidd  bone. 
Pharynx. 
Parotid  gland. 
Ramus  lT  jav. 

Surgieal  Avatomy.  The  application  of  a  Li^turc  to  tlic  external  carotid  may  be  required  in 
.^lUvs  of  wounds  of  thi<i  ves.<<et.  or  of  its  branches  when  these  caiioot  he  tied ;  ihia.  howerer,  is 
.  to  operution  very  rarely  perfdrmed.  litfutitm  of  the  common  t-arotid  hein(»  preferoble.  on  aecoaot 
of  tlic  number  of  branebcs  given  off  trom  the  oxteroul.  To  tie  this  v^'bscI  near  its  origin,  below 
lie  point  where  it  is  ero«scd  by  the  l>igasiru'.  an  incision  atiout  three  inches  in  length  should  l»c 
made  alimp  the  margin  of  the  Sterno-mostoid,  from  the  angle  nf  the  jaw  lc>  the  cricnid  enrtilagw, 
as  in  the  operation  for  tving  the  common  carniid.  To  tie  the  vessel  above  the  l>ign»tric,  be- 
tween it  and  the  imri>li<I  f;lund.  an  incinioa  should  be  made  from  the  lobe  of  the  eor  to  (he  great 
cttmn  of  the  os  nyoides.  dividing  auewwtivcly  the  skin,  Platypma.  and  fascia.  By  icpHniling 
the  posterior  belly  of  the  Digastric  and  Stylo-byoid  mnscleM,  which  are  8cen  at  the  lower  part 
of  the  wuund.  from  the  parotid  gland,  the  vessel  will  be  exposed,  and  a  ligature  muy  be  applied 
to  it. 

£ranrhes.  The  external  carotid  artery  ^ives  off  eight  branches,  which,  for 
convt^iiicncc  of  description,  may  be  divided  into  four  sets.  (See  Plan  of  the 
Branches,  fig.  208.) 

Anterior.  Posterior,  Aacendinff.  Terminal, 

Superior  thyroid.  Occipital.  Ascendin"  pha-  Temporal. 

LingnaL  Posterior  auricular,      ryngeal.  Internal  maxillary. 
Facial. 

The  student  is  here  reminded  that  miiny  variations  arc  met  vnth  in  the  number, 
origin,  and  couri^c  of  tlK^e  branches  in  difterent  subjects;  but  the  above  arrange- 
ment is  that  which  is  found  in  the  great  majority  of  cases. 

The  Superior  Thyroid  Artery  (figs.  207  and  212)  is  the  first  branch  given 
off  from  the  external  carotid,  being  derived  from  that  vessel  just  below  the  greater 
cornu  of  the  hyoid  bono.  At  it*  commonceraent,  it  i.s  quite  superficial,  being 
covere<l  by  the  integument  fascia,  and  Platyama,  and  is  contained  in  the  trian- 
gular space  bounde<i  by  the  Stemo-mastoid,  Digastric,  an<l  Omodiyoid  muscles. 
After  a.sf.t;ndiug  upwards  ami  inwards  fur  a  short  di.'itance,  it  curves  downwards 
and  forwards  in  an  arched  and  tortuous  manner  to  the  upper  part  of  the  thyroid 
gland,  passing  beneath  the  Omo-hyoid,  Sterno-hyoid,  and  Stemo-thyroid  muscles; 
and  distributes  numerous  branches  to  its  anterior  surface,  anastomosing  with  its 
fellow  of  the  opposite  side,  and  witlt  the  inferior  th^Toid  arteries.  Besides  the 
arteries  distributed  to  the  muscles  and  substance  of  the  gland,  its  branches  are 
the  following: — 

llyoid.  Superior  laryngeal. 

Superficial  descending  branch.  Crioo- thyroid. 

The  h/oid  is  a  small  branch  which  runs  along  the  lower  border  of  the  os 
hyoides,  beneath  the  Thyrohyoid  muscjle;  ailer  supplying  the  muscles  connected 
to  that  bone,  it  forms  an  arch,  by  anastomosing  with  the  vessels  oi'  the  opposite 
side. 

The  ftuperfcial  descending  branch  runs  downwards  and  outwards  across  the 
sheath  of  the  ctjmm<m  carotid  artery,  and  supplies  the  Stejrno-mastoid  and  neigh- 
boring muscles  and  integument.  It  is  of  importance  that  the  situation  of  this 
vessel  be  remembered,  iu  the  operation  for  tying  the  common  carotid  artery. 
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The  superior  laryn-jealy  larger  than  cither  of  the  preceding,  ftccomprtnics  the 
superior  Uiryugeal  uerve.  bcuuatb  the  Thyro-liyoid  iniLwile ;  It  pierces  ibe  thyro- 
hyoid membrane,  and  supplica  the  muscles,  mucous  mcmbniue,  and  glands  ot  the 
larynx  and  epiglottis,  anaijtoniosing  with  the  branch  from  the  opposite  side. 

The  errtrO'Myroj'i/ (inferior  laryngeal)  i^  a  small  branch  which  runs  transversely 
across  the  crico-thyroid  membrane,  communicating  with  the  artery  of  the  t>pix>- 
site  side.  The  position  of  this  vessel  should  be  remembered,  as  it  may  prove  the 
source  of  troublesome  bcmorrlmge  during  the  operation  of  laryngotomy. 

SHrgieal  Anatomt/.    The  snperior  thyrni*!,  or  Bome  of  its  bmocbes,  is  occa.«ii>naIty  dividpt! 

in  ciLgcs  of  cut-throat,  giving  rit*f!  to  roiitiidomlilc  lu'morrbafit^.     la  luch  canes,  the  nnorr  skou]<J 

be  Kcared,  the  woudJ  being  ealurgcd  for  Ihut  purpose,  if  ncccasary.  The  oporutioD  nmy  be 
Iwsily  piTfiirmoO.  the  position  of  the  artery-  bciag  very  Baperficial.  and  tlie  only  Kiructuiva  of 
limportiiocc  covering  it  bcin<r  a  few  small  veins.  The  operati'in  of  tyin;:  the  superior  thyroi*! 
|i|irtcry,  in  bronchoctMe,  hits  bii-ii  performed  in  navneum^  iaalaueea  wilh  pm-tiul  or  lemporary  euc- 
r<es8.    When,  however,  the  ccUuterul  cirtuUtion  between  this  vessel  ond  the  urtery  of  the  op^o* 

Bite  .tide,  and  Ibu  inferior  thyroid,  is  completely  re-established,  the  tumor  usually  rvf^ains  Itfl 

fonner  size. 

The  LlN'orAL  Autery  (fig.  212)  arises  from  the  external  carotid  between  the 
superior  thyroi<l  an<l  facial;  it  runs  obliquely  upwards  aud  inwards  to  the  great 
cornu  of  the  hyoid  bone,  then  passes  horizontally  forwards  juirailel  with  the  great 
comu,  and,  ascending  perpendicularly  to  the  under  surface  of  the  tongue,  turns 
forwards  on  its  under  surface  as  iar  as  the  tip  of  that  organ,  tmder  the  name  of 
the  rauine  artery. 

Hehitions.  Its  first,  or  oblique  portion,  is  euperficial,  being  contained  in  the 
triangular  intermuscular  spiicc  alrcjuly  described,  resting  u()*>n  the  Middle  con- 
strictor of  the  pharynx,  and  covered  by  the  Platysma  and  faK-ia  of  the  neck.  Its 
^second  or  horizontal  portion  also  lies  upon  the  Middle  constrictor,  being  covered 
at  first  by  the  tendon  of  the  Digastric,  and  the  Stylo-hyoid  muscle,  and  afterwards 
hy  the  Ilyo-glossus,  the  latter  muscle  separating  it  from  the  hvpoglossal  nerve. 
Its  third  or  a.'ici-nding  portion  lies  iH^tweenthe  Ilyo-glosansand  Genio*hyo-glo«8us 
muscles.  The  fourth  or  terminal  part,  under  the  name  of  the  ranine,  runs  alonff 
the  under  surface  of  the  tongue  to  its  tip ;  it  is  very  suncrlicial,  l>eing  covered 
only  by  the  mucous  membrane,  and  rests  on  the  Lingnalts  on  the  outer  side  of 
the  Gcnio-hyo-glossus,  The  hypoglossal  nerve  lies  nearly  parallel  vn\h  the  lingual 
artery,  separated  from  it,  in  the  second  part  of  its  course,  by  the  Uyo-glossus 
muscle. 

The  branchea  of  the  lingual  artery  are  the 


Hyoid. 
Dorsalislingxue. 


Sublingual. 
Kanino. 


The  hyoid  hranch  runs  along  the  upper  herder  of  the  hyoid  bone^  supplying 
the  muscles  attached  to  it,  and  anastomosing  with  its  fellow  of  the  opposite 
side. 

The  dorsalis  h'jiffuie  (fig.  212)  arises  from  the  lingual  artery  heneath  the  Hyo- 
glossus  muscle;  asciinding  to  the  dorsum  of  the  tongue,  it  sujipHcs  its  mucous 
membrane,  the  tc>nsil,  soR  palate,  and  epiglottis,  and  anastomoses  with  its  fellow 
from  the  opposite  side. 

The  suhlinfftml,  a  brunch  of  bifurcation  of  the  lingual  artery,  arises  at  the  ante- 
rior margin  of  the  Hyo-glossus  muscle,  and,  running  forwards  and  outwards 
beneath  the  Mylo-hyoid  to  the  sublingual  gland,  supplies  its  substance,  giving 
branches  to  the  Mylo*hyoid  and  neighboring  muscles,  the  mucous  membrane  of 
the  mouth  imd  gums. 

The  ranine  may  l)e  reganlcd  as  the  continuation  of  the  lingual  artery;  it  runs 
along  the  under  surface  of  the  tongue,  resting  on  the  Lingualis,  and  covered  by 
the  mucous  membrane  of  the  mouth ;  it  lies  on  the  outer  side  of  the  Genio-hyo- 
glossus,  and  is  coveriwl  Vjy  the  Hyo-glassus  and  Stylo-glo.ssus,  acxwunpanioil  by 
the  gustatory  nerve.     On  arriving  at  the  tip  of  the  tongue  it  anastomoses  with 
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tlie  artery  of  the  opposite  side.    These  vesaeU  in  the  mouth  are  placed  one  on 
each  side  of  the  fro^num. 

Surgical  Anafumy.  TW  Linpnal  artfry  may  ho  diridpfi  near  its  nripin  id  ducs  of  cat-throat, 
a  t'ompliration  thnt  nut  iinfiV(|ucDtly  bujtpcns  in  this  cluss  of  woooits,  or  sevrre  bpmorrliufrc. 
wliicii  cunnut.  lie  r(.>.stniin<-d  by  urtlinary  nipan.4,  maj  pnKne  fmin  a  wtiniH),  or  ili'rp  uU'or  of  the 
tongue.  Jo  Iho  TonncT  case,  the  primary  wonud  may  be  cnlar^rci],  if  nei:caaary,  and  tbe  bleedinfr 
vcssfl  at  once  secured,  in  ihe  latter  ease,  it  has  been  supgested  that  the  liniual  arlery  sbualu 
be  tied  near  its  origin.  If  the  etadcnt,  however,  will  observe  the  depth  at  winch  tliis  vessel  is 
placed  from  the  sorface.  the  numlior  of  importnnt  parts  whirh  aurroimd  it  on  every  side,  and 
ltd  occasional  irri'giilariiy  of  origin,  the  greut  difliculty  of  min-h  un  operation  will  he  apparent; 
undur  such  circumittuuces,  it  is  moro  advisable  that  the  external  or  common  carotid  sDouId  be 
lied. 

Tronhlpfjome  hemorrhage  may  occur  in  ihe  division  of  the  framiic  in  childri-n.  if  the  ranine 
artery,  which  lies  on  each  side  of  it,  is  eiit  through.  The  sHident  should  remember  that  the 
operation  ta  always  to  be  performed  with  a  pair  of  blnnt-pointed  .scissors,  which  shoohl  be  so 
bt'ld  ns  to  divide  the  part  iu  Ihe  direction  downwards  and  backwards ;  the  ranino  artery  and 
veins  urc  then  avoided. 


Fig.  2ng.— The  Arteritis  of  the  Kftoe  aud  Scalp. 
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^'hc  Facial  Artery  (fig.  209)  arises  n  little  above  the  lingual,  and  ascends 
oblir|nely  f<^^n-\\'urds  niui  upwards,  boucuth  tho  body  of  the  lower  jaw,  to  the  Bub- 
maxillnryglnnd,  in  which  it  is  irabcddod;  thi.s  way  be  called  thu  cervical  part  of  tho 
artery.  It  then  curves  upwards  over  the  body  of  the  jaw  at  the  anterior  inferior 
angle  of  the  Ma.ssctcr  rauscle,  aseenda  forwards  and  upwards  across  the  cheek  to 
the  angle  t»f  the  mouth,  pa.sses  up  along  the  side  of  the  nose,  and  terminates  rE 
the  inner  canthus  of  tlie  cye^  under  the  name  of  tho  angular  artery.    This  vessel 
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both  in  tlic  neck,  ami  on  the  fact',  is  remarkalily  tortuous ;  in  the  former  tiitviatiuu, 
to  accommotlate  itself  to  the  movements  of  the  pharynx  in  degluiiiion ;  and  in  tlio 
latter,  to  the  muvcments  uf  the  jaw,  ami  tbe  lips  and  cheeks. 

Relations.  In  tltc  neck,  its  origin  is  superficial,  being  covered  by  the  integument. 
Platjsma,  and  faseia ;  it  then  ]>assos  beneath  the  Digastric  and  Stylo-hyuid  muscleg, 
and  the  submaxillary  gland.  On  ihe/aar,  wliere  it  posses  over  the  body  of  the  lover 
jaw,  it  is  comparatively  supcrticial,  lx;ing  covered  by  the  I'hitysraa,  In  tliis  situn- 
tion,  its  puliiation  may  be  distinctly  felt,  and  oouipression  of  the  vessel  elVectually 
made  against  the  bone.  In  it^  course  over  the  face,  it  ia  covered  by  tiic  integu- 
ment, the  fat  of  the  check,  and,  near  the  angle  of  the  mouth,  by  the  Platysma  and 
Zygotnxitic  muscles.  It  rests  on  the  Buccinator,  the  Levator  auguU  ori:i.  and  the 
Levator  labii  eupcrioris  altcquc  nasi.  It  ia  accompanied  by  the  facial  vein 
thnjughout  its  entire  course;  the  vein  is  not  tortu»u.s  like  the  aiiery,  and,  on  the 
face,  is  separated  from  that  vessel  by  a  considerable  interval.  The  branches  of 
the  facial  nerve  cross  this  ves.sel,  and  the  infra-orbital  nerve  lies  lieneath  it. 

The  branchea  of  this  vessel  may  be  divided  into  two  sets,  the  cervical  those 
given  off  below  the  jaw ;  and  the  lacial  thoae  on  the  face. 


Cervical  Branches. 

Inferior  or  Ascending  Palatine 

Ton.-jillar. 

Submaxillary. 

Submental. 


Facial  Brancfies, 

Muscular. 
Inferior  Labial. 
Inferior  Coronary. 
Superior  Coronary. 
Lateralis  Nasi. 
Angular. 


The  inferior  or  ewxnding  palative  (fig.  212)  passes  up  between  the  Stylo-glossus 
and  Stylo-pharyngeu-s  to  the  outer  side  of  tlio  Ttharyn.»t.  After  supplying  these 
muscles,  the  tonsil,  and  Eustachian  tube,  it  divides,  near  the  Levator  palati,  into 
two  branches;  one  follows  the  course  of  the  Tensor  palati,  supplies  the  soft  palate 
and  the  palatine  glands ;  the  other  ]>asses  to  the  tonsil,  which  it  supjiUes,  auasUj* 
mosing  with  the  tonsillar  artery.  These  vessels  inosculate  with  the  p<:»sterior 
palatine  branch  of  the  internal  maxillary  artery. 

The  lotisiUar  branch  (fig.  2V2)  passes  up  along  the  aide  of  the  pharynx,  and, 
perforating  the  Superior  constrictor,  ramifies  in  the  substance  of  the  tonsil  and 
root  of  the  tongue. 

The  sfibmait'Uartf  consist  of  three  or  four  large  branches,  which  supply  the 
submaxillary  gland,  some  being  prolonged  to  the  neighboring  muscles,  lymphatic 
glands,  and  iulcgutnent. 

The  siihmetUftl,  the  largest  of  the  cervical  branches,  is  given  off  from  the  facial 
artery,  just  as  that  vessel  quits  the  submaxillary  gland ;  it  runs  forwards  upon  the 
Mylo-hyoid  muscle,  just  below  the  body  of  the  jaw,  and  beneath  the  Digastric, 
and,  afb^r  supplyiug  the  muscles  attacheil  to  the  jaw,  and  anastomosing  with  the 
subungual  artery,  arrives  at  the  symphysis  of  the  chin,  where  it  divides  into  a 
Buperiicin!  and  a  deep  branch ;  the  former  turns  round  the  chin,  and,  passing 
between  the  integument  am!  Depressor  labii  infei*ioris,  supplies  !)oth,  and  anasto- 
moses with  the  inferior  labial.  The  deep  branch  passus  between  the  latter 
muscle  and  the  bone,  supplies  the  lip,  and  anastomoses  with  the  inferior  labial  and 
mental  arteries. 

The  TWiscular  branches  are  distributed  to  the  internal  Pterygoid,  Masseter,  and 
Buccinator. 

The  inferior  labial  pa.sses  beneath  the  Depressor  anguli  oris,  to  supply  the 
muscles  and  integument  of  the  lower  lip,  anastomosing  with  the  inferior  coronary 
and  submental  branches  of  the  facial,  and  with  the  mental  branch  of  the  inferior 
dental  arterv. 

The  inferior  coronary  is  derived  from  the  fiEicial  artery  near  the  angle  of  the 
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mouth;  it  passes  upwfirds  and  inwanl»  beneath  the  Depressor  nnguU  oris,  and, 
pfnctrating  the  Orbicularis  must^lo,  runs  in  n  tortuous  course  along  the  edge  of 
the  lower  lip  between  tbis  muscle  and  tbe  mucous  membmne,  inosculating  with 
the  artery  oi'tlic  opposite  eidc.  Tbis  artery  supplies  the  labial  glauds,  the  raacoua 
membrane,  and  muscled  of  the  lower  lip ;  and  anastomoses  with  the  inferior  labial, 
and  mental  branch  of  the  inferior  dental  artery. 

The  superior  coronary  is  larger,  anrl  more  tortuous  in  itij  course  than  the  pre- 
ceding. It  foUowa  the  surae  course  along  the  edge  of  the  upper  lip,  lying  Ijetwoen 
the  mucous  membrane  and  the  Orbicularis,  and  anastomoses  with  tlie  artery  of 
the  opposite  side.  It  supplies  the  textures  of  the  upper  lip,  and  gives  oft*  in  its 
course  two  or  three  vessels  which  ascend  to  the  nose.  One,  named  the  nitery  of 
the  septum,  ramities  on  the  .septum  of  the  nares  as  far  as  the  point  of  the  nose ; 
another  supplies  the  ala  of  tbe  nose. 

The  lateralis  nasi  is  dcrive<l  from  the  facial,  aa  that  vessel  is  ascending  along 
the  side  of  the  nose;  it  aupjilies  the  ula  aud  dorsum  of  the  nose.  ana.stomosing 
with  its  fellow,  the  nasal  branch  of  the  ophthalmic,  the  artery  of  the  septimi,  and 
the  infra-orbital. 

The  aiiffular  artery  is  the  termination  of  the  trunk  of  the  facial ;  it  ascends  to 
the  inner  angle  of  the  orbit,  accompanied  by  a  large  vein,  the  angular;  it  dis- 
tributes some  branches  on  the  cheek  which  aniistomosu  with  the  infra-orbital,  and, 
after  sui'ijlying  the  lachrymal  sac,  and  Orbicularis  muscle,  terminates  by  anas* 
tomosing  with  the  nasal  branch  of  the  ophthalmic  artery. 

The  anastomoses  of  the  facial  artery  are  very  numerous,  not  only  with  the 
vessel  of  the  opposite  side,  but  with  other  vessels  from  tUffcrent  sources ;  viz.,  with 
the  subliugual  oranch  of  the  lingual,  with  the  mental  branch  of  the  inferior  dental 
JUS  it  emerges  from  the  dental  furanieu,  witli  the  asc^ndiug  pharyngeal  and  pos- 
terior palatine,  ami  with  the  ojihtlialmic,  a  branch  of  the  internal  carotid;  it  also 
inosculates  with  the  transverse  facial,  and  with  the  infra-orbital. 

Peculiarities,  llie  facial  artprj  cot  anfrequcntly  arises  bv  a  cnmmoa  Imok  witli  tlie  linirnal. 
Tills  vcfl£cl  also  is  sulye<;t  to  some  variution^  in  its  Kim-.  anJ  in  the  o-vtcnt  to  whit-li  it  sup|ilics 
tbe  face.  It  occasionally  terminates  an  the  subnieDtal,  ami  noi  unfretiaeDtW  snppliei<  \hv  face 
only  as  liijrh  ns  Uic  aorrlc  of  the  mouth  or  oose.  'l*be  tlcGuieocy  is  tbeo  supplied  by  ealargcmcDt 
of  one  of  l)i(^  iifighboriog  arteries. 

Surgical  Anatomtf.  The  pa»sa^  of  the  facial  arttry  over  llic  body  of  llie  j«w  wonM  appear  to 
afford  a  fnvomble  position  for  tlio  application  of  prcflsan*  in  cnsfs  of  hcmorrhnpp  from  the  lips, 
the  result  either  of  un  nrcidftital  wound,  or  from  iin  opt'mtion;  but  its  a|Hihcntt<>n  is*  hwIl-ss.  on 
aceontit  of  Iho  free  coniiimnifaiiim  of  this  vessel  with  its  fellow,  und  wnli  numerous  brunches 
from  iliffercat  sources,  hi  a  wound  involving  tli<>  lip.  it  is  better  to  seize  the  part  between  the 
f  finfrci's.  and  evert  it,  when  the  bleedintr  veiiiiel  may  t>e.  at  onoe  secured  with  a  tenaculum.  In 
ord^er  to  prereut  hemorrhngc  in  cases  ot  excision,  or  in  the  removal  of  diseased  pmwtbs  from  Ihc 
part,  the  lip  iiihoiild  be  cumpr('.«!iied  nn  each  side  lictween  the  finffcr  and  thumb,  whil^^t  ibo  surgeon 
eaciscs  the  diwtisrd  port,  hi  order  lo  Hti'p  hemorrhage  where  the  lip  has  Win  divided  in  no 
operaliftQ,  it  i.s  uci-essar)*,  iu  uniting  the  edges  uf  the  woiintl,  lo  put's  the  sutures  through  the  cat 
edges,  almost  as  deep  us  its  mnniua  surface;  by  these  metins.  nut  only  are  the  cat  surfaces  more 
iiralty  adapted  lo  each  oIIht,  Imt  the  poKsihility  of  hcmorrlnijre  is  pn-venled  by  iiirlinlinK  in  the 
Kuture  tho  divided  artery.  If  Ilie  suture  is,  on  the  contrary,  passw!  throiifrb  merely  Ihe  cnlant^ 
ous  portion  of  the  witnnd.  hemorrhage  occurs  into  the  cavity  of  the  mouib.  Tbe  student  should, 
lastly,  obKiTve  the  rehilion  of  (be  ungular  artery  to  the  lachrymal  sac.  and  it  will  bv  seen  llial.  u 
the  vessel  pusses  up  along  Ibe  inner  marfrin  of  tbe  orbit,  it  ascends  on  its  nasal  side.  In  operat- 
ing for  fistula  laerymalis,  the  sac  shoald  alwaya  be  opcncil  on  jla  outer  side,  in  order  tbut  this 
vessel  may  bt  avoided. 

The  Occipital  Artert  arwes  from  the  posterior  part  of  the  external  carotid, 
opposite  the- la*;i:i!,  near  the  lower  margin  of  the  I>iga.*itric  miipelc.  At  its  origin, 
it  IS  covered  by  the  posterior  belly  of  the  Dignstric  nnd  Stylo-hyuid  museles,  and 
part  of  the  parotid  gland,  the  hypoglossal  nerve  winding  around  it  from  behind 
forwards ;  higher  up,  it  pa-sscs  across  the  internal  ojirotid  artery, the  internal  jugular 
vein,  and  the  pneumoga^tric  and  spinal  accessory  nerves;  it  then  ascends  to  the 
interval  between  the  transverse  proces.s  of  the  atlas  nnd  the  mastoid  proctesw  of  the 
temporal  bouc.pOjiseshorizouLally  back  wurd.-^groovingthti  surface  of  the  latter  bon^ 
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being  covered  by  the  Stcrno-mnstoiil,  Splenius,  T)iga-?tric,  and  Tracbelo- mastoid 
muscles,  resting  upon  tlie  Complexus,  Superior  oblique,  and  Rectus  posticus  mojor 
muscles ;  it  then  ajsceudd  vertically  upwai"ds,  piercing  the  cranial  attachment  of  the 
Trapezius,  and  passes  in  a  toriuoua  course  over  tlie  occiput,  as  high  as  the  vertex, 
where  it  divides  into  numerous  branches. 
The  branches  given  off  from  this  vessel  are  the 

Muscular.  Inferior  meningeal. 

Auricular.  Arteria  prince[K  cervicia. 

The    mn9cular  branches  supply  the   IHgastric,   Stylo-hyoid,   Stemo*mastoid( 
Splenius,  and  Trachelo-mastoia  muscles.     The  branch  distributed  to  the  Storno- 
mastoid  is  of  large  size. 
•  The  auricular  branch  supplies  the  back  part  of  the  concha. 

The  Tneninifeal  branch  ascends  with  the  internal  jugular  vein,  and  enters  the 
skull  through  the  foramen  lacerum  posterins,  to  supply  the  dura  mater  in  the 
posterior  fossa. 

Tho  arieria  princeps  ctrvicis  (fig,  212)  is  a  largo  branch  which  descends  along 
the  back  part  of  tho  neck,  and  di\'ide3  into  a  superficial  and  deep  branch.  The 
former  runs  beneath  the  Splenius,  giving  oflf  branchi^s  which  perforate  that  muscle 
to  supply  the  Trnpt'/dus,  anastomosing  with  tho  auficrficial  cervical  arterv;  the 
latter  passes  beneath  the  Complexus.  between  it  and  the  Semi-^ipinalis  colli,  and 
anastomoses  with  the  vertebral,  and  deep  cervical  branch  of  the  superior  intercostal. 
The  anastomosis  between  these  vessels  serves  mainly  to  establish  the  eollntcral 
circulation  atler  ligature  of  the  carotid  or  subclavian  artery. 

The  cranial  branches  of  the  occipital  artery  are  distributed  upon  the  occiput; 
they  are  very  tortuous,  and  lie  between  the  integument  ancl  ( )cci[)ito-frontidis, 
anastomosing  with  the  artery  of  the  opposite  side,  the  jMjsterior  auricular,  and 
temporal  arteries,  They  supply  tho  back  part  of  tho  ()ccipito-frontali3  muscle,  the 
integument,  pericranium,  and  one  or  two  branches  occasionally  pass  through  the 
parietal  or  mastoid  foramina,  to  supply  tlic  dura  mater. 

The  PosTBRiOR  AUBicrLAR  Artery  (fig.  209)  is  a  small  vessel,  which  arises 
fnim  the  external  carotid,  above  the  Digastric  and  Stylo-hyoid  mu-sclos,  opposite 
the  apex  of  tho  styloid  process.  It  a-^cends.  under  cover  of  the  parotid  gland,  to 
the  groove  between  the  cartilage  of  the  ear  and  the  mastoid  process,  immeiUatelv 
above  wbich  it  divides  into  two  branches,  an  anterior,  which  passes  forwards  to 
anastomose  with  the  jwsterior  division  of  the  temporal;  and  a  posterior,  which 
cxjmmunicates  with  the  occipital.  Just  before  arriving  at  tho  mastftid  pnjcesa^ 
this  artery  is  crossed  by  the  portio  dura,  and  has  beneath  it  tho  spinal  accessory 
nerve. 

Besides  several  small  branches  to  the  I)iga.stric,  Stylo-hyoid,  and  Stemo-mas- 
toid  muscles,  and  to  the  parotid  gland,  this  vessel  gives*  off  two  branches,  the 

Stylo- mastoid.  Auricular. 

The  sttjh-maMaid  branch  enters  the  stylo-mastoid  foramen,  and  supplies  the 
tympanum,  mastoid  cells,  and  semicircular  canals.  In  the  young  subject,  a 
branch  from  this  vessel  forms,  with  the  tympanic  branch  from  the  internal  maxil- 
lary, a  vascular  circle,  which  surrounds  the  auditory  meatus,  and  from  which 
delicate  vessels  ramify  on  the  membrana  tympani. 

Tho  auricular  hramh  is  distributed  to  the  back  part  of  the  cartilage  of  the  ear, 
upon  which  it  minutely  ramifies,  some  branches  curving  round  its  margin,  others 
jwrforating  the  fibro-e^\rti]iVge.  to  supply  its  anterior  eurface. 

Tlio  AscExniNO  PnAUYNnKAL*  Aktkkv  (tig.  212).  the  smallest  branch  of  the 
external  carotid,  is  a  long  slender  vessel,  deeply  seated  in  the  neck,  beneath  the 
other  branches  of  the  external  carotid  and  Stylophnryngeus  muscle.  It  arises 
from  the  back  part  of  the  external  carotid,  near  the  commencement  of  that  vessel, 
and  passes  up  to  the  under  surface  of  tho  base  of  the  skull,  ascending  the  neck 
belwet'u  the  internal  carotid  and  the  bide  of  the  pharyux,  aud  lying  un  the 
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Sectus  capitis  anticus  major.  Its  brancbee  maybe  subdivided  into  three  sets: 
1.  Those  directed  outwanU  to  supply  inuscleii  and  nervea.  2.  Those  directed 
iuwards  to  llic  pharynx.     JJ.  Meningeal  branohos. 

The  eMernal  hmnrJu's  are  numerous  small  vcs.'iels,  which  supply  the  Recti  antici 
mnstles,  the  rtympiithetic,  hypoglossal  and  piieumogastric  ucrvcd,  and  the  lymphatic 
glands  of  the  neck,  anastomosing  with  the  a^scenditig  cervical  artery. 

The  phary^ngeal  branches  are  three  or  lour  in  number.  Two  of  these  descend 
to  supply  the  middle  and  inferior  Constrictors  and  the  Stylo-pharvngeufi,  ramifying 
in  their  substance  and  in  the  mucous  membrane  lining  them,  ^he  largest  of  the 
pharyngeal  branches  passes  inwards,  running  U|>on  the  Superior  con.strictor.  and 
sends  ramitieatioua  to  the  soil  palate,  Eustachian  lube,  and  tonsil,  which  take  the 
place  of  the  ascending  palatine  branch  of  the  facial  artery^  when  that  vessel  is  of 
small  size.  * 

The  iiufniuffeiil  brandies  consist  of  several  small  vessels,  which  pass  through 
foramina  in  the  base  of  the  skull,  to  supply  the  dura  mater.  One,  the  posterior 
meningeiil,  enters  tlie  crnnium  through  the  fornnien  lacerum  posterius  with  the 
internal  jugular  vein.  A  second  passes  through  the  foramen  lacerum  basis  cranii ; 
and  occasionally  a  third  through  the  anterior  condyloid  foramen.  They  are  all 
distributed  to  the  dura  mater. 

The  TEuroRAL  Aktery  (fig.  209).  the  smaller  of  the  two  terminal  branches 
of  the  external  carotid,  apjwars,  from  its  direction,  to  I>e  the  continuation  uf  tliat 
vessel.  It  commences  in  the  substance  of  the  parotid  gland,  in  the  interspace 
between  the  neck  of  the  condyle  of  the  lower  jaw  and  the  external  meatus;  cross- 
ing over  the  root  of  the  zygoma,  immediately  beneath  the  integument,  it  divides 
about  two  inches  above  the  zygomatic  arch  into  two  branches,  an  anterior  and  a 
posterior. 

The  anterior  teinptyral  inclines  forwards  over  the  forehead,  supplying  the 
muscles,  integument,  and  pericranium  in  this  region,  and  anastonioses  with  the 
supra-orbital  and  frontal  arteries,  itd  branches  being  directed  from  before  bauk- 
w.nrcls. 

The  })08tftr\or  temporal,  larger  than  the  anterior,  curves  upwards  and  back- 
wards along  the  side  of  llio  head,  lying  above  the  temporal  fascia,  and  inosculates 
with  its  fellow  of  the  opposite  side,  and  with  the  posterior  auricular  and  occipital 
arteries. 

The  temporal  artery,  as  it  crosses  the  zygoma,  ia  covered  by  the  Attrahena 
aurem  muscle,  and  by  a  dense  fascia  given  ot!'  from  the  parotid  gland :  it  is  also 
usually  crossed  by  one  or  two  veins,  and  aceompanied  by  branches  of  the  facial 
and  tcmporo-auricular  nerves.  Besides  some  twigs  to  the  parotid  gland,  the 
articulation  of  the  jaw,  and  the  Masseter  muscle,  its  branches  are  the 

Transverse  facial.  Middle  temporal. 

Anterior  auricular. 

The  tra-nmTrse  facial  is  given  off  from  the  temporal  before  that  vessel  quits  the 
parotid  gluud ;  running  forwards  through  its  svibstioice,  it  pusses  trunsversely 
across  the  face,  between  Stenon's  duct  and  the  lower  borfler  of  llie  zygoma,  and 
divides  on  the  side  of  the  face  into  numerous  brunches,  which  supply  the  ]>arotid 
gland,  the  Masscter  muscle,  and  the  integument,  anastomosing  with  the  facial 
and  infra-orbital  arteries.  Tliis  vessel  rests  on  the  Masseter,  and  is  accompanied 
by  one  or  two  branches  of  the  facial  nerve. 

Tlic  ym'diUe  trmjufml  artery  arises  immediately  above  the  zygomatic  arch,  and, 
perforating  the  temporal  fascia,  supplies  the  Tomfxjnil  muscle,  anastomosing  with 
the  deep  tcmpond  branches  uf  the  internal  maxillary.  It  occasionally  gives  off 
an  orbital  branch,  which  runs  along  the  upper  border  of  the  zygoma,  between  the 
two  layers  of  the  temporal  fascia,  to  the  outer  angle  of  the  orbit;  it  supplies  the 
Orbicularis,  and  anastomoses  with  the  lachrymal  and  palpebral  branches  of  the 
ophthalmic  artery. 
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Tlie  ttnleriar  aixrxcujar  branches  are  diatribtitfid  to  tlie  anterior  portion  of  the 
pinua,  tbc  lobule,  and  part  of  the  external  meatus^  anastomosing  %vith  branches 
of  tbo  poeftorior  auriuuW. 

S»rijical  AncUovitf.  It  occasionallj  biippeos  llmt  the  eurgcoD  is  calletl  npon  to  perfona  tbe 
opcratiuii  of  artoriotoTny  upon  tlili*  voss<?l  in  tttscs  of  iDQamiu&tiim  of  llic  eye  or  brain.  Under 
these  clrcumntanccH.  the  anU'rior  branch  is  the  one  asnolly  selected.  If  the  student  will  coo- 
sider  the  rclalioos  of  the  trunk  of  this  vi>s!>t'l  as  it  croatto.i  tbe  Kygomutic  nrch,  with  the  etirronnd- 
I  ing  Btmctnres.  be  will  ubtierve  that  it  is  covered  by  a  thick  and  dcn-ti*  fascia,  rniK-xed  by  one  or 
two  veinii.  anil  uccompanitHl  by  braaeht-e  of  tbe  factal  and  tprnporo-anricalar  ncrvcK.  llkH.'diQ); 
should  not  bo  purfiirmod  in  this  nination,  as  much  difliculiy  may  arise  from  the  dcnso  foficia 
corering  thin  vessel  preventing  n  free  flow  of  blood,  and  ton!>idcrftble  pressure  is  requifiite  after- 
wards  to  repress  it.  Affain.  a  varicose  anenrt5m  may  be  formetl  by  the  accidental  opening  ofont* 
of  tbe  reias  covering  it;  or  severe  neurtilgic  piiin  may  ariau  from  the  operutiou  implicating  one  of 
the  ocrrous  filampnta  which  accoinpany  tho  arierj-. 

The  anterior  branch  is.  on  ihc  contrary,  snbcutaneons,  is  a  Urge  vewcl.  and  am  reudilr  com- 
pressed as  nny  other  portion  of  the  urtco" ;  it  should  conseqnently  always  be  selected  lor  th« 
operation. 

The  IxTERN'AL  Maxillary,  the  larger  of  tho  two  terminal  brandies  of  the 

.  external  carotid,  passps  inwards,  at  right  angles  from  that  veiled,  to  the  inner  side 

'  of  the  neck  of  the  condyle  of  the  lower  jaw,  to  supply  the  deep  structures  of  the 

face.     At  its  ori^n,  it  is  imbedded  in  the  sabstance  of  the  parotid  gland,  being 

on  a  level  with  the  lower  extremity  of  the  lobe  of  the  ear. 

In  the  first  part  of  its  course  (maxiUary  poTtion)L  the  artery  passes  horizon- 
tally forwards  and  inwards,  between  the  ramus  of  tho  jaw  and  the  internal  late- 
ral ligament.  The  artery  here  lies  parallel  with  the  a uriculo- temporal  nerve;  it 
crosses  the  inferior  dental  nerve,  and  lies  beneath  the  narrow  portion  of  the  Ex- 
terDal  pterygoid  muscle. 

In  the  second  part  of  its  course  (pterygoid  portion),  it  ascends  obliquely  for- 
wards and  upwards  upon  the  onter  surface  of  the  Kxternal  pterygoid  rnvLscle, 
being  covered  by  the  ramus  of  the  lower  jaw,  and  lower  part  of  the  Temporal 
muscle. 

In  the  third  part  of  its  course  (spheno-raaxillary  portion),  it  approaches  the 
superior  maxillary  bone,  and  enters  tbe  spbeno-maxillary  fossa,  in  l!ie  interval 
between  the  processes  of  origin  of  the  External  pterygoid,  where  it  lies  in  rela- 
tion with  Meckel's  gtiugUon,  and  gives  otf  its  terminal  branches. 

Peculiaritiet.  Occasionallr.  this  artery  panpes  betivccn  the  two  Tlerygoid  mnaclcs.  The  ves- 
sel in  this  case  passes  forwuri^s  to  the  interval  between  the  processes  of  origin  of  the  E.ttemal 
pierj'^roid,  in  or<i('r  to  reiich  ihe  maxiBary  bone,  .'^ometimt's  the  vessel  escapes  from  beneath  \h^ 
Kxternal  pterygoid  by  perforating  the  middle  of  thix  muscle. 

The  branches  of  this  vessel  may  be  divided  into  three  groups,  corresponding 
with  its  three  divisions. 


Small  meningeal. 
Inferior  dental. 


1.  Branches  from  the  Maxillary  Portion. 

Tympanic. 
lkildi.fle  meningeal. 

The  tympanic  brunch  passes  upwards  behind  the  articulation  of  the  lower  jaw, 
enters  the  tympanum  through  the  fiesura  Glaseri,  supplies  the  Laxator  tympani, 
and  ramifies  upon  the  niembrana  tympani,  anastomosing  with  the  stylo-mastoid 
Lftnd  Vidian  arteries. 

The  vtiU'lle  meningeal  is  the  largest  of  tlie  branches  which  supply  the  dura 
mater.  It  arises  from  the  internal  maxillary  Iwitween  the  internal  lateral  ligament 
and  tne  neck  of  the  jaw,  and  ascends  vertically  u]>wards  to  the  foramen  spinosum 
in  the  apiuous  process  of  the  sphenoid  bone.  On  entering  the  cranium,  it  divides 
into  two  braaches,  an  anterior  and  a  posterior.  Tlie  anterior  branch,  the  larger, 
crosses  the  great  ala  of  the  sphenoid,  and  reaches  the  proovc,  or  cannl,  in  the 
■nterior  inferior  angle  of  the  parietal  bone ;  it  then  divides  into  branches  which 
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spread  out  between  tho  dura  mater  and  internal  surface  of  the  cranium,  somo 
passing  upwaixUover  the  parietal  bone  us  far  as  the  vertex,  and  others  buekwurtla 
to  the  oecipital  bone.  Tlie  posterior  branch  crosses  the  iK[uainous  jKtrtion  of  the 
temporal,  and  on  the  inner  surface  of  the  parietal  bone  divides  into  branches  which 
supply  the  jK>sterior  part  of  the  dura  innter  and  cranium.  The  branches  of  thia 
vessel  are  clistributcd  to  the  dura  mater,  but  chiefly  to  the  bonca;  they  anastomose 

Fig.  210, — TI10  Internal  MftxiUarjr  After/,  and  its  Brauobps. 
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with  the  arteries  of  the  opposite  side,  and  with  the  anterior  and  posterior  menin- 
t'cal. 

Tlie  middle  meningeal,  on  entering  the  cranium,  gives  off  the  following  colla- 
teral branches:  1.  Numerous  small  vessels  to  the  ganglion  of  the  fifth  nerve, 
and  to  the  dura  mater  in  this  situation.  2.  A  branch  to  ilie  facial  nerve,  which 
enters  the  hiatus  Fullopii,  supplies  the  facial  nerve,  and  anastomoses  with  the  stylo- 
mastoid branch  of  tlie  pristorior  auricular  artery.  3.  Orbital  branoheH,  which 
pass  through  the  spheni>ida!  fissure,  or  through  separate  eauals  in  the  gi'eat  wing 
i>f  the  sjdiounid.  to  anastomose  with  the  lachrymal  or  other  branches  of  the  oph- 
thalmic artery,  4.  Teninoral  branches,  which  pass  tbrougli  foramina  in  the  great 
wing  of  the  sphenoid,  and  anastomose  in  the  temporal  fossa  with  the  deep  temporal 
arteries. 

The  srnaU  mtrtinrf^'al  is  sometimes  derived  from  the  jireceding.  It  enters  the 
skull  through  the  Ibramcn  ovale,  and  supplies  the  Casscriau  ganglion  and  dura 
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'  mnter.     Before  entering  the  cranium,  it  gives  off  a  brauch  to  the  nasal  fossa  and 
sofi  palule. 

The  m/Vnor  denlul  descends  with  the  dental  nerve,  to  the  foramen  on  the  inner 
side  of  the  rumna  of  the  jaw.  It  runs  along  the  dental  canal  in  the  substance  of 
the  bone,  accompanied  by  the  nerve,  and  opposite  the  bicuspid  tooth  divides  into 
two  branches,  incisor  and  mental;  the  former  is  continued  forwards  beneath  the 
incisor  teeth  as  far  as  the  symphysis,  where  it  anastomoses  with  the  artery  of  the 
Opposite  side ;  the  menial  branch  escapes  with  the  ncrvo  at  the  mental  tbramen, 
supplies  the  structures  composing  the  chin,  and  anastomoses  with  the  submental, 
interior  labial,  and  inferior  coronary  arteries.  As  the  dental  artery  enters  the 
foramen,  it  gives  off  a  mylo-hyoid  branch,  which  runs  in  the  mylo-hyoid  groove, 
and  ramifies  on  the  under  surface  of  the  Mylo-hyoid  muscle.  The  dental  and 
tueisor  arteries,  during  their  course  through  the  substance  of  the  bone,  give  off 
a  few  twigs  which  are  lost  in  the  diploe,  and  a  aeries  of  branches  which  corre- 
spond in  number  to  the  roots  of  the  teeth ;  these  enter  the  minute  apertures  at 
tne  extremities  of  the  fangs,  aud  ascend  to  supply  the  pulp  of  the  teeth. 


2.  Branches  of  the  Second  or  Pterygoid  Portion. 


Deep  temporal. 
Pterygoid. 


Masseteric. 
Buccal. 


These  branches  are  distributed,  as  their  names  imply,  to  the  muscles  in  the 
maxillary  region. 

■  The  <£eep  tcinjMral  branches,  two  in  number,  anterior  and  posterior,  each  occupy 
that  part  of  the  temporal  fossa  indicated  by  its  name.  As»;ending  between  tne 
Temporal  muscle  and  pericranium,  they  supply  that  muscle,  and  anastomose  with 
the  other  temporal  arteries ;  the  anterior  branch  communicating  with  the  lach- 
rymal tlirough  small  branches  which  perforate  the  malar  bone. 

The  pterygoid  hrartches,  irregular  in  their  number  aud  origin,  supply  the  Ptery- 
goid miucles. 

The  massdenc  is  a  small  branch  which  passes  outwards  above  the  sigmoid 
notch  of  the  lower  jaw,  to  the  deep  surface  of  the  Masseler.  It  supplies  that 
muscle,  and  anastomoses  with  the  masseteric  branches  of  the  facial  and  transverse 
facial  arteries. 

The  buccal  is  a  small  branch  which  runs  obliquely  forwards  between  the  Internal 
pterygoid  and  the  ramus  of  the  jaw,  to  the  outer  surface  of  the  Buccinator,  to 
which  it  is  distributed,  anastomosing  with  branches  of  the  facial  artery. 

3.  Branches  of  the  Third  or  Spheno-maxillary  Portion, 

Alveolar.  Vidian. 

Infra-orbital.  Ptcry  go-palatine. 

Posterior  or  Descending  palatine.  Nasal  or  Sphc no-palatine. 

The  alvti)lar  is  given  off  from  the  internal  maxillarj'  by  a  common  branch  with 
the  infni-urbital,  and  just  as  the  trunk  of  the  vessel  as  passing  into  the  spheno- 
maxillary fossa.  Descending  upon  the  tuberosity  of  the  superior  maxillary  bone, 
it  divides  into  numerous  branches;  one,  the  superior  dental,  larger  than  the  rest, 
supplies  the  molar  and  biscuspid  teeth,  its  branches  entering  the  foramina  in 
the  alveolar  proeess;  some  branches  pierce  the  boue  to  supply  the  lining  of  the 
autrum,  and  others  arc  continued  forwards  on  tlie  alveolar  process  to  sujjply  the 
gums. 

The  in/ra-orhUal  appears,  from  ita  direction,  to  be  the  continuation  of  the  trunk 
of  the  internal  maxillary.  It  arises  from  that  vessel  by  a  common  trunk  with 
the  preceding  branch,  and  runs  along  the  infra-orbital  canal  with  the  superior 
maxillary  nerve,  emerging  upon  the  face  at  the  infra-orbital  foramen,  beneath  the 
Levator  labli  superioris.  whilst  contained  in  the  c:ma],  it  gives  off  branches 
which  ascend  into  the  orbit,  and  supply  the  Inferior  rectus,  and  Inferior  oblique 
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muscles,  andtKo  lachrymal  gland.  Otlier  branches  descend  through  canals  iii  th« 
bone,  to  supply  tlie  mucous  membrauc  of  tlieimtrum,  and  the  front  teeth  of  the 
upper  jaw.  On  the  face,  it  supplies  the  lachrymal  sac.  and  inner  angle  of  the 
orbit,  anastomosing  with  the  facial  artery  and  nasal  branch  of  tbe  ophthalmic; 
and  other  branches  descend  beneath  the  elevator  of  the  upper  lip,  and  anastomose 
with  the  transverse  fiicial  and  bucfal  bnnichtv?. 

The  four  remaining  branches  arise  from  that  portion  of  the  internal  maxillary 
which  is  contained  in  the  apheno-maxillary  fossa. 

The  lUscetitjUtiff  j>a-hdi7ie  passes  down  nKmgthe  posterior  palatine  canal  with  the 
posterior  palatine  branches  of  Meckel's  ganglion,  and,  emerging  from  the  posterior 
palatine  foramen,  runs  forwards  in  a  groove  on  the  inner  side  of  the  alveolar 
border  of  the  hard  palate,  to  be  distributed  to  the  gums,  the  mucous  membrane 
of  the  hard  palate,  and  palatine  glands.  Whilst  it  is  contained  in  the  palatine 
canal,  it  gives  off  branches,  which  descend  in  the  accessory  palatine  canals  to 
supply  the  soft  palate,  anastomosing  with  the  ascentiing  palatine  artery;  and  ante- 
riorly' it  terminates  in  a  small  vessel,  which  ascends  in  tne  anterior  palatine  canolf 
and  anastomoses  with  the  artery  of  the  septum,  a  branch  of  the  spheno-palatine. 

The  Vidian  branc/i  passes  backwards  along  the  Vi<iian  canal  with  the  Vidian 
nerve.  It  is  distributed  to  the  upper  part  of  the  pharymc  and  Eustachian  tube, 
sending  a  small  branch  into  the  tympanum. 

The  pteryffo-palatim  is  also  a  very  small  branch,  which  passes  backwards 
through  the  pterygo-palatine  canal  with  the  jdiaryngeal  nerve,  and  is  distributed 
to  the  upper  part  of  the  ]>harynx  and  Eustachian  tube. 

The  mtmal  or  spheno-palatine  passes  through  the  spheno-palatine  foramen  into 
the  cavity  of  the  nose,  at  the  back  part  of  the  superior  meiitus,  and  divides  into 
two  branches ;  one  internal,  the  artery  of  the  eeptum.  passes  obliquely  downwartls 
and  forwards  along  the  septum  nasi,  supplies  the  mucous  membrane,  and  amu;to* 
moses  in  front  with  the  ascending  branch  of  the  descending  palatine.  The 
external  branches,  two  or  three  in  number,  supply  the  mucous  membrane  cover- 
ing the  lateral  wall  of  the  nares,  the  antrum,  and  the  ethmoid  and  sphenoid  cells. 


Surgical  Anatomy  of  the  Tbiakgles  of  the  Neck. 

Tlie  student  having  considered  the  rehiiive  anatomy  of  the  large  arteries  of  the 
nock  and  their  branches,  and  the  relations  tliey  bea^  to  the  veins  and  nerves, 
should  now  examine  these  structurps  collectively,  as  they  present  themselves  in 
certain  regions  of  the  neck,  in  each  of  which  important  oixiratious  are  being  con- 
stantly performed. 

For  this  purposti,  the  Stemo-mastoid,  or  any  other  muscles  that  have  l>ecn 
divided  in  the  di&iection  of  these  vesriels,  should  be  replaced  in  their  normal  ])osi- 
tion ;  the  head  should  be  supported  by  placing  a  block  at  the  back  of  the  neck, 
and  the  foce  turned  to  the  side  opposite  to  that  which  is  being  examineti 

The  sitte  of  the  neck  presents  a  somewhat  fiuadrilateral  outline,  limite<l,  above 
by  the  lower  border  of  the  body  of  tlie  jaw,  and  an  imaginary  line  extending 
from  the  angle  of  the  jaw  to  the  mastoid  process;  below,  by  the  prominent  upjKT 
border  of  the  clavicle;  in  front,  by  the  median  line  of  the  neck;  behind,  by  the 
anterior  margin  of  the  Trapezius  muscle.  This  space  is  subdivided  into  two  lai^e 
triangles  by  the  Stern o- mastoid  muscle,  which  passes  obliquely  across  the  nec-k, 
from  the  Btcmum  and  clavicle,  bolow,  to  the  mastoid  process,  above.  The  trian- 
^lar  space  in  front  of  this  muscle  is  called  the  atUerior  triarufle;  and  that  behind 
It,  the  posterior  triangle. 

AXTERTOB  TRIANOULAR  SpaCB. 

The  anterior  triangle  is  limited,  in  front,  by  a  line  extending  from  the  chin  to 
the  sternum;  behind,  by  the  anterior  margin  of  the  Stemo-mastoid ;  its  base, 
lUrected  upwards  is  formed  by  the  lower  border  of  the  body  of  the  jaw,  and  a  lino 


OP  THE  TRIANGLES  OF  THE  XECK. 


3SS 


[extending  from  the  angle  of  the  jaw  to  the  mastoid  process;  it3  apex  is  forjiied 
below  by  the  alernuiu.  ThiM  spnce  is  covtriMl  Itv  tlie  iiileguineul,  8U[rerlu-iiil 
&soia,  Platysmn,  deep  faacia,  crossed  by  branches  ot  the  facial  and  smwrficial  m-r- 
vieal  nurved,  and  subdivided  into  three  Rnialler  triangles  bv  the  DigHjttric  muside, 
above,  and  the  anterior  belly  of  the  Orao-hyoid,  below.  These  are  named,  from 
.  below  upwards,  the  inferior  carotid  triangle,  the  superior  carotid  triangle,  and  the 
■enbrnaxillary  triangle. 

The  Tnffriar  QiroUd  Triangle  is  limited,  in  front,  by  tbe  median  line  of  the 
neck ;  behind,  by  the  anterior  margin  of  the  Stemo-miistoid ;  above,  by  the  anterior 
b.tlly  of  the  Omo-hyoid ;  and  it  is  covered  by  the  integument,  superficial  ia^cia, 
Platyrfma,  and  deep  lascia;  raraityiug  between  which  is  seen  the  descending 
branch  of  the  superficial  cervii]^!  nerve.  Beneath  these  superficial  structures  are 
the  Stemo-hyoid  and  Sterno-thyroid  muscOcs,  which,  together  with  the  anterior 
margin  of  the  Storno-mustoid,  couceal  the  lower  part  of  the  common  carotid  artery. 
This  vessel  i.s  inclosed  within  its  sheath,  together  with  the  internal  jugular  vein, 
and  pneumogastric  nerve;  the  vein  lying  on  the  outer  side  of  the  artery  on  the 
right  .side  of  the  neck,  but  overlappiug  it,  or  pas&ing  directly  across  it  on  the  left 
Hide;  the  nerve  lyiug  between  the  artery  and  veiii,  on  a  plane  posterior  to  both. 
In  front  of  the  .sheath  arc  a  few  filaments  descending  from  the  Icxjp  of  communi- 
cation between  the  descendens  and  cummunicans  noni;  behind  the  sheath  are  seen 
the  inferior  thyroid  artery,  the  recurrent  laryngeal  and  sympnthctic  nerves;  and 
on  its  inner  side,  the  trachea,  the  thyroid  gland,  much  more  prominent  in  the 
female  than  in  the  male,  and  the  lower  part  of  the  larynx.  In  the  upper  part  of 
this  apace,  the  common  carotid  artery  may  be  tied  below  the  Omo-hyoiil  muscle. 
The  Saperhr  Carotid  Triaufjle  is  bounded,  behind,  by  the  Slerno- mastoid ; 
below,  by  the  anterior  belly  of  the  Omo-hyoid ;  and  above,  by  the  posterior  belly 
of  the  Digastric  muscle.  Its  floor  is  formed  by  parts  of  the  Thyro-hj'oid,  Ilyo- 
glossus,  and  the  inferior  anil  middle  Constrictor  muscles  of  the  pharynx ;  and  it  is 
oovered  by  the  integument,  superficial  fascia,  Platysina,  and  aeep  fascia;  rami- 
fying between  which  arc  branches  of  the  fae/ial  and  nufwrficial  cervical  nt:rves. 
This  space  contains  the  uppur  part  of  the  common  carotid  artery,  which  bil'iircates 
opposite  the  upper  border  of  the  thyroid  cirtilnge  into  the  external  and  internal 
carotid.  These  vessels  are  comxjalcd  from  view  by  the  anterior  margin  of  the 
Stor no- mastoid  muscle,  which  overlaps  them.  The  external  and  internal  carotids 
lie  side  by  side,  the  external  being  the  most  anterior  of  the  two.  The  following 
branches  of  llie  external  carotid  are  also  met  with  in  this  space:  the  superior 
thyroid,  which  nms  forwards  and  downwards:  the  Ungual,  which  passes  din^etly 
forwanls;  the  facial,  forwards  and  upwards;  the  occipital  is  directed  backwards; 
and  the  asccudiag  pharyngeal  runs  directly  upwards  on  the  inner  side  of  the  in- 
ternal carotid.  The  veins  met  with  are: — the  internal  jugular,  which  lies  on  the 
outer  side  of  the  common  and  internal  carotid  vessels;  and  veins  corresponding  lo 
the  above-mentioned  branches  of  the  external  carotid,  viz.,  the  superior  thyroid, 
the  Ungual,  facial,  ascending  T>liaryngeal,  and  sometimes  the  occipital;  all  of  which 
accomjwuy  their  oorrespondiug  arteries,  and  terminate  in  the  internal  jugular. 
In  front  of  the  she^ith  of  the  common  carotid  is  the  dcsccndcns  noni,  the  hypo- 
glossal, from  which  it  is  derived,  crossing  both  carotids  above,  curving  round  the 
occipital  artery  at  its  origin.  Within  the  sheath,  between  the  artery  and  vein, 
and  behind  both,  is  the  pneumogastric  nerve;  behind  the  sheath,  the  sympathetic. 
On  the  outer  side  of  the  vcs.sels,  the  spinal  accessory  nerve  runs  ibr  a  short  distance 
before  it  pierces  the  Sterno- mastoid  muscle;  and  on  the  inner  side  of  the  internal 
carotid,  just  below  the  hyoid  Iwne,  may  l)c  seen  the  superior  laryngeal  nerve ;  and 
still  more  inferiorly,  the  external  laryngeal  nerve.  The  upper  part  of  the  larynx 
and  the  pharynx  are  also  found  in  the  front  part  of  this  space. 

The  Suhmaxilhrt/  Triangla  corresponds  to  that  part  of  the  neck  immediately 
cneath  the  body  of  the  jaw.  It  is  boundeti,  alwvc,  by  the  lower  border  of  the 
bo<ly  xtf  the  jaw,  the  parotid  gland,  and  mastoid  process ;  behind  by  the  posterior 
belly  of  the  Digastric  and  Stylo-hyoid  muscles:  in  front,  by  the  middle  line  of 
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the  neck.  The  floor  of  this  space  is  formed  hy  the  anterior  belly  of  the  Digastric, 
the  Mylo-hvuiil,  and  Ilyoglosdua  mutioles,  and  it  is  covered  hy  the  iutegunienl, 
sujx^rticial  fascia.  Platysma,  and  deep  fiu-^ria;  nunilyiiig  betwoeu  wliich  are  bninuhea 
of  tlio  facial  and  ascending  filanienta  of  tlie  superlitiial  c<*rvical  nerve.  This  space 
contuios.  in.  front,  the  suhmaxiUary  gland,  imbedded  in  the  surface  of 'vvhich  is  the 
facial  artery  and  vein,  and  its  glandular  branches;  beneath  this  (ilaud,  on  the  sur- 
face of  the  Mylo-hyoid  muscle,  are  the  submental  artery,  and  the  niylo-hyoid  artery 
and  nerve.  Tlie  back  ])ait  of  this  space  is  separated  from  the  front  part  by  the 
stylo-niaxilhiry  Ugameut;  it  contains  the  external  carotid  artery,  aaccniiing  deeply 
in  the  substance  of  the  parotid  gland;  this  vcusel  here  lies  in  front  of,  and  super- 
ficial to,  the  internal  carotid,  Iwing  crossed  by  the  facial  nerve,  and  gives  off  in 
its  course  the  posterior  auricular,  temporal,  and  internal  maxillary  branches ;  more 
deeply  are  the  internal  carotid,  the  internal  jugular  vein,  and  the  pneumogastrio 
nerve",  separated  I'runi  tlie  external  carotid  by  the  Stylo-glossus  and  Stylo-pharyu- 
geus  muscles,  and  the  glosso-pharyngeal  nerve. 

rOSTEBlOR  TRIaNOITLAB  SPACE. 

The  posterior  triangular  space  la  bounded,  in  front,  by  the  Sterno-maaloid 
muscle;  behind,  by  the  anterior  margin  of  the  Trap<;zius;  its  base  corresponds  to 
the  upper  border  of  the  clavicle,  its  apex  to  the  oeeijiuL  This  space  is  crossed, 
about  an  inch  above  the  clavicle,  by  the  posterior  belly  of  the  Omo-hyoid,  which 
divides  it  unequally  into  two  triangles,  au  upper  or  occipital,  and  a  lower  or 
subclavian. 

The  Occijnlal,  the  larger  of  the  two  posterior  triangles,  is  bounded,  in  front, 
by  the  Ster no- mastoid  ;  behind,  by  the  Trape/.ius;  below,  by  the  Onio-hyt>id.  Its 
floor  is  formeii  from  above  downwards  by  the  Splenius,  Levator  anguli  scapula?,  and 
the  middle  and  jwstcrior  Saileni  muscles.  It  is  covered  by  the  integument, 
the  Platysma  below,  the  superficial  and  deej)  Ciscia.',  and  crossed,  above,  by  the 
oscenditig  branches  of  the  cervical  plexus:  tlie  spinal  accessory  nerve  is  directed 
oblkpiely  across  the  space  frotu  the  Sterno-niasloid,  which  it  pierces,  to  the  under 
surface  of  the  Trapezius:  bolow,  it  is  crossed  by  the  descending  branches  of  the 
same  plexus,  and  the  transvcrsalis  colli  artery  and  vein.  A  chain  of  iymphalie 
glauds  is  also  found  running  along  the  |>ostertor  border  of  the  Sterno-mastuid, 
from  the  mastoid  process  to  the  root  of  tue  neck. 

The  tSuivlavian,  the  smaller  of  the  two  posterior  triangles,  is  bounded,  above, 
by  the  posterior  belly  of  the  Omohyoid ;  below,  by  the  clavicle ;  its  base,  directed 
forwnnls,  Iwing  formed  by  the  Sterno-mastoiij.  The  size  of  ih\s  space  varies 
according  to  thy  extent  oi'  attaclunent  of  the  clavicular  portion  of  the  Stemo- 
mastoid  and  Trapezius  muscles,  and  also  according  to  the  height  at  which  the 
Omo-hyoid  crossiw  the  neck  above  the  clavicle.  The  lieight  also  of  this  space  varies 
mueli.  accordiug  to  the  position  of  the  arm,  being  much  diminished  on  raising  the 
limb,  on  account  of  the  ascent  of  the  clavicle,  and  increased  on  drawing  the  arm 
downwards,  when  this  bone  is  couaetj^uently  depressed.  This  space  is  covered 
by  the  integument,  superficial  and  deep  fascin>;  and  crossed  by  the  descending 
branches  of  the  cervical  |>lcxus.  Just  alwvc  tlic  level  of  the  clavicle,  the  third 
portion  of  the  sulx:Livian  artery  curves  outwards  and  downwards  from  the  outer 
margin  of  the  Scalenus  anticus,  across  the  larst  rib,  to  the  axilla.  Sometimes, 
this  vessel  rises  as  high  ils  an  inch  and  a-half  above  the  clavicle,  or  to  any  point 
iuterintrtiiate  l>etween  this  and  iU  usual  level.  Occasionally,  it  passes  in  ironl  of 
the  Scalenus  anticus,  or  pierces  the  fibres  of  this  muscle.  The  subclavian  vein 
lies  beneath  the  clavicle,  and  is  usually  not  seen  in  this  space;  but  it  occasionally 
rises  as  high  up  as  the  artery,  and  has  even  been  seen  to  pass  with  that  vessel 
behind  the  Scalenus  anticus.  The  brachial  plexus  of  nerves  Vies  above  the  artery, 
and  in  i^lose  contact  with  it.  Passing  transversely  across  the  clavicular  margia 
of  the  8p.icc,  are  the  suprjvscapular  vessels;  and  traversing  its  upper  angle  in  the 
same  direction,  the  transverse  cervical  vessels.    The  external  jugular  vein  descends 
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After  ai;cending  in  it  for  a  short  distance,  it  passes  forwards  and  inwards  througb 
the  carotid  canal,  and^  ascending  a  little  by  tlie  side  of  tlie  sella  Turcica,  curves 
upwards  by  the  anterior  clinoid  process,  where  it  pierces  the  dura  raater,  and 
divides  into  its  terminal  branches. 

This  vessel  supplies  the  anterior  part  of  the  brain,  the  eye,  and  its  appendages. 
Its  si;se,  in  the  auult,  la  equal  to  that  of  the  external  carutid.  In  the  child,  it  is 
larger  than  that  vessel.  It  is  remarkable  for  the  number  of  curvatures  that  it 
presents  in  diflcrent  parts  of  its  course.  In  its  cervical  portion  it  occasionally  pre- 
sents one  or  two  flexures  near  the  biise  of  tho  skull,  whilst  through  the  rest  of  its 
extent  it  describes  a  double  curvature,  which  resembles  the  italic  letter  /  |>laccd 
liorizontally  ^.  These  curvatures  most  probably  diminish  the  velocity  of  tho 
current  of  blood,  by  increasing  the  extent  of  surface  over  which  it  moves,  and 
adding  to  the  amount  of  impediment  produced  from  friction.  In  considering  tho 
course  and  relations  of  this  vessel,  it  may  be  conveniently  di\'ided  into  four  por- 
tions, a  cervical,  petrous,  cavernous,  and  cerebral. 

Oni'ical  Portioji.  This  jwrtiun  of  the  interaal  carotid  at  its  commencement  is 
Tery  superficial,  being  contained  in  the  superior  carotid  triangle,  on  tho  same  level 
as,  but  behind,  the  external  carotid,  overlapped  by  the  Sterno-mastoid,  and  covered 
bv  the  Platysma,  deep  fascia,  and  integument;  it  then  passes  l>cneath  the  parotid 
gland,  being  crossed  by  the  hvpoplosaal  nerve,  the  Dipastric  and  Stylohyoid 
muscles,  and  the  external  carotid  and  occMpitul  arteries.  Higher  ujt.  it  is  separated 
from  the  external  carotid  by  the  Stylo-gloss  lis  and  Slylo-pharvngeus  muscles,  the 
glosso- pharyngeal  nerve,  and  pharyngeal  branch  of  the  vagus.  It  is  in  relation, 
bchiml,  with  the  Rectus  anticus  m^jor,  the  superior  cervical  ganglion  of  the 
syinpathetic,  and  superior  laryngeal  nerve;  cxtcrnalhj,  with  the  internal  jugular 
vein,  and  puouinogastric  nerve ;  iniemalhj,  with  tho  pharynx,  tonsil,  and  ascend- 
iug  jtharyngeal  artery. 

/\'lrcu3  Portifin.  When  the  internal  carotid  artery  enters  tho  canal  in  tho 
petrous  portion  of  the  temporal  bone,  it  first  ascends  a  short  distance,  theTi  curves 
forwards  and  inwards,  and  again  ascends  as  it  leaves  the  canal  to  cuter  the  cavity 
of  the  skull.  In  this  canal,  the  artery  lies  at  first  anterior  to  the  tynipanum, 
from  which  it  is  separated  by  a  thin  bony  lamella,  wliicli  is  cribriform  in  the 
young  subject,  and  ot^cn  absorbed  in  old  a^e.  It  is  separated  from  the  bony  wall 
of  the  carotid  canal  by  a  prolongation  of  dura  mater,  and  is  surrounded  by  fila- 
ments of  the  carotid  plexus. 

Cavemotia  Portion.  The  internal  carotid  artery,  in  this  part  of  its  course,  at  first 
ascends  to  tho  posterior  cUnoid  process,  then  jmsscs  forwards  by  the  side  of  the 
body  of  the  sphenoid  bono,  being  situated  on  the  inner  wall  of  the  cavernous 
sinus,  in  relalimi,  externally,  with  the  sixth  nerve,  and  covered  by  the  lining 
membrane  uf  tho  sinus.  The  third,  fourth,  and  o])htbabnic  nerves  are  placed  on 
tho  outer  wall  of  the  sinus,  being  separated  from  its  cavity  by  the  lining  membrane. 

Ctrebml  Portion,  On  the  inner  side  of  the  anterior  clinoid  process  the  internal 
carotid  curves  upwards,  perforates  the  dura  mater  bounding  the  sinus,  and  is 
received  into  a  sheath  of  tho  arachnoid.  This  portion  of  the  artery  is  on  the 
outer  side  of  the  optic  nerve ;  it  lies  at  the  inner  extremity  of  the  lissure  of 
Sylvius,  ha\*ing  the  third  nerve  externally. 

PeculiaritirK.  The  lenjrtli  of  the  inlernQl  carotid  varies  nerordlnp  tn  Ihc  length  of  iho  npok, 
an(1  rIko  nrrtinlinf;  tn  ihc  point  nf  liifnrriilinn  of  Ihe  common  rnri>tid,  It«  Mri^in  votactimca 
takes  place  from  ihc  arch  of  the  aorta ;  in  such  rare  inalunoes,  this  veticfl  van  pliufd  nciircr  the 
middle  line  of  the  neck  than  the  cxternul  {:urotid.  ae  far  nptrarda  as  the  lurynx,  wKi'u  the  latter 
veswl  crosaed  iho  inlcrtiul  carotid.  The  coureo  of  tho  vessel,  instead  of  beiojj  straij-hl,  nrny  he 
Tery  torliious.  A  few  inslancog  arc  rocordi-d  in  whicli  this  vessel  was  altogether  absent:  io  one 
of  these  the  common  carotid  ascended  the  neck,  and  pive  off  tho  osnnl  branches  of  the  extenuil 
carotid,  the  cronial  portion  of  the  vessel  being  replaced  by  two  bruachos  of  the  internal  maxil- 
larr,  which  entered  tiie  skull  through  the  foramen  rotUDdum  and  foramen  ovale,  and  joined  to  rurm 
a  3iU}rle  vessel. 

Sunjirrti  Artfil'^mi/.  The  cervical  part  of  the  internal  carotid  is  Hnmetitnes  wounded  by  a  Utah 
or  gunshot  wound  iu  the  neck,  or  even  occasionally  by  a  stab  from  within  the  mouth,  as  when 
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ft  person  rcceircs  a  Uinist  from  the  end  of  a  paruol,  or  falls  down  with  n  tobaccc^pipc  in  his 
month.  Id  ttnch  casvs  a  li^ture  ebonld  be  applied  to  the  commun  i-aroitd.  lu  rciaiuMi  with 
the  tonsil  should  be  especially  remembered,  as  mstacces  hare  occurred  in  which  the  artery  faaa 
'  been  wounded,  daring  the  operation  of  scarifying  the  lousil,  and  fatal  hemorrhage  has  super- 
Tened. 

The  branches  given  off  from  the  internal  carotid  are: — 


/>0TO  die  Petrous  Portion 
From  the  Ckkvemoita  Portion 


From  On  Cerebral  Portion 


Tympanic. 
f  Arteria  receptaculi. 
I  Anterior  meniageoL 
I  Ophthalmic. 
'  Anterior  cerebral. 

Middle  cerebraL 

Posterior  communicating. 

Anterior  choroid. 


The  ccr\ncal  portion  of  the  internal  carotid  gives  off  no  branches. 

The  tympanic  is  a  small  brunch  which  enters  the  cavity  of  the  tymjvanum, 
through  a  minute  foramen  in  the  ciirotid  canal,  and  anrwtomosc*  with  the  tympanic 
branch  of  the  internal  maxillary,  and  stylomastoid  arteries. 

The  arterite  receptaculi  are  numerous  small  vessels,  derived  from  the  internal 
carotid  in  the  cavernous  sinus;  they  supply  the  pituitary  body,  the  Caascriau  gan- 
glion, and  the  walls  of  the  cavernous  and  inferior  pctnjsal  sinuses.  One  of  these 
branches,  distnbut4.>d  to  the  dura  mater,  is  called  the  auUrrior  meningeal;  it  anas- 
tomoacs  with  the  middle  meningeal. 

The  OinniiALMic  Abtekv  arises  from  the  internal  carotid,  just  as  that  vessel 
is  emerging  from  the  cavernous  sinus,  on  the  inner  side  of  the  anterior  clinoid 

^g.  213.— The  Ophthalmic  Artery  and  its  Dmnohes,  th«  Roof  of  th«  OrUt  haring  be«a 
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prooeea,  and  enters  the  orbit  through  the  optic  foramen,  below,  and  oii  the  outer 
side  of,  the  optic  nerve.  It  then  crosses  above,  and  to  the  inner  side  of,  this 
nerve,  to  the  inner  wall  of  the  orbit,  antl  passing  horizontally  forwards,  beneath 
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tlie  lower  border  of  the  Superior  oblioue  muscle,  passes  to  the  inner  angle  of  tht 
eye,  where  it  diviflca  into  two  terminal  branches,  the  frontal  and  nasal. 

JSfanr/us.  The  hranchtys  of  tliis  vessel  may  he  divided  into  an  orbital  group, 
which  are  distrihultd  to  the  orbit  and  surrounding  parts;  and  an  ocular  group^ 
nrhioh  eupplj-  the  muscles  and  globe  of  the  ej'O- 


Orhilal  G-ronp, 

Lachrymal. 

Sujjra- orbital. 

Posterior  ethmoidal. 

Anterior  ethmoidal. 

Pal|>ebral, 

Frontal. 

Nasal. 


Ocular  Group, 
Musfiular. 
Anterior  ciliary. 
Short  ciliary. 
Long  ciliary. 
Arteria  centralis  rctin®. 


The  lachrymal  is  the  first,  and  one  of  the  l.nrgest  hrfinches,  derived  from  the 
ophthahnic,  arising  close  to  the  optic  foramen,  and  not  uufrcqucntly  from  that 
vessel  before  entering  the  orbit.  It  accompanies  the  lachrymal  nerve  along  the 
Tipper  border  of  the  External  rectus  muscle,  and  is  distributed  to  the  lachrymal 
gland.  Its  terminal  branches,  escaping  from  the  gland,  are  distributed  to  the 
up^>er  eyelid  and  conjunctiva,  nnastomosiug  with  the  paljwbral  arteries.  The 
lachrymal  artery  gives  off  one  or  two  malar  branches,  one  of  Avhich  passes 
through  a  foramen  in  the  malar  bone  to  reach  the  temporal  fo.<isa,  and  anastomoses 
■with  the  deep  temporal  arteries;  the  other  appears  on  the  cheek,  and  anasto- 
moses with  the  transverse  facial.  A  branch  is  al'*o  sent  backwards,  through  the 
eplicnoidal  fissure,  to  tlio  dura  mater,  which  anastomoses  with  a  branch  of  the 
middle  meningeal  artery. 

Pemliaritict.    The  Inrlirymu!  artery  is  sometimes  derived  from  odc  of  the  anterior  branches 

or  iht  miildlt}  meolageal  artfr>-. 

The  supnt'Orhilal  artery,  the  largest  branch  of  the  ophthalmic,  arise-s  from  that 
TCSBcl  above  the  optic  nerve.  Ascending  so  as  to  rise  above  all  the  muscles  of 
the  orbit,  it  passes  forwards,  with  the  frontal  nerve,  between  tlie  periosteum  and 
Levator  palpcbnc;  and,  passing  thi*ougb  the  supra-orbital  foramen,  divides  into  a 
su])orfioial  and  dot^p  branch,  which  supply  the  muscles  and  imcgument  of  the 
forclieud  and  ])erieranium,  anastomosing  with  the  temporal,  angular  branch  of  the 
facial,  and  the  artery  of  the  opposite  side.  This  ait*,'ry  in  the  orbit  supplies  the 
Sunerittr  rectus  and  the  Levator  palpebral,  sends  a  branch  inward.s,  across  the 
pulley  of  the  Superior  oblique  muscle,  to  supply  the  parts  at  the  inner  cauthus, 
and  at  the  .^upra-orbital  fonmien  frequently  transmits  a  brancli  to  the  diploc. 

The  tthmoklai  braitrJifs  are  two  in  niimlx'r,  posterior  and  anterior.  The 
former,  which  is  the  smaller.  pasi*cs  through  the  posterior  ethmoidal  foramen, 
supplies  the  posterior  ethmoidal  cells,  and,  entering  the  cranium,  givai  off  a 
meningeal  branch,  which  supplies  the  adjacent  <Uira  mater,  and  nasal  branches, 
which  descend  into  the  nose  through  ajwrlures  in  the  cribriform  plate,  anasto- 
mosing with  branches  of  the  spheno-palatine.  The  anterior  ethmoidal  artery 
accompanies  tlio  nasal  m-rve  through  the  anterior  ethmoidal  foramen,  supplies  the 
anterior  ethmoidal  cell?,  and  frontal  tinusei*,  and,  entering  the  cranium,  divides 
into  a  meningeal  branch,  which  supplies  the  adjacent  dura  mater,  and  a  nasal 
bi-anch  which  descends  into  the  uoac^  through  an  aperture  in  the  cribriform 
plate. 

The  palpebral  arteries,  two  in  numlier,  superior  and  inferior,  arise  from  the 
ophthalmic,  opposite  the  pulley  of  the  Superior  oblique  muscle ;  they  encircle  the 
eyelids  near  their  free  margin,  forming  a  .superior  and  an  inferior  arch,  which  lie 
between  the  Orbicularis  muscle  and  tarsal  cartilages;  the  superior  palpebral 
inosculating  at  tlie  outer  angle  of  the  orbit  with  the  orbital  brancn  of  the 
temporal  artery ;  the  inferior  palpebral  anastomosing  with  the  orbital  branch  of  the 
iafra-orbital  artery,  at  the  inner  side  of  the  lid.     From  this  anastomosh^  a  branch 
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divides  into  two,  one  of  which  aDBfitomoses  with  the  ang;ilar  artery;  the  other 
branch,  the  doraalis  nasi,  runs  along  the  dorsum  of  the  noite^  supplieii  its  entire 
surface,  and  anastomoses  with  Die  artery  of  the  opposite  Bide. 

The  ciliary  arteries  are  divisible  into  three  groups,  lh,e  short,  long,  and 
anterior. 

The  short  ciliary  arteries,  from  twelve  to  fifteen  in  number^  arise  from  tho 
op1itI}:t1inic,  or  some  of  ita  branches;  they  surround  the  optie  nerve  as  they  pass 
forwards  to  the  jwsterior  part  of  the  cyeliall,  pierce  the  selerotic  coat  aiouud  the 
entrunee  oi'  this  nerve,  and  snp]>ly  ihe  choroid  coat  ami  ciliary  processes. 

The  hiiy  ciliary  arteries,  two  in  number,  also  pierce  the  posterior  purt  of  the 
sclerotic,  and  run  forwards,  along  each  side  of  the  eyeball,  between  the  sclerotic 
and  choroid,  to  the  ciliary  ligament,  where  they  divide  into  two  branches;  these 
form  an  arterial  circle  around  the  circumference  of  the  iris,  from  which  numerous 
radiating  branches  pass  forwards,  in  its  substance,  to  its  free  margin,  where  they 
form  a  second  arterial  circle  aroimd  its  pupillary  margin. 

The  ani*;rior  ciliary  artcrits  are  derived  from  the  muscular  branches;  they 
pierce  the  sclerotic  a  short  distance  from  the  cornea,  and  terminate  in  the  great 
arterial  circle  of  the  iris. 

The  arieria  centralis  rctinw  is  one  of  the  smallest  branches  of  the  ophthalmic 
artery.  It  arises  near  the  optic  foramen,  pierces  the  optic  nerve  obliquely,  and 
run.*!  for\vai-ds.  in  the  centre  of  its  substance,  to  the  retina,  in  which  its  branches 
are  distributed  as  far  fonrards  as  the  ciliary  processes.  In  the  human  icctiis,  a 
small  vessel  passes  forwards,  through  the  vitreous  humor,  to  the  posterior  surface 
of  the  capsule  of  the  lens. 

The  muscular  hntnrhm,  two  in  number,  superior  and  inferior,  supply  the 
muscles  of  tho  eyeball.  The  superior,  tho  smaller,  often  wanting,  supplies  the 
Levator  palpebra),  Superior  rectus,  and  Superior  oblique.  The  inferior,  more 
constant  in  its  existeni^e,  pa-sses  forwards,  between  the  optic  nerve  and  Inferior 
rectus,  and  is  distributed  to  the  External  and  Inferior  i-ecti,  and  Inferior  oblique. 
Tliis  vessel  gives  off  most  of  the  anterior  ciliary  arteries. 

The  Cerebral  JSrancJus  of  the  internal  cjxrotid  are,  the  anterior  cerebral,  the 
middle  cerebral,  the  posterior  communicating,  and  the  anterior  choroid. 

The  anterior  ccnbrul  arises  from  the  internal  carotid,  at  the  inner  extremity  of 
the  fu^sure  of  Sylvius.  It  passes  forwards  in  the  great  longitudinal  fissure  between 
the  two  anterior  lobes  of  tlie  brain,  being  conntx;ted,  soon  after  its  origin,  with  the 
vessel  of  the  opposite  aide  by  a  short  anastomosing  trunk,  about  two  lines  in  len^h, 
the  anterior  commimicatiug.  The  two  anterior  cerebral  arteries,  lying  side  by  side, 
curve  round  the  anterior  border  of  the  corpus  eallosum,  and  run  along  its  upper 
surface  to  its  posterior  part,  where  they  terminate  by  anastomosing  with  the 
posterior  cerebral  arteries.  They  supply  the  olfactory  and  optic  nerves,  the  under 
surface  of  the  anterior  lobes,  tho  third  ventricle,  the  anterior  perforated  spac^ 
the  corpus  eallosum,  and  the  inner  surface  of  the  hemispheres. 

The  anterior  communicatinrj  artery  is  a  short  braucli.  about  two  lines  in  length, 
but  of  moderate  size,  connecting  together  the  two  anterior  cerebral  arteries  across 
the  longitudinal  fissure.  Sometimes  this  vessel  is  wanting,  the  two  arteries  joining 
together  to  tbrm  a  single  trunk,  whicli  afterwards  subdivides ;  or  the  vessel  may 
be  wholly  or  partially  subdivided  into  two;  frequently,  it  is  longer  and  smaller 
than  usual. 

The  miildk  cerebral  artery,  tho  largest  branch  of  the  intcnial  carotid,  passes 
obliquely  outwards  along  tho  fissure  of  Sylvius,  within  which  it  divides  into  three 
branches:  an  anterior,  which  supplies  the  pia  mater,  investing  the  surface  of  the 
*interior  lobe;  a  jwsterior,  which  supplies  the  middle  lobe;  and  a  median  branch, 
which  ftup]>lies  the  small  lobe  at  the  i)uter  extremity  of  the  Sylvian  fissure.  Near 
its  origin,  this  vessel  gives  oft'  numerous  small  branches,  which  enter  the  substantia 
perforata,  to  be  distriouted  to  the  corpus  striatum. 

The  posterior  communScating  artery  arises  from  the  back  part  of  the  internal 
carotid,  runs  directly  backwards,  and  anastomoses  with  the  posterior  cerebral,  a 
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Tjrancb  of  tlie  basilar.  This  artery  yaries  considerably  in  size,  being  Bometames 
'Bmail,  and  occasionally  so  large  that  the  posterior  cerebral  may  be  considered  as 

arisinj^  from  the  internal  carotid  rather  tnan  from  the  basilar.     It  is  frequently 

larger  on  one  side  than  ou  the  other. 

The  anterior  cluoroid  is  a  small  bnt  constant  branch  which  arises  from  the  back 

part  of  the  internal  carotid,  near  the  posterior  eoniraunicating  artery.     Passing 

backwards  and  outwards,  it  enters  the  descending  horn  of  the  lateral  ventricle, 
.beneath  tliu  edge  of  the  middle  lobe  of  the  brain.  It  is  distributed  to  the  hippo- 
[oampus  major,  corpus  Hmhriatum,  aud  choroid  plexus, 

ARTERIES  OF  THE  UPPER  EXTREMITY. 

The  artery  which  supplies  the  upper  extremity,  continues  as  a  single  trunk  from 

I  its  commencement,  as  far  as  the  ellxjw ;  but  diflereui  portions  of  it  have  received 

[dii&rent  names,  according  to  the  region  through  which  it  passes.     Thus,  that 

Ipart  of  the  vessel  which  extends  from  its  origin,  as  iar  as  the  outer  border  of 

ftoe  first  rib,  is  termed  the  subclavian ;  bevond  this  [KJiut  to  the  lower  border  of 

the  axilla,  it  is  termed  the  axillary;  and  from  the  lower  margin  of  the  axillary 

space  to  the  bend  of  the  elbow,  it  is  termed  the  brachial ;  here,  the  single  trunk 

terminates  by  dividing  into  two  branches,  the  radial  and  ulnar,  an  arrangement 

precisely  similar  to  what  occurs  in  the  lower  limb. 

Si;dclatian  Artebies. 

The  Subclavian  Artery  on  the  right  side  arises  from  the  arteria  innominata, 
opposite  the  right  sterno-clavicular  articulation  ;  on  the  left  side,  it  ari.ses  from  tiie 
arch  of  the  aorta.     It  follows,  therefore,  that  these  two  vessels  must,  in  the  first 

[part  of  their  course,  differ  iu  their  length,  their  dU-ection,  and  in  tbcir  relation 

I'With  neighboring  parts. 

In  order  to  facilitate  the  description  of  these  vessels,  more  especially  iu  a  sur- 
gical point  of  view,  each  subclavian  artery  has  been  divided  into  three  parts. 
The  tirst  portion,  on  the  right  side,  asoend.H  obliquely  outwards,  from  the  origin  of 
the  vessel  to  the  inner  border  of  the  Scalenus  anticus.    On  the  left  side,  it  ascends 

[perpendicularly  to  the  inner  boRler  of  that  muscle.  The  second  part  pa.sses  out- 
wards, behind  the  Scalenus  anticus;  aud  the  third  part  passes  from  the  onter 
margin  of  that  muscle,  beneath  the  clavicle,  to  the  lower  border  of  the  first  rib. 

I  whore  it  becomes  the  axillary  artery.   The  fir.st  portions  of  these  two  vesdels  difier 

^80  much  in  their  course,  and  iu  their  rtdatiou  with  neighboring  parts,  that  tlicy 
will  he  described  separately.  The  second  and  third  parts  arc  precisely  alike  on 
both  sides. 


First  Part  of  tite  Right  Subclavian  Artbrt  (figs.  205  and  207). 

It  arises  from  the  arteria  innominata.  opposite  the  right  storuo-claWcular  arti- 
culatiuu,  passes  uj)wards  and  outwards  across  the  root  of  the  neck,  and  terminates 
at  the  inner  margin  of  the  Scalenus  anticus  muscle.  In  this  part  of  its  course,  it 
ascends  a  little  above  the  clavicle,  the  extent  to  which  it  does  so  varying  in  diftcrent 
cases.  It  is  covered,  in  front,  by  the  integument,  superficial  fascia,  Platysma,  deep 
fascia,  the  cla^^cular  origin  of  the  Stemo-maatoid,  the  Sterno-hyoid  and  Stemo- 

I  thyroid  muscles,  and  another  layer  of  the  deep  fascia.  It  is  crossed  by  the 
internal  jugular  and  vertebral  veins,  and  by  the  pueumogastric.  the  cardiac 
branches  of  the  sympathetic,  aud  ]>hrenic  nerves.  Baieath,  the  artery  is  invested 
by  the  pleura,  and  behind,  it  is  separated  by  a  cellular  interval  from  the  Longus 
colli,  the  transverse  pRHiess  of  the  seventh  corvical  vertebra,  and  the  sympathetic; 
the  recurrent  laryngeal  nerve  winding  around  the  lower  and  back  part  of  this 
vessel.   Tlie  subclavian  vein  lies  below  the  subclavian  artery,  immediatcl)-  behind 

[the  clavicle. 
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diriilcs  into  two,  one  of  whioli  anastomoses  with  the  angular  artery;  the  (Aher 
branch,  the  dor&alis  nasi,  runs  along  the  dorsum  of  the  nose,  euppUes  its  entire 
Burfaco,  and  anastomoses  wiiii  the  artery  of  the  opposite  side. 

The  ciliary  arteries  are  divisible  into  three  groups,  the  short,  long,  and 
oiUtirior. 

The  short  eiUary  arteriet,  from  twelve  to  fifteen  in  number,  ariite  from  the 
ophthalmic,  or  some  of  itd  brauohe^s ;  they  surround  the  optic  nerve  an  they  pass 
forwards  to  the  posterior  part  of  the  eyeball,  pierce  the  sclerotic  coat  around  the 
entrance  of  this  nerve,  and  supjily  the  choroid  coat  and  ciliary  processes, 

Tlie  loH'j  ciliary  arteries,  two  in  number,  also  pierce  the  posterior  part  of  the 
sclerotic,  and  run  forwards,  along  each  side  of  the  eyeball,  between  the  sclerotic 
and  choroid,  to  the  ciliary  ligament,  where  they  divide  into  two  branches;  tliese 
form  an  arterial  circle  around  the  circumference  of  the  iris,  from  which  numeroUB 
radiating  branches  pass  forwards,  in  its  substance,  to  its  free  margin,  where  they 
form  a  second  arterial  circle  around  iu  papillary  margin. 

The  antttrior  ciliary  arttnis  arc  derived  from  the  muscular  branches  j  they 
pierce  the  sclerotic  a  short  distance  from  the  cornea,  and  terminate  in  the  great 
arterial  circle  of  the  iris. 

The  arleria  centralis  retime  is  one  of  the  smallest  branches  of  the  ophthalmic 
artery.  It  arises  near  the  optic  fonimen,  pierees  the  optic  nerve  obliquely,  and 
runs  fonvards,  in  the  centre  of  its  substance,  to  the  retina,  in  which  its  branches 
arie  distributed  as  far  forwards  as  the  ciliary  pmccsses.  In  the  human  foetus,  a 
small  vessel  passes  forwards,  through  the  vitreous  humor,  to  the  jjosteiior  suriaoe 
of  the  capsule  of  the  lens. 

The  m'uscular  hranf:hcs,  two  in  number,  superior  and  inferior,  supply  the 
muscles  of  the  eyeball.  The  superior,  the  smaller,  often  wanting,  supplies  the 
Levator  palpebrro.  Superior  reetu.s,  and  Superior  ohliquc.  The  inferior,  more 
constant  m  Us  existence,  passes  forward^  betweou  the  optic  nerve  and  Inferior 
rectus,  and  U  distributed  to  the  External  ami  Inferior  recti,  and  Inferior  oblique. 
Tliis  vessel  gives  oil'  most  of  the  anterior  cilhiry  arteries. 

Tlie  Cerebral  Brancfus  of  the  internal  carotid  are,  the  anterior  cerebral,  the 
middle  cerebral,  the  posterior  communicating,  and  the  anterior  choroid. 

The  anterior  cervhral  arises  from  the  internal  carotid,  at  the  inner  extremity  of 
the  fii^sure  of  Sylvius.  It  passes  forwards  in  the  great  Ionj;itudinal  fissure  between 
the  two  anterior  lobes  of  the  brain,  being  connected,  soon  after  its  origin,  with  the 
vessel  of  the  opposite  side  by  a  short  anustoihosiDg  trunk,  about  two  lines  in  length, 
the  anterior  communicating.  The  two  anterior  cerebral  arteries,  lying  side  by  side, 
curve  round  the  anterior  border  of  the  corpus  callosum,  and  run  along  its  up]>er 
surface  io  its  posterior  part,  where  they  terminate  by  anastomosing  with  the 
posterior  cerebral  arteries.  They  STipply  the  olfactory  and  optic  nerve.s,  the  under 
surface  of  the  anterior  lobes,  the  third  ventricle,  the  anterior  perforated  spao^ 
the  corpus  callosum,  and  the  inner  surface  of  the  heniispLcas. 

The  anterior  communicating  artery  is  a  short  branch,  about  two  lines  in  length, 
but  of  moderate  size,  connecting  together  the  two  anterior  cerebral  arteries  across 
the  longitudinal  iissuro.  Sometimes  this  vessel  is  wanting,  the  two  arteries  joining 
together  to  form  a  single  trunk,  which  afterwards  subdivides;  or  the  vessel  may 
be  wholly  or  partially  subdivided  into  two;  fivquenlly,  it  is  longer  and  smaller 
than  usual. 

T!ie  middle  cerebral  artery,  the  largest  branch  of  the  internal  carotid,  passes 
obliquely  outwards  along  the  fissure  of  Sylvius,  within  which  it  divides  into  ihroo 
branches:  an  anterior,  which  supplies  the  pia  mater,  investing  the  surface  of  the 
interior  lobe;  a  posterior,  which  supplies  the  middle  IoIk*;  and  a  median  brnnch, 
which  supplies  the  stnall  lobe  at  the  outer  extremity  of  the  Sylvian  fissure.  Near 
its  origin,  this  vessel  gives  off  numerous  small  branches,  which  enter  the  substantia 
perforata,  to  be  <li«lributcd  to  the  corpus  striatum. 

The  posterior  communif^ating  artenj  arises  from  the  back  ])art  of  the  interna! 
carotid,  runs  directly  backwards,  and  anastomoses  with  the  posterior  cerebral,  a 
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branch  of  the  basilar.  This  artery  varies  consideralily  In  size,  l>eing  sometimes 
small,  ami  occasionally  so  large  that  the  posterior  cerebral  may  be  considered  aa 
arlsiug  from  the  inltrrual  eiirotid  mther  thau  from  the  busilur.  It  is  frequently- 
larger  on  one  side  than  on  the  other. 

The  anterior  choroid  is  a  small  but  constant  branch  which  arises  from  the  back 

Crt  of  the  internal  carotid,  near  the  posterior  eommunicating  artery.  Passing 
ckwarda  and  outwards,  it  enters  the  descending  horn  of  the  lateral  ventricle, 
benenth  the  edge  of  the  middle  lobe  of  the  brain.  Tt  is  distributed  to  the  hippo- 
f'Uiupus  major,  corpus  £mbriatum,  aud  choroid  plexus. 


ARTERIES  OF  THE  UPPER  EXTREMITY. 

Tlie  artery  which  supplies  the  upper  extremity,  continues  as  a  .single  trunk  from 
its  commencement^  as  far  as  the  elbow ;  but  difiereut  portions  of  it  have  received 
ditVcrcnt  names,  according  to  the  region  through  which  it  passes.  Tlm.s  that 
part  of  the  vessel  which  extends  from  its  origin,  as  far  as  the  outer  border  of 
the  first  rib,  is  termed  the  subclavian ;  beyond  this  point  to  the  lower  border  of 
the  axilla,  it  is  termed  the  axillary ;  and  from  the  lower  margin  of  the  axillary- 
space  to  the  bend  of  the  elbow,  it  is  termed  the  brachial;  here,  the  single  trunk 
terminates  by  dividing  into  two  branches,  the  radial  and  uluar,  an  arrangement 
preci^y  similar  to  what  occurs  in  the  lower  limb. 

SuBCLAviA:>r  Aktkkiks. 

The  Subclavian  Artery  on  the  right  side  arises  from  the  arteria  innomiuata, 
opposite  the  right  aterno-clavicular  articulation ;  on  the  left  side,  it  arises  from  the 
arch  of  the  aorta.  It  follows,  therefore,  that  these  two  vessels  must,  in  the  first 
part  of  their  course,  differ  in  their  length,  their  direction,  and  in  their  relation 
with  neighboring  parts. 

In  onier  to  facilitate  the  description  of  these  vessels,  more  especially  in  a  sur- 
gical |x>int  of  view,  each  suliclavian  artery  hjis  been  divided  inUi  three  parta. 
The  first  jwrtion.  on  the  right  side,  ascen<ls  obliquely  outwai-ds,  from  the  origin  of 
the  vessel  to  the  inner  border  of  the  Scalenus  anticus.  On  the  left  side,  it  ascends 
perpendicularly  to  the  inner  border  of  that  muscle.  The  second  part  jiasses  out- 
wards, behind  the  Scalenus  anliuus;  aud  the  third  part  passes  from  the  outer 
margin  of  that  muscle,  Iiemmth  tlie  clavicle,  to  the  lower  border  of  the  first  rib. 
where  it  becomes  the  axillary  artery.  The  first  portions  of  those  two  vessels  differ 
80  much  in  their  cour.<ie,  and  in  their  relation  with  neighboring  parte,  that  they 
will  be  described  separately.  The  second  and  third  parts  are  precisely  ulike  ou 
both  sides. 

First  Paet  of  tite  Right  Subclavian  Artery  (figs.  205  and  207). 

It  arises  from  the  arteria  innominata,  opposite  the  right  sterno-clavicular  arti- 
culation, passes  upwards  anil  outwards  acru.ss  ilie  root  of  the  nock,  and  torminatea 
at  the  inner  margin  of  the  Scalenus  amicus  muscle.  In  this  part  of  its  course,  it 
ascends  a  little  above  the  clavicle,  the  extent  to  which  it  does  so  varying  in  different 
coses.  It  is  covered,  in  front,  by  the  integument,  superficial  fascia,  Platysma,  deep 
faitcia,  the  chivicular  origin  of  the  Stcrno-mastoid.  the  Stcrno-hyoid  and  Sterno- 
thyroid muscle."*,  and  another  layer  of  the  deep  fascia.  Tt  is  crossed  by  the 
internal  jugular  and  vertebral  veins,  and  by  the  pucumogastric.  the  cardiac 
branches  of  the  .sympathetic,  and  phrenic  nerves.  Jh-ne.ath,  the  artery  is  invested 
"by  the  pleura,  and  behind,  it  is  .separated  by  a  cellular  interval  from  the  Longus 

"colli,  the  transverse  process  of  the  seventh  cer\'ical  vertebra,  and  the  sympathetic; 
the  recurrent  laryngeal  nerve  winding  around  the  lower  and  back  part  of  this 

L-veasel.  The  aubclavian  vein  lies  below  the  subclavian  artery,  immediately  behind 
'  I  clavicle. 
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Plan  of  Relations  of  First  Portion  of  Right  Subclavian  Abtert. 

In  front. 
IntcgumcDt  itod  fiiipcrficial  fascia. 
Ploti.'sum  mid  <K'0|>  tiiscJA. 
Clavicular  origin  of  .StPrnD-mnstoid. 
l?teruo-hyt>id  and  Stprno-thyroid. 
lotcraul  jug'uUr  und  VLTtelirul  veioa. 
pDearoogOiitric,  cardiac,  ODd  phrenic  nerveH. 


Arlorj". 
.  FlrdfvrilLiii 


Plean. 


Behind, 
Recarrent  laryngwJ  norve. 
Sympathetic. 
IJoD;;ii3  colli. 
Transverse  process  of  eevoaih  corrical  vertebra. 

First  Part  of  tub  Left  Subclavian  Arterv  (fig.  205). 

It  arises  from  the  en<l  of  the  transverse  portion  of  the  arch  of  the  aortJi,  oppo- 
site the  second  dorsal  vertebra,  and  ascends  to  the  inner  margin  of  the  first  rib, 
behind  the  insertion  of  tiic  Scalonaa  anticus  muscle.  This  vessel  is^  therefore, 
longer  limn  the  ri^ht,  situated  more  deeply  in  the  cavity  of  the  cbestf  and 
directed  almost  vertically  upwards,  instead  of  arching  outwards  like  the  vessel  of 
the  opposite  side. 

It  is  in  relation,  in  front,  with  the  pleura,  the  left  lung,  the  pneumogaatric, 
phrenic,  and  cardiac  nerves,  which  lie  parallel  with  it,  the  left  carotid  artery,  left 
internal  jugular  and  innominate  vein;*,  and  in  coveretl  by  the  Stemo*thyroid, 
Sterno-hyoid,  and  Sterno-mastoid  muscles;  Mthul,  with  the  cesopbagiis,  iJioracic 
duct,  inferior  cervical  ganglion  of  the  sympathetic,  Longua  colli,  and  vertebral 
coliunu.  To  its  irmer  aide,  are  the  wsophaj^UH,  trachea,  and  thoracic  duet ;  to  ita 
outer  aide,  the  pleura. 

Plan  of  Ree*atiox3  of  First  Portion  of  Left  Subclavian  Akteby. 

Jn/ront. 
PleuK  and  left  long. 

Pneumogustric,  cardiac,  odd  phn'uic  nor\'C8. 
L(.'ft  cnrotid  arterv. 

I^'ft  intiTQat  jupilur  and  innominate  veins. 
Sterao-tliyroid,  Stcmo-hyoid.  and  Sterao-mostuid  musclcfi. 


Inner  fidf. 

(K50phlipT18. 

TniL-htfu. 
Thorucic  dnct. 


ArWrjr. 
^Flnt  portion. 


Outer  side. 
Pleara. 


IMtin4l. 

(K.4ophaguR  nnd  ihonn-ic  du<-t. 

Inferior  ccrvicul  ganfcliun  of  svmpathctic. 

LoDgtis  colli  and  vertebral  cofamn. 

The  relations  of  the  second  and  third  portions  of  the  subcla^nan  arteries  are 
precisely  similar  on  both  sides. 

The  &cand  Portion  of  the  S^^lavian  Artery  lies  between  the  two  S«.'aleni 
muscles ;  it  is  very  short,  and  forms  the  highest  part  of  the  arch  described  by  that 
vessel. 
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Belationa.  It  is  covered,  in  front,  by  the  integument,  Platysma,  Sterao-mastoid, 
cervical  fascia,  and  by  the  phrenic  nerve,  which  is  separated  from  the  artery  by 
the  Scalenus  anticus  muscle.  Behind,  it  is  in  relation  with  the  Middle  scalenus, 
Ahovtj  with  the  brachial  plexus  of  nerves.  Below,  with  the  pleura.  The  sub- 
clavian vein  lies  below  and  in  front  of  the  artery,  separated  from  it  by  the  Scalenus 
anticus. 

Plan  of  Eelations  of  Second  Pobtion  of  Subclavian  Abteet. 

In  front. 

Flatjsma.  Scalenaa  anticns. 

Stcrno-mastoid.  Fhreaic  nen'e. 

Cervical  fascia.  Sabclariau  Vein. 


Above.  (    ^"lE^i';:;*"'   ]  Bdow. 

Brachial  plexas.  isecoDdportton./  Pleura. 


Behind. 
Middle  scaleaas. 

The  Third  Portion  of  the  Subclavian  Artery  passes  downwards  and  outwards 
from  the  outer  margin  of  the  Scalenus  anticus  to  the  lower  border  of  the  first 
rib,  where  it  becomes  the  axillary  artery.  This  portion  of  the  vessel  is  the  most 
superficial,  and  is  contained  in  a  triangular  space,  the  base  of  which  is  formed  in 
front  by  the  Anterior  scalenus,  and  the  two  sides  by  the  Omo-hyoid  above  and 
the  clavicle  below. 

Relations.  It  is  covered,  in  front,  by  the  integument,  the  superficial  fascia,  the 
Platysma,  deep  fascia ;  and  by  the  clavicle,  the  Subclaviua  muscle,  and  the  supra- 
scapular artery  and  vein;  the  clavicular  descending  branches  of  the  cervical 
plexus  and  the  nerve  to  the  Subclavius  pass  vertically  downwards  in  front  of  the 
artery.  The  external  jugular  vein  crosses  it  at  its  inner  side,  and  receives  the 
suprascapular  and  transverse  cervical  veins,  which  occasionally  form  a  plexus  in 
front  of  it.  The  subclavian  vein  is  below  the  artery,  lying  close  behind  the 
clavicle.  Behind,  it  lies  on  the  Middle  scalenus  muscle.  Above  it,  and  to  its 
outer  side,  are  the  brachial  plexus  and  Omo-hyoid  muscle.  Below,  it  rests  on  the 
outer  sur&ce  of  the  first  rib. 

Plan  of  Relations  of  Third  Portion  of  Subclavian  Artery. 

In  front. 
IntegnimeDt,  fasciic,  and  Platysma. 

The  external  jugular,  sup  ruse  apnlar,  and  transverse  cervical  veins. 
Descending  branches  of  cervical  plexus. 
Snbclavius  muscle,  suprascapular  artery,  and  clavicle. 

Above.  /  \  Below. 

Brachial  pleiiia.  /  ^"^/^J^'*''    1  First  rib. 

Omo-hjold.  '  "^ 


Behind. 

Scalenus  mediug. 

Peeidiaritie».  The  subclavian  arteries  vary  in  their  origin,  their  course,  and  in  the  height  to 
which  they  rise  in  the  neck. 

The  origin  of  the  right  sobclavian  from  the  innominate  takes  place,  in  some  cases,  above  the 
stemo-clavicnlar  articulation ;  more  frequently  in  the  cavity  of  the  thorax,  below  that  joint.     Or 
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t  artery  mny  arise  as  a  separate  trunk  from  the  arcb  of  tbo  aorta ;  m  such  caf>««  it  may  be 
eilber  ilic  first,  ctccood,  third,  or  even  the  la«t  bnuuh  derived  from  that  vcascl:  in  the  Dujuriiy 
of  Ctki>C!i.  it  is  tbe  5mt  or  last,  rarvly  (bu  i<i;coad  or  tblrd. 

When  it  \:i  ihc  lirst  hruach,  it  occupies  the  ordiaury  poKitioii  of  tho  iimominnte  artery;  wheo 
the  Becood  or  third,  it  (luins  its  u&uoJ  position  by  pussiDir  behind  the  right  ^-unitid ;  and  when  the 
laet  hrancii,  it  uhM-9  fr«<m  the  left  extremity  of  the  arch,  at  its  upper  or  back  part,  ancl  parses 
oblif|iifly  lowardis  the  ri^'ht  .xide.  bidiiud  the  oesopbajtue  and  right  carotid.  Bi>metimes  betwpon  the 
oesopbii^s  und  tnichira.,  tti  th»'  upper  burder  ol'ihe  tirst  rib,  where  it  I'olluwn  itsi  ordinary  course. 
In  very  rare  iD!«tanr«s,  ihiH  vei>si'l  ;iri.ses  hum  the  ihorucic  uorta.  aa  low  dnwn  rs  the  fourth  dontal 
Tertebra.  Occaaicioally  it  perforates  the  Aoierior  »L'iilenus  ;  more  rarely  it  passes  in  front  of  ihia 
muHcle:  domctinios  the  SLbcluvian  vein  passes  with  the  urterj*  behind  the  Sealenm*.  The  artery 
Boraetimcd  aeceods  as  high  at>  an  ineb  and  a  half  above  the  clavicle,  or  to  anv  iDlermedintc  point 
between  this  and  the  up|>er  border  of  this  bone,  the  ri^ht  subcUvian  usually  a^ceudLng  higher 
than  the  left. 

Tbe  left  subclavian  is  occasionally  joined  at  its  origin  with  the  left  carotid. 

Sufrin'tit  Anatointf.  The  relations  of  the  etuliclavian  arteries  of  llio  two  Bides  baring  \>ecn 
examint'd.  the  studeut  should  din'et  hit>  ulteulion  to  coui<ider  tbe  be»t  poHiliuu  in  which  compru^- 
siun  of  ilie  %'<!M«'I  may  be  cffbcted,  or  in  what  situation  a  ligature  may  be  beat  applied  in  cases  of 
aneurism  or  wounds. 

Compression  of  the  nibclavian  arlerj/  is  required  in  cases  of  o^wrations  abont  the  vhoutdcr,  in 
the  axilla,  or  at  the  upper  part  of  thi>  nnn  ;  and  the  studcpt  will  obscn'c  that  there  Is  only  one 
silualiou  ill  which  it  can  Ije  pirerlually  ajiplied,  viz..  where  the  artery  pa.'SHeii  acrtws  the  outer 
surface  of  tbe  tiral  rib.  In  order  to  coiiipresa  the  vessel  ia  Ihio  situation,  the  shoulder  fthould  )« 
depressed,  nnd  the  surgeon,  grasping;  ihc  5ide  of  the  netk,  may  pre.is  with  his  thumb  In  the  hollow 
behind  Ibc  clavicle  downward^  ugiiiiiKt  the  rib;  if  from  any  caiiee  the  sbouUlcr  cannot  be  sttffi> 
cientlj  deprewiied.  preMiire  muy  be  made  from  before  backwards,  so  us  to  compress  the  artery 
ayainel  the  Middle  acalenui*  auj  transverse  process  of  the  seventh  cervical  vertebra. 

Ligature  of  the  enhclavian  arteiy  may  be  required  In  cose«  of  wounds  of  the  axillary  artery,  or 
in  »ueurisni  uf  that  vessel;  uud  the  Ihlnl  piirt  of  the  artery  lh  consetfuentiy  that  which  is  most 
fuvitnible  for  such  an  o]>pralion,  on  anroitut  of  il«  being  i't)mparutively  huptrficial,  Jind  most  re. 
mote  from  the  origin  uf  the  large  branches.  In  tho^  cates  where  the  clavicle  ie  not  displaced, 
ihi*  operation  may  be  performed  with  comparative  fuciliiy;  but  where  the  clavicle  is  elevBted 
from  tbe  pre^enee  of  a  large  aneurisnial  tumvr  in  tbi*  axilla,  the  arterj-  is  placed  at  a  great  depth 
from  the  surrac4\  which  nialorially  iiR-rea.ses  the  ditficully  of  the  operation.  Under  tho»ecirruu- 
stances,  it  becomes  a  matter  of  importaiicti  to  consider  the  hcignt  to  wliich  this  vessel  reaches 
abuve  the  bone.  Id  ordinary  cases,  ita  arch  is  about  half  nn  inch  above  the. clavicle,  occu»ionally 
as  high  as  an  inch  und  a  bitlf,  and  sometimes  so  low  as  to  be  on  a  level  with  its  upper  bi>rder. 
If  di»plar-ement  uf  the  clavicle  occurs,  \\n-»v.  variaticins  will  ueceirHuiily  inukc  the  O|>crnt)0l]  mor« 
or  less  difficult,  according  as  the  ves.sel  is  more  or  lesi  nf<-cFsible. 

The  chief  points  in  the  operation  of  tying  the  third  portion  of  the  subclavian  artery  are  as  fol- 
lows :  The  imtieut  being  pliiced  on  a  luldc  in  the  liuriziinlal  position,  and  the  t«lioulder  depressed 
as  much  as  potigibic,  the  integument  should  be  drawn  downwards  upon  the  clavicle  and  an  inci- 
sion made  through  it  upon  that  bone  from  the  anterior  border  of  the  Trapezius  to  the  posterior 
border  of  the  Stemo- mastoid,  to  which  may  be  ndded  a  short  vertical  incision  meeting  the  centre 
of  tbe  prccfding ;  the  Platysma  and  cervical  fascia  »ih»uld  be  divided  upon  a  director,  and  if  the 
interval  between  tbe  Tra|K-£iu8  and  Sterno-musloid  muscles  be  in»uffieient  for  the  perrormancc 
of  the  operation,  a  portion  of  one  or  both  may  be  divided.  The  external  jugular  vein  will  nowlw 
seen  towards  the  inner  side  of  the  wound ;  thU  and  the  suprascanubr  and  traaaverse  cervical  Teina 
which  terminute  in  it  should  beheld  a.'tide,  and  if  divided  both  ends  i<hou]dbc  included  in  a  ligature: 
the  suprascapular  artery  tthould  be  avoided,  nud  the  Otiio<hynid  mu»rlo  mast  now  be  looked  for, 
and  held  nsitie  if  necessary.  In  the  space  beacaib  this  muscle,  careful  search  roust  be  made  for 
the  vt'Hsel ;  the  deep  fascia  having  been  divided  with  the  finger-nail  or  silver  scalpel,  the  outer 
margin  of  the  Scalenus  muscle  must  be  felt  for,  and  the  tmger  being  guided  by  it  to  the  first  rib, 
tbo  pulsation  of  the  sulnlavian  artery  will  be  fell  as  it  pusses  over  its  surface.  The  aneurism 
needle  may  then  be  pushed  around  tlie  vessel  from  before  backwards,  by  which  means  the  vein 
will  be  avoided,  care  beiog  taken  not  to  include  a  branch  of  the  brachial  plexus  instead  of  the 
artery  in  the  ligature.  If  tho  clavicle  is  so  raised  by  the  tumor  that  tbe  application  of  the  liga- 
ture cannot  Ik-  eflecled  in  this  situatioo,  the  artery  may  be  lied  abiivc  the  lir.«'t  ril*.  or  even  behind 
the  Scalenus  muscle  :  the  diffirulties  of  tho  operation  in  such  a  rnsc  will  be  materially  increased. 
OD  accoont  of  the  greater  depth  of  the  artery,  and  alteration  of  the  surrounding  parts. 

The  second  division  of  the  subclavian  artery,  from  being  that  tiorlion  which  rises  highest 
in  the  neck,  has  been  considered  favorable  for  the  application  of  the  ligature,  where  it  is  difi- 
cult  tn  apply  it  in  the  third  paK  of  its  course.  Thi^rc  are,  however,  many  objections  tn  the 
ojieration  in  this  silnntion.  It  is  necessary  to  divide  the  Scalenus  antiens  muscle,  upon  which 
lies  the  phrenic  nerve,  and  at  the  inner  f>ide  of  which  is  situated  the  internal  jngnlar  rein:  a 
wound  of  either  of  ihexe  stnictares  might  lead  to  tbo  most  daugiTous  ennsc'quences.  Again,  tbo 
uricry  is  in  contact,  below,  with  tbe  pleura,  which  must  also  be  avoided  ;  and.  lastly,  the  prox- 
imity of  so  many  of  it»  larger  braauueti  arising  iuteruai  to  thia  point,  must  be  a  utill  further 
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objection  to  the  opernlinn.  If,  bowever,  it  has  been  detcrmmod  upon  to  perform  the  opentioD 
in  this  situulitit],  it  sliotil'l  Iir  rfinemlK-rHd  that  il  nccn-'^iunullv  ha|ipi!iu,  that  the  artery  pusea  in 
froui  of  the  Scalenns  autk-us.  or  through  Iht?  fiiirPH  of  that  mu&ctc;  or  that  the  vein  sometimes 
passes  vith  the  arterv  bolinid  the  ticatenas  Qoticus. 

In  tho8«  cBsce  of  aneurism  of  tlie  axillary  ur  Knbclnvjnn  arter}'  which  encroach  upon  the  outer 
portion  of  the  Sealenns  mu«clti  to  such  an  extent  that  n  li^lure  cannot  be  applied  in  that  Eitna- 
tioD,  it  may  be  deemed  advisable,  as  a  ]iu>t  resource,  to  tii;  the  Qm  portion  of  ihc  subchtvian 
artery.  On  the  left  side,  this  operation  is  ouite  impracticable;  the  great  depth  of  the  arlerj' 
from  the  anrface,  its  iotiniutc  relation  wiih  the  pleura,  and  its  close  jiruxiinity  with  so  many  im- 
portant veins  and  nerve*,  present  a  scries  of  diflicnlties  which  it  i»  impossible  to  overcome.  On 
the  right  sill?,  the  operation  is  practicable,  and  has  been  performed,  thouirh  not  with  success. 
The  main  objertinn  to  the  operation  in  thi^  situation  is  the  !<maUDL■^^  of  the  LDlervul  which  usu- 
ally exists  between  the  umimen  .emi-nt  itf  the  VfSMcl,  and  ihe  oriji;in  of  the  nearest  branch. 
This  operation  may  be  performed  in  the  foHnwinj,'-  manner.  The  patient  being  placed  on  a 
table  In  tho  horizontal  position,  with  the  neck  extended,  an  incision  should  be  made  parallel  with 
the  inner  part  of  thu  clavicle,  and  a  second  nloni;  the  inner  border  of  the  Sterno-mastoid.  meet- 
iuK  it  at  riffht  angles.     The  sternal  attachment  of  the  Steruo-mustoid  may  now  be  divided  on  a 

^rector,  and  turned  ontward^t;  a  few  .^mall  arteries  and  veim^,  mid  occosiouiUly  the  nnlerior 

I  Jngiilur.  mnat  l)e  avoided,  and  the  Htemtt-liyoid  nnd  Slerao-ibyroid  moRcles  divided  in  the  same 
manntT  as  the  preceding  muside.  After  Icuring^  lliroii)ch  the  deep  fLiscia  with  the  finger-nail,  the 
internal  jngular  vein  will  be  sr^n  crossiniff  the  artery  :  tnis  should  be  presseil  aside,  und  the  arterv 
Bivuped  by  pasaiiiK  'he  needle  fnim  WMow  upwards,  by  which  the  pleura  is  more  fffi-ftunlly  nv.iideJ. 
The  exact  position  of  the  vagusi  nerve,  tlie  R-current  laryupeal,  the  phrenic  and  sympathetic 
nerves,  should  be  rtmembcred.  and  the  liifftliire  i»h<)ubl  be  applied  nenr  ine  orijfin  of  the  vericbml. 

I  in  order  to  nflbrd  as  much  room  as  possihlo  for  the  fonnatiiin  of  a  rouirulum  between  the  li^•aturo 
and  the  origin  of  the  ve*Hel.  It  should  be  remembered,  that  the  ri^ht  Eubclavian  arter>'  is  occor 
tionally  deeply  placed  in  the  first  part  of  its  course,  when  it  arises  from  the  left  side  of  the  aortic 
arch,  and  passes  in  such  cases  behmd  the  irsonlia^n)).  or  bolwren  it  and  the  tmohca. 

Cotlai'-rul  Circulatton.  After  liffalioii  ot  tlio  third  part  of  the  subclavian  artery,  tho  collate- 
ml  circulation  is  mainly  established  bv  three  sets  of  vessels,  as  was  described  in  a  case  of  axillary 
■neuriam.  in  which  Mr.  Aston  Key  had  tied  the  subclavian  artery  on  the  OQtcr  edge  of  the 

■  Bcalenua  muaclu*.  twidvc  years  previously.' 

"  1.  A  posterior  set,  coiisititing  of  the  suprascapular  and  pogterior  scapular  branchcfl  of  the 
■obclavian,  which  anastomosed  with  the  infmscapnlar  from  the  axillary. 

"'2.  An  internal  set,  produced  by  the  conrnvliipn  of  the  iniemnl  mummafy  on  the  one  hand, 
with  the  short  nnd  lon^  thoracic  arteries,  and  the  infra  scapular,  on  the  other. 

"3.  A  mitldle  or  axillary  set,  which  consisted  <^f  a  nuiuber  of  small  vessels  derived  from* 
branches  of  tho  auhclavian.  above;  and  passinjr  throtigh  the  ft.\illa.  to  tenoinute  either  in  the 
main  trunk,  or  aonie  of  the  t>ninchi>5  of  the  axillary,  below.     This  la-st  set  prvseulcd  uiost  eoo- 

I  Kpicnously  the  peculiar  charuoler  uf  ncwly-rormed.  or.  rather,  dilated  arteries,"  being  excessively 
tortuous,  and  forming;  n  complete  ple.tus. 

■'The  chief  afrrnl  in  the  n-Kiomtinn  of  the  nxillan,'  nrterj-  helow  the  tumor,  was  the  infra* 
Bcapttlar  artery,  which  coramuni<'ated  most  fn-ely  with  the  internal  mammary,  suprascapalar.  nnd 
posterior  scapulur  branches  of  the  Rubclavian.'lrom  all  of  which  it  received  so  great  ao  influx 
of  blood  as  to  dilate  it  to  Ihrev  timca  its  natural  »iztf.'* 


BRANCURS  of  TUE  St'BCbAVIAN   ARTEBT. 


ThoBO  are  four  in  nutnLer.  Three 
arUing  from  tlie  first  portion  of  tho  vessel, 
the  vertebral,  the  internal  mammary,  and 
the  thyroid  axis ;  and  one  from  tho  second 
portion,  the  superior  intercostal.  The 
vertebral  arises  u-om  tho  u]>|xjr  and  back 
ipart  of  the  first  portion  of  the  artery;  the 
thyroid  axis  from  the  front,  and  the  in- 
ternal mammary  from  the  under  part  of 
this  ves-sel.  The  superior  intercastal  is 
given  off  from  the  upper  and  back  part 
of  the  second  portion  of  the  artery.  On 
the  left,  side,  the  second  portion  usually 
gives  oflf  no  branch,  the  superior  inter- 


Fig.  2I&.~Plan  of  the  Dranch^i  ofthu  Rigbt 
Snl)claTian  Artai7. 
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costal  arisiug  at  tbc  inner  side  of  the  Scalenus  anticus.  On  both  sides  of  the  body, 
(lie  tirtst  three  bniiiches  arise  close  togt-'ther  at  the  iuner  margin  of  tlie  SoalenM 
anticus;  in  the  majority  of  cases,  a  free  interval  of  half  an  incli  to  an  inch  exist- 
ing between  the  commencement  of  the  artery  and  the  origin  of  the  nearest  branch ; 
in  a  smaller  number  of  cases,  on  interval  of  more  tban  an  inch  existed,  never 
exceeding  au  inch  and  three-quarters.  In  a  very  few  instimccs,  the  interval  was 
less  than  lialf  an  inch. 

Tlie  Vertebral  Artery  (fig.  212)  is  generally  the  first  and  largest  branch  of 
the  subclavian ;  it  ari.scs  from  the  upper  and  back  part  of  the  first  portion  of  the 
vessel,  and.  pa.«sing  upwanls,  enters  the  foramen  in  tlie  transverse  process  of  the 
sixtli  cervical  vertebra,  and  ascends  through  the  foramina  in  the  transverse  pnwessea 
of  all  the  vcrtebrro  above  this.  Above  the  upper  border  of  the  axis,  it  inclines  out- 
wanis  and  upwards  to  tbe  faramcn  in  the  transverse  process  of  the  atlas,  through 
which  it  passes;  it  then  winds  backwards  behind  its  ai'ticulur  ]irocess,  runs  in  a 
deep  groove  on  the  surface  of  the  posterior  arch  of  this  h*^ne,  and,  piercing  the 
posterior  occipito-atloid  ligament  and  dura  mater,  ent<:rs  the  skull  through  the 
ibramen  maguum.  It  then  passes  in  front  of  tbe  medulla  oblongata,  and  unites 
with  the  vesst'l  of  the  opposite  side  at  the  lower  border  of  tlie  jxms  Varolii,  to 
form  tho  l)a.silar  artery. 

At  its  origin,  it  is  situated  behind  the  internal  jugular  vein,  and  inferior  thyroid 
iirtery;  mid,  near  tlio  spine,  lies  between  the  Ij<ingiis  colli  and  Scalenus  anticus 
muscles,  having  the  thoracic  duct  in  front  of  it  on  tbe  left  ?ide.  AVithiii  the  foramina 
formed  by  the  transverse  processes  of  the  vcrtcbric,  it  is  accompanied  bv  a  ]dcxus 
of  nerves  from  the  sympathetic,  and  lies  between  the  vertebral  vein,  which  is  in 
front,  and  the  cervical  nerves,  which  issue  from  the  intervertebral  foramina  behind 
it  Whilst  winding  round  tho  articular  prtx',ess  of  the  nthis,  it  is  contained  in  a 
triangular  space  formeil  by  tbc  Rectus  posticus  minor,  tbe  Superior  and  Inferior 
oblifiuc  muscles;  ami  it  is  twvered  by  the  Keclus  posticus  major  and  Complcxus. 
Within  tho  skull,  as  it  winds  round  the  medulla  oblongata,  it  is  placed  between 
'the  hypogloss.ll  and  anterior  root  of  tho  suboccipital  nerv^es. 

Branches.  Thesi?  may  be  divided  into  two  sets,  those  given  off  ju  the  neck,  and 
those  within  the  cranium. 


Cervical  Braiichai. 

Lateral  spinal. 
Muscular. 


Cranial  Branches. 

posterior  meningeal. 
Anterior  spinal. 
Posterior  spinal. 
Inferior  cerebellar. 


The  lateral  spinal  hranrhcA  enter  the  spinal  canal  through  the  intervertebral 
foramina,  each  dividing  into  two  branches.  Of  these,  one  passes  along  the  roou 
of  the  nerves,  to  supply  the  spinal  oord  and  its  membranes,  anastomosing  witli  the 
other  spinal  arteries ;  the  other  is  distributctl  to  the  posterior  surface  of  the  bodies 
of  the  vertcbne. 

Muscular  hrtiivhrs  arc  given  off  to  the  deep  muscles  of  the  neck,  where  the 
vertebral  artery  curves  round  tbe  articular  ]>rocess  of  the  atla.s.  Tbcy  anastomose 
with  the  occipital  and  deep  cervical  arteries. 

The  posterior  meiiinfjeal  are  one  or  two  small  branches  given  off  from  the  ver- 
tebral opposite  the  foramen  magnum.  Tbcy  ramify  l>etween  the  bone  and  dura 
mater  in  the  cerebellar  fossie,  and  supply  tho  faix  cerebcUi. 

The  anterior  spinal  is  a  small  branch,  larger  than  the  posterior  spinal,  which 
arises  near  the  tertoiuation  of  the  vertebral,  and  unites  with  its  fellow  of  iho 
opposite  side  in  front  of  tho  medulla  oblongata.  The  single  trunk  thus  forme<l 
descends  a  short  distimce  on  the  front  of  the  spinal  cord,  and  joins  with  a 
succession  of  small  branches  which  enter  tho  spinal  canal  through  some  of  th« 
intervertebral  foramina ;  these  brancbo~s  arc  derived  from  the  vertebral  and  asoi-nd- 
ing  cervical,  in  the  neck ;  from  the  iutorcustal,  in  the  dorsal  rcgiuu ;  and  li"om  tho 
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iTimliar,  ilio-]uml>ar,  autl  lateral  aucnil  wteriea  in  the  lower  part  of  the  spine.  They 
uuito,  by  means  of  asucniliiig-  and  il(i.s<!eiJiling  branolies,  to  form  u  uingle  anterior 
median  artery,  which  exttiiiU  as  far  as  the  lower  pari  of  tlic  spinal  cord.  This 
vessel  is  placed  beneath  the  pia  mater  along  the  anterior  median  tissure  ;  it  supplies 
that  membrane  and  the  substance  of  the  cord,  and  scuds  olT  branches  at  its  lower 
part,  to  be  distributed  to  the  cauda  equina. 

The  poaUrioT  a^nnal  arises  from  the  vertebral,  at  the  side  of  the  medulla  ob- 
Iongat:i;  passing  backwards  to  the  posterior  aspect  of  the  spinal  cord,  it  descends 
on  eithtir  side,  lying  behind  the  |)osterior  roots  of  the  spinal  nerves;  and  is  re- 
inforced by  a  succession  of  small  branches,  which  enter  the  spinal  canal  through 
the  intervertebral  luraminii,  and  by  which  it  Ls  coutinuotl  to  the  lower  part  of  the 
cord,  and  to  the  cauda  etiuina.  Branches  from  these  veaaeU  form  a  free  anastomosis 
round  the  posterior  roots  of  the  spinal  nerves,  and  communicate,  by  means  of  very 
tortuous  transverse  liranohcs,  with  the  vessel  of  the  opposite  side.  At  its  com- 
menceinent,  it  gives  o3'  an  ascending  branch,  which  terminates  on  the  side  of  the 
fourth  ventricle. 

The  in/cnflr  cerehellar  artery,  the  largest  branch  of  the  vertebral,  winds  back- 
wards round  the  ripper  part  of  the  meduUa  oblongata,  passing  between  the  origin 
of  the  spinal  a^ieessory  and  |>ncumogastric  nerves,  over  the  rcstifurm  body,  to  tiie 
under  .surface  of  the  cerel»ellum,  where  it  divides  into  two  branches;  an  internal 
oue,  wliich  is  continued  backwards  to  the  notch  between  the  two  hemispheres  of 
the  cerebellum;  and  an  external  one,  which  supplies  the  under  surlace  of  the 
cerelwllum,  as  far  as  its  outer  border,  where  it  anastomoses  with  the  superior 
cerebellar.  Branches  from  this  artery  supply  the  choroid  plexus  of  the  fourth 
ventricle. 

The  Basilar  artery,  so  named  from  its  position  at  the  base  of  the  skull,  is  a 
single  trunk,  formed  by  the  junction  of  the  two  vertebral  arteries;  it  extends 
from  the  posterior  to  tJie  anterior  border  of  the  pons  Varolii,  where  it  dindes 
into  two  tenniual  branches,  the  posterior  oerobral  arteries.  ItA  branches  are,  on 
each  side,  the  following: — 


Transverse. 
Anterior  cerebellar. 


Superior  cerebellar. 
Posterior  cerebral. 


The  transverse  brandies  supply  the  perns  Varolii  and  adjacent  parts  of  the 
brain;  one  accompanies  the  auditorv  nerve  into  the  internal  autlitory  meatus: 
and  another,  of  larger  size,  passes  along  the  crus  cerebclli,  to  be  distributed  to 
the  anterior  border  of  the  under  surlace  of  the  cerebellum.  It  is  called  the 
anterior  [inferior)  tfrelmllar  artery. 

The  s«/wr/')r  r.ertiMlar  arteries  arise  near  the  tt;rniination  of  the  basilar.  They 
wind  round  the  crus  cerebri,  dose  to  the  fourth  nerve,  and,  arriving  at  the  upper 
surCice  of  the  cerebellum,  divide  into  branches  wliich  supply  the  pia  mater, 
covering  its  surface,  anastomosing  with  the  inferior  cerebellar.  It  gives  several 
branches  to  the  pineal  gland,  and  also  to  the  velum  iuterpositum. 

Tlie  po.tierior  cerSral  arteries,  the  two  terminal  branches  of  the  basilar,  are 
larger  than  the  preceding,  from  which  they  are  separated  near  their  origin  by  the 
third  nerves.  Winding  round  the  crus  cerebri,  they  j)ass  to  the  under  surface  of 
the  posterior  lol}es  of  the  cerebrum,  which  they  supply,  anastomosing  with  the 
anterior  and  middle  cerebral  arteries.  Near  their  origin,  they  give  oft'  numerous 
branches,  which  enter  the  posterior  perforated  spot,  and  receive  the  posterior 
communicating  arteries  from  the  internal  carotid.  They  also  give  off  a  branch, 
the  iwstcrior  clioroid,  which  supplies  the  velum  iuterpositum  and  choroid  plexus. 
entering  the  interior  of  the  brain,  beneath  the  posterior  border  of  the  corpus 
callosum. 

Circle  of  Willis.  The  remarkable  anastomosis  which  exists  between  the  branches 
of  the  internal  carotid  and  vertebral  arteries  at  the  base  of  the  brain,  constitutes 
the  circle  of  Willis.  It  is  formed,  in  front,  by  the  anterior  cerebral  and  anterior 
communicating  arteries ;  on  each  side,  by  the  trunk  of  the  internal  carotid,  and  the 
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posterior  oommunicating ;  behind,  by  the  posterior  corobral,  and  point  of  the  bnailar 
Tl  is  by  this  anastomosis  that  the  ccruhrul  circulation  is  equalized,  and  provision 
made  tor  eft'ectually  carrying  it  on  it' one  or  more  of  the  branches  are  obliterated. 
The  jmrtu  of  the  brain  included  within  this  arterial  cirele  are,  the  lamina  eiuerea, 
the  ccJmmissiire  of  the  optic  nerves,  the  infuudibuluin,  the  tuber  cinerciun,  the 
corpora  albicantia,  and  the  pans  jwrforata  postica. 

The  Thvboiu  Axis  is  a  short,  thick  trunk,  which  arises  from  the  fore  part  of 
the  first  portion  of  the  sul>clavian  artery,  close  to  tbc  inner  side  of  the  Scalenus 
anticus  muaele,  and  divides,  almost  immediately  af^cr  its  origin,  into  three 
brunches,  tlie  inferior  thyroid,  su|->raseapulur,  and  iransversalis  colli. 

The  Inferior  2'hyroid  Artery  passes  upwards,  in  a  serpentine  course,  behind 
tiie  sheath  of  the  common  carotid  vessel  and  sympathetic  nerve  (the  middle 
cervical  ganglion  resting  upon  it),  and  is  distributed  to  the  under  surface  of  the 
thyroid  gland,  anastomosing  with  the  superior  thyroid,  and  with  the  correspond- 
ing artery  of  the  opposite  side.    Its  branches  arc  the 


Laryngeal. 

Tracheal. 


GSsophagcAl. 
Ascending  cervical. 


The  laryngml  branch  ascends  npon  the  trachea  to  the  back  part  of  the  ]ar3mx, 
and  supplies  the  muscles  and  the  mucous  uiehibranc  of  this  part. 

The  tmchml  branches  are  distributed  upon  the  trachea,  auastomoslDg  below 
with  the  hronchial  arteries. 

The  cesophageal  branches  are  distributed  to  the  oesophagus. 

The  oftjtfntiinjr  certneal  is  a  small  branch  which  arises  from  the  inferior  thyroid. 
just  where  that  vessel  is  passing  K'hind  the  common  carotid  artery,  and  runs  up 
the  neck  in  the  interval  between  the  Scalenus  anticus  iind  Rectus  anticus  major. 
It  gives  brunches  to  the  muscles  of  the  neck,  which  communicate  with  those  sent 
out  from  the  vertebral,  and  sends  one  or  two  through  the  intervertebral  foramina, 
alon^  the  cervical  nerves,  to  supply  the  bodies  of  the  vertebrae,  the  spinal  oord» 
and  Its  membranes. 

The  Suprasnipular  Artery,  smaller  than  the  transversalis  colli,  passes 
obliquely  from  within  outwanls,  across  the  root  of  the  neck.  It  at  first  lies  on 
the  lower  part  of  the  Scalenus  anticus,  be>ing  covered  by  the  Sterno-mrLstoid :  it 
then  crosses  the  subclavian  artery,  and  runs  outwards  behind  and  parallel  with 
the  clavicle  and  Subclavius  muscle,  and  beneath  the  posterior  bully  of  the  Omo- 
hyoid, to  the  sujjerior  bonier  of  the  scapula,  where  it  passes  over  the  transverse 
ligament  of  the  scapula  to  the  supraspinous  fossa.  In  this  situation  it  lies  close 
to  the  bone,  and  ramilies  between  it  and  the  Supru-spinatus  muscle  to  which  it  ia 
mainly  distributed,  giving  off  a  communicating  branch,  which  crosses  the  nock  of 
the  scapula,  to-  reach  the  iufra-spinou.s  fossa,  where  it  anastoutoses  with  the  dorsal 
branch  of  the  subst-^tpular  artery.  Besides  distributing  branches  to  the  Sterno- 
mastoid,  and  neighboring  muscles,  it  gives  off  a  supra-acromial  branch,  which, 
piercing  the  Trapezius  muscle,  supplies  the  cutaneous  surface  of  the  acromion, 
anastomosing  with  the  acromial  thoracic  artery.  As  the  artery  passes  across  the 
suprascapular  ni»tch,  a  branch  descends  into  the  subscnpular  fossa,  ramifies 
beneath  that  muscle,  and  anastomoses  with  the  posterior  and  subscapular  arteries. 
It  also  Buppliea  the  shoulder-joint. 

The  TVansversalis  Colli  passes  trarusverscly  outwards,  across  the  upper  part  of 
the  subclavian  triangle,  to  the  anterior  margin  of  the  Trapezius  miuscle,  Iwneath 
which  it  diviilcs  into  two  branches,  the  superficial  cervical,  and  the  posterior 
scaijular.  In  its  passage  across  the  neck,  it  crosses  in  front  of  the  Scaleni  muscles 
and  the  brachial  plexus,  between  the  divisions  of  which  it  sometimes  passes, 
and  is  covenxi  by  the  Platysma,  Sterno-mastoid,  Omo-hyoid,  and  Trapezius 
muscles. 

The  sttp^Jkial  cervical  ascends  beneath  the  anterior  margin  of  the  Trapezius, 
distributing  branches  to  it,  and  to  the  neighboring  muscles  and  glands  in  the 
neck. 
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The  posterior  scapular,  the  continuatioa  of  the  transversalU  colli,  passes  beneath 
ihe  Levator  :uiguU  scapulae  to  tlie  superior  augle  of  tbe  acapnia^  and  descends 
along  tbe  posterior  border  of  that  bi>n«  as  far  as  llie  interior  angle,  where  itan;is- 
tomoaes  with  the  subscapular  branch  of  tbe  axillary.     In  its  course  it  is  covered 

Fig.  216. — Tlie  Scapular  aiiJ  Circumflex  Arturies. 


Xft^  JiiafimUr 
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"by  the  Rhomboid  muscle.'^,  supplyinfr  these,  the  Latissimua  dorsi  and  Trapezius, 
and  anastomosing  with  the  supi-aseajnilar  and  subscapalar  arteries,  and  wjth  the 
posterior  branches  of  some  of  the  intercostal  arteries. 

Perttliantie^.  The  siiffrfiruU  c^rvicaJ  frpqncatly  arisen  m  a  Bepnrnte  branch  from  the  (hyrnid 
axis;  aad  tbe  posterior  scapular  from  tbe  ibirU,  more  rarely  from  tlie  secoiid,  jjiu-c  oflbt*  sub- 
claviaa. 

Tbe  Tntebn.\L  Mammaiiy  arises  from  the  wntler  s^irface  of  the  first  portion  of 
the  subclavian  artery,  opposite  tlie  tliyroi<l  axis,  Tt  descends  behind  the  clavicle, 
to  the  inner  surface  of  the  anterior  wall  of  the  chest,  resting  upon  the  costal 
cartilages,  a  short  distance  from  tbe  margin  of  the  sternum;  and,  at  the  interval 
between  the  sixth  and  seventh  cartilages,  <livides  into  two  branches,  the  rausculo- 
phrenic,  and  superior  epig:i-stric. 

At  its  ori^n,  it  is  covere<l  by  tbe  internal  jugular  and  subclavian  veins,  and 

rcrossod  by  the  phrenic  nerve.     In  the  upper  part  of  the  thorax,  it  lies  nptm  the 

eastal  cartilages,  ami  Internal  intcrcostnl  muscles  in  front,  covered  by  the  pleura 

behind.     At  the  lower  part  of  the  thorax,  the  Triangularis  sterni  separates  this 

vessel  from  the  pleura.    Tt  is  accompanied  by  two  veins,  which  join  at  the  npper 

kpart  of  the  thorax  into  a  single  trunk.  , 

The  branches  of  the  internal  mammary  arc  the 


Comes  nervi  phrenici  or  Superior  phrenic. 

Mediastinal. 

Pericardiac. 

Sternal. 


Anterior  intercostal, 
Perforating. 
Musculo-pbrcnic. 
Superior  epigastric. 


The  comes  nervi  phrenici  or  superior  phrenic  is  a  long  slender  branch,  which 
accompanies  the  phrenic  nerve,  between  the  pleura  and  jwrieardium,  to  the  Dior 
phragrn,  to  which  it  is  distributed;  aniL^tumosing  with  tae  other  phrenic  arteries 
from  the  internal  mauimary,  and  abdominal  aorta. 
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The  mediastinal  branches  are  small  vessels,  which  arc  distributed  to  the  areolar 
tissue  in  the  anterior  inediastinuni,  and  the  reinaiius  of  the  thymus  glaud. 

The  ptricanlitic  braneUs  supply  the  upper  i>art  of  the  pericardium,  the  lower 
part  receiving  branches  from  the  muscuio*phrenic  artery.  Some  sf<mrt/ branches 
are  distributed  to  the  Triangularis  stemi,  anil  both  surfaces  of  the  sternum. 

The  anterior  ir^rcosUd  arteries  supply  the  five  or  six  upper  intercostal  spaces. 
The  branch  corresponding  to  each  sjjace  passes  outwards^  and  soon  divides  into 
two,  which  run  along  the  opposite  borders  of  the  ribs,  and  inosculate  with  the 
intercostal  arteries  from  the  aorta.  Tbev  arc  at  first  situated  between  the  pleura 
and  the  Internal  intercostal  ninscles.  and  then  between  the  two  lavers  of  these 
mut<oles.  They  supply  the  Intercostal  and  Pectoral  muscles,  and  tlie  mammary 
gland. 

The  anterior  or  perforating  arteries  correspond  to  the  five  or  sax  upper  inter- 
costal spaces.  They  arise  from  the  intern.al  mammary,  pass  forwards  through  the 
intereastal  spaces,  and,  curving  outward?;,  supply  tlu!  I'ectoralis  major,  and  the 
integument.  Those  which  correspond  to  the  first  three  spaces  are  distributed  to 
the  mammary  gland.  In  females,  during  lactation,  these  branches  are  of  large 
size. 

The  muaculo'phrenic  artery  is  directed  obliquely  downwards  and  outwards,  behind 
the  cartilages  of  the  false  ribs,  perforating  the  Biaphragm  at  the  eighth  or  ninth 
rib,  and  terminating,  considerably  rctluced  in  size,  opposite  the  last  intercostal 
Space.  It  gives  off  anterior  iutercostid  arteries  to  each  of  the  intercostal  spaces 
across  which  it  j)as.'«s;  they  diminish  in  size  as  the  spaces  decrease  in  length,  and 
are  distributed  in  a  manner  precisely  similar  to  the  anterior  iutereostals  from  the 
internal  mammary.  It  also  gives  branches  backwanls  to  the  Diaphragm,  and 
downwanls  to  the  abdominal  mus(des. 

The  suften'or  e/H;iaslric  continues  in  the  original  direction  of  the  internal  mam- 
mary, descends  behind  the  Rectus  muscle,  and,  j)eri'orating  its  sheath,  divides  into 
branches  which  supply  the  Rectus,  anaaU.>mosiug  with  the  epijfft^trio  artery  from 
the  external  iliac,  t^ome  vessels  perforate  the  sheath  of  the  Rectus,  and  supply 
the  muscles  of  the  abdomen  and  the  integument,  ami  a  sm.iU  branch,  which  pa.<aes 
inwards  upon  the  side  of  the  ensiform  appeudbc,  anastomoses  in  front  of  that 
c:irtilage  with  tin;  ai-U^ry  of  the  opposite  side. 

The  SuPERioit  Intkrco^tal  arises  from  the  upper  and  back  part  of  the  sub- 
clavian artefjj  beneath  the  anterior  scalenus  on  the  right  side,  and  to  the  inner  side 
of -the  muscle  on  the  left  side.  Pa.ssing  backwards,  it  gives  off  the  deep  cervical 
brunch,  and  then  descends  behind  the  pleura  in  front  of  the  necks  of  the  first  two 
ribs,  and  inosculates  with  the  first  aortic  intercostal.  In  the  first  intercostal  space, 
it  gives  off  a  branch  which  is  distributed  in  a  similar  manner  with  the  aortic 
intercostals.  The  branch  for  the  second  intprcoslal  space  usually  joins  with  one 
from  the  first  aortic  intercctstal.  Kac!»  intercostal  gives  off  a  branch  to  the  posterior 
spinal  muscles  and  a  small  one,  which  passes  through  the  corresponding  inter- 
vertebral foramen  to  the  spinal  cord  and  its  membranes. 

The  deep  cervical  hramh  ( profunda  cervicis)  arises,  in  most  cases,  from  the  superior 
interco.stal,  and  is  analogous  to  the  pr)sterior  branch  of  an  aortic  intercostal  artery. 
Passing  backwards,  between  the  transverse  process  of  the  seventh  cervical  vertebra 
and  the  first  rib,  it  ascends  the  back  part  of  the  neck,  between  the  Complexus 
and  Semi'Spinalis  colli  muscles,  as  high  as  the  axis,  supplying  these  and  aajacent 
muscles,  and  anastomosing  with  tlie  arteria  princeps  cervicis  of  the  occipit^,  and 
with  branches  which  pass  outwards  from  the  vertebral. 
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Surgical  Anatomt  of  thk  Axilla, 

Tlie  Axilla  is  a  couicul  si>ftce,  situated  between  the  upper  and  lateral  parts  of 
tlic  cLest,  and  inner  side  of  the  arm. 

BouTidariej.  Its  apex,  which  is  tlircctcd  upwards  towurds  the  root  of  the  neck, 
corresponds  to  the  interval  between  the  first  rib  intfrnally,  the  superior  burder  of 
the  scapula  cxternaJl y,  and  the  clavncle  and  Subclavius  muscle  in  fnmt,  Tlie  base, 
directs  downwards,  is  formed  by  the  integument,  and  a  thick  layer  of  fascia, 
extondin^  between  the  lower  border  of  the  Pectoralis  major  in  front,  and  the  lower 
border  ol  the  Latissiinus  dorsi  l)chind;  it  is  broad  internally,  at  the  chest,  bat 
narrow  and  pointed  externally,  at  the  arm.  Its  anterior  boundary  is  formed  !)y 
tiie  Pectoralia  major  and  Tectoralis  minor  muscles,  the  former  covering  the  whole  of 


Fig.  217.— The  AXUU17-  Axiery  aad  its  BnDdius. 
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the  anterior  wall  of  the  axilla,  the  latter  covering  only  its  central  part.  Its  post^ioi 
houndart/.  which  extends  somewhat  lower  than  the  anterior,  is  formed  hv  the  Sub- 
scapularis  above,  the  Teres  major  and  Latissimus  dorsi  below.  On  the  inner  side 
are  the  first  four  ribs  and  their  oorrespoiuling  Intercostal  muscles,  and  part  of  the 
Scrralus  magnus.  On  the  ouhr  sidt,  where  the  anterior  and  ])osterior  boundaries 
converge,  the  space  is  narrow,  and  bounded  by  the  humerus,  the  Coracobrachialis 
and  Biceps  muscles. 

Ointenis.  This  space  contains  the  axillary  vessels,  and  brachial  r>lexus  of  nervcy 
with  their  branches,  some  branches  of  the  intercostal  nerves,  and  a  large  number  of 
lymphatic  glands;  all  connected  together  by  a  quantity  of  lat  and  loose  areolar 
tissue. 
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3VtV  Pmlion.  The  axillary  artery  and  vein,  with  the  brachial  plexos  of  nerves^ 
extend  obliquely  along  the  outer  boundary  of  the  axillary  space,  from  its  apex  to 
its  baae,  and  are  pluocd  much  nearer  the  uuterior  than  the  posterior  wall,  the  vein 
lying  to  the  inner  or  thoraeic  side  of  the:  artt^ry,  and  altogether  concealing  it 
At  the  fore  part  of  the  axillary  space,  in  contact  with  the  Pectoral  muscles,  are 
Iho  thoracic  brauchea  of  the  axillary  artery,  and,  along  the  anterior  margin  of  tho 
axilla,  the  long  thoriLcio  artery  extends  to  the  side  of  the  chest.  At  the  back 
part,  in  contact  with  the  lower  margin  of  the  Subscapuluris  muscle,  are  the  sub- 
scapular vessels  and  nerves;  Avinding  around  tiio  lower  border  of  this  muscle,  are 
the  dorsalis  scapulie  artery  and  veins;  and  towards  the  outer  extremity  of  the 
muscle,  ti^e  posterior  circumflex  vessels  and  nerve  are  seen  curving  baokwarda  to 
the  shoulder. 

Along  the  inner  or  thoracic  side,  no  vessel  of  any  im|wrtance  exists,  ita  up|)er 
part  being  crossed  by  a  few  small  branches  from  the  superior  thoracic  artery. 
There  are  some  important  nerves,  however,  in  this  situation  ;  the  posterior  thoracic 
or  external  respiratory  nerve,  dcijcendiug  on  the  surface  of  the  Semitns  magnus^ 
to  which  it  is  distrihutfe<l ;  and  perforating  the  upper  and  anterior  part  of  this 
wall,  are  the  intercosto- humeral  nervcSj  which  pas3  across  the  axilla  to  the  inner 
side  of  the  arm. 

The  cavity  of  the  axilla  is  filled  by  a  quantity  of  loose  areolar  tissue,  a  large 
number  of  small  arteries  and  veins,  all  of  which  arc,  however,  of  inconsiderable 
size,  and  numerous  lympiiatic  glanrls;  these  are  from  ten  to  twelve  in  number, 
and  situated  chiefly  on  the  thoracic  side,  and  lower  and  baek  part  of  this  space. 

The  student  should  attentively  consider  the  relation  of  the  vessels  and  nerves 
in  the  several  parts  of  the  axilla;  for  it  not  unfrequently  happens,  that  the  sur- 
geon is  called  u^jou  to  cxtiriMite  diseas*Ml  glands,  ur  to  remove  a  tumor  from  this 
situation.  In  pcrtorming  such  an  operation,  it  will  be  necessary  to  proceed  with 
much  caution  in  the  direction  of  the  outer  wall  and  apex  of  tho  space,  as  here  the 
axillary  veaaela  will  be  in  danger  of  being  wounded.  Towards  the  posterior  wall, 
it  will  be  necessary  to  avoid  the  subscapular,  dorsidis  scapuhe,  and  jwsterior 
circumflex  vessels,  and,  along  the  anterior  \vall,  the  thoracic  branches.  It  is  only 
along  the  inner  or  thoracic  wall,  and  in  the  centre  of  the  axillary  cavity,  that 
there  are  no  vejssels  of  any  importance;  a  most  fortimate  circum-stance,  for  it 
is  in  this  situation  more  especially  that  tumors  requiring  removal  are  most  fre- 
quently situated. 


The  Axillary  Artert. 

The  axillary  artery,  the  continuation  of  the  subclavian,  commences  at  the  lower 
border  of  the  first  rib,  and  terminates  at  the  lower  border  of  the  tendons  of  the 
Latissimus  dorsi  and  Teres  major  muhcles,  when  it  beromes  the  brachial.  Its 
direction  varies  with  the  position  of  the  limb;  when  the  arm  lies  by  the  side  of 
the  chest,  tho  vessel  forms  a  gentle  curve,  the  convexity  being  upwards  and  out- 
wards; when  it  is  directed  at  right  angles  with  the  trunk,  the  ves.scl  is  nearlv 
straight;  and  if  elevated  still  higher,  it  describes  a  curve,  the  concavity  of  which 
is  directed  upwards.  At  its  commencement  the  artery  is  very  deeply  situated, 
but  near  its  termination  is  superficial,  being  covered  only  by  the  skin  and  fascia. 
The  description  of  the  relations  of  this  vcs.sel  may  be  facilitated  bv  its  division 
into  three  portions;  the  first  portion  beiutt  that  ab>ve  the  Pectoralis  minor,  the 
second  portion  beneath,  and  the  third,  below,  that  mosdc. 

TUq  first  portion  of  the  axillary  artery  is  in  relation,  in/ront,  with  the  clavicular 
portion  of  the  Pectoralis  major,  the  costo-coracoid  membrane,  and  the  cephalic 
vein ;  behind,  with  the  first  intercostal  space,  the  corresponding  Intercostal  muscle, 
the  first  serration  of  tho  Scrratus  magnus,  and  the  posterior  thoracic  nerve; 
on  its  outer  si'le  with  the  brachial  plexus,  from  which  it  is  separated  by  a  little 
cellular  interval;  on  its  injier  or  thoracic  side,  with  the  axillary  veia 
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Eelatioxs  of  Fibst  Portio>'  of  tub  AiiLLABY  Artery. 

Infroni. 
Pcctoralifl  major. 
Ooehworarnid  membrane 
Cephalic  vein. 


OMler  side. 
Brachial  plexus. 


Art«ry. 
I  Plrw  portloi.  : 


Inner  mde. 

Ajullac7  veiu. 


Behind. 
First  iDtcrcofital  Fpace,  and  iDtercostal  roiuclc 
First  tierrutiun  of  ^erratiu  iuu>;uiih. 
Posterior  Lfaoriu'ic  niTve. 

The  srcnnd  jyftrtion  of  the  axill:iry  :irt(iry  lies  I)cneat1i  the  Pectoralis  minor.  It 
is  covered,  in/rotU,  by  the  Pectoralis  major  and  Pectoralia  miuor  muscles ;  lf<:hitn{ 
it  is  separated  from  the  Subsciiitularis  by  a  ocltiilur  intcn'al ;  on  tlic  irtrur  siJe,  it  is 
in  contact  with  the  axillar>'  vein.  The  brachial  plexus  ot*  nerves  surrounds  the 
artery,  and  separates  it  from  direct  contact  nith  the  vein  and  adjacent  muscles. 

Belations  or  Second  Poktion  of  the  AxihhJiRr  Abtert. 

in  front. 
FKtomlts  major  and  Pectoralis  minor. 


Outer  side. 
Bracfaiui  plexus. 


AxUtorr 

Art*ry. 


Inner  si'tf*. 
A^dllaij  vein. 


B-hind, 
SulMi'a|>ularis. 

The  third  portion  of  the  axillary  artery  lies  below  the  Pectoralis  minor.  It  is 
in  relation,  in  froiU,  with  the  lower  border  of  the  Pectoralis  major  above,  being 
covcrwl  only  by  the  inte^unent  and  fascia  below;  behind,  with  the  lower  part  of 
the  Subseapularis,  and  tbe  tendons  of  the  Latissimus  dorsi  and  Teres  major;  on 
its  OfUer  side,  with  the  Coraco-bmehialis;  on  its  inner  or  thoracic  side,  with  the 
axillary  vein.  The  brachial  plexus  of  nerves  bears  the  following  relation  to  the 
artery  in  this  part  of  \U  course ;  on  tbe  OfH^r  sitk  ore  the  median  nerve,  and  the 
musculo-cutaneous  for  a  short  distance ;  on  the  injwr  «*Vfc,  the  ulnar,  the  internal,  and 
lesser  internal  cutaneous  nerves;  and  behind,  the  nmsculo- spiral  and  circumflejc, 
the  latter  extending  only  to  the  lower  border  of  the  Subscapularis  muscle. 

Belatioxs  of  Thibd  Portion  of  the  Axillary  Artery. 

In  front. 
IntCj^imont  imd  fiiscia. 
PectoraliH  mujor. 


Otder  side. 
Coraco-h  raehialis. 
Median  nerve. 
Huaculo-cutaneons  Dcrrc. 


AxUUrr 
Arwry. 


//inFT  side. 
ITlnar  nt* r\T, 

Internal  cutancons  norr?a. 
Ajtillaty  vpio. 


BiJiintl 
8ub<icapularla. 

Tendona  of  1  .atlsniman  dnrsi  and  Tf^rcn  major. 
Muaculo-spiral,  and  circumflex  nerves. 
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Fig.  218.— Tbe  Surgical  Aualoiujr  of  lUitBraclual  Alter/,  condyles    of    tho    humerus,    wliicll 

corresponds  to  tlie  dt'preb&ion  alung 

tbo   inner   border   of  the    Comoo- 

briLcliiaiis  aud  Bicepa  muscles.     la 

tli«  upper  )>art  of  its  course,  this 

vessel  lies  interna)  to  the  humems: 

but  below,  it  is   in   front  of    that 

-^   .^Bv  bone. 

r^  fMWj^^j^K^^^  i^e/afi'^s.    This  artery  is  super- 

'    ^  ~  ficial  throughout  its  entire  extent^ 

))eiiig  covered,  in  front,  by  the  in- 
toguinent,  the  superficial  and  deep 
fascije;  the  biei|>ital  fast'ia  wtparatea 
it  opposite  tho  elbow  from  the  me- 
diuu  basilic  vein;  the  ini-<lian  nerve 
cnMses  it  at  its  centre ;  and  the  basilio 
vein  lies  in  the  line  of  the  artery, 
but  separated  from  it  by  the  fascia, 
in  the  lower  half  of  its  course. 
Behind^  it  is  separated  from  the 
inner  side  of  the  humerus  above, 
by  the  long  and  toner  heads  of  the 
Triceps,  the  museulo-apiral  nerve 
and  supyrior  profunda  artery  inter- 
vening ;  and  from  the  front  of  the 
bone  below,  by  the  insertion  of  tho 
Coraco-brachialis  and  the  Brachialia 
anticQs  muscles.  By  its  miUr  siJCf 
it  is  iu  relation  with  tlio  c^uuiiencc- 
racnt  of  the  median  nerve,  and 
the  Coraco-bnichialis  and  Biceps 
muscles,  which  slightly  overlap  the 
artery.  By  its  inw^r  side,  with  the 
internal  cutaneous  and  ulnar  nerves, 
its  upper  half;  the  median  nerve, 
its  lower  half.  It  is  accompanied 
by  two  veius,  tho  vena)  comites; 
they  lie  in  close  contact  with  the 
artery,  being  connected  together 
at  intervals  by  short  ti'ausvcrse 
communicating  branches. 

Plan  of  the  Relatioxs  of  the  Brachial  ARTEBy. 

/n/rnnt. 
Intcfn)ni(>at  koiI  ruscin-. 
Bicinitul  fasfia,  mcdlau  ba:^ilu;  vcia. 
Mi'tuaa  Qcrvc. 


t  fmftr**T 


Older  in'dr. 

Mc<lluu  iKTve. 
Come  D-bnicliialia. 
Biccpft. 


f       BMPhlal       ] 
I        Arwrjr-       j 

Ji^hi'nd. 
Triceps. 

M«»nilo-«piniI  nerre. 
8op<*rior  pntrniida  artery, 
(''orncn-hnic  h  ialn, 
BracbiulU  auticm. 


Innrr  iritir. 

Interunl  t'lituncoiis. 
Ulnar  and  mcdiun  oer 
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Besd  op  the  Elbow. 

At  tlie  bend  of  tlie  elbow,  the  bracliial  artery  sinks  deeply  into  &  triangular 
intcnral,  the  base  of  whicli  is  directed  upwards  towards  the  humerus,  and  the  sides 
of  which  are  bounded,  exteruolly,  by  the  Supmutor  longus;  internally,  by  the 
Pronator  radii  tores;  its  floor  i^  foruied  by  the  Brachialis  uutleus  anil  Supinator 
brevis.  This  space  contains  tlio  braehial  artery,  with  ita  aceompaiiying  veins;  the 
radial  and  ulnar  arteries;  the  metlian  and  iiiu:>culo-spir:d  nerves;  and  the  tendon 
of  the  Biceps.  The  brachial  artery  occupies  the  middle  Hue  of  this  splice,  and 
divides  opposite  the  coronoid  process  of  the  ulna  into  the  radial  und  ulnar  arteries; 
it  is  covered,  in  front,  by  the  intcgunicTit,  the  superficial  fiiseia,  and  the  median 
basilic  rein,  the  vein  being  separated  from  direct  contact  with  the  artery  by  the 
bicipital  fascia.  Bdnnfl,  it  lies  on  the  Brachialis  antieus,  which  separates  it  from 
the  cllww-joint.  The  median  nerva  lies  on  the  inner  side  of  the  artery,  but  is 
separatctl  from  it  below  by  an  interval  of  half  an  inch.  The  tendon  of  the  Biceps 
lies  to  the  outer  sida  of  the  space,  and  the  musculo-spiral  nerve  still  more 
externally,  lying  upon  the  Supinator  brevis,  and  partly  concealed  by  the  Supinator 
lougus. 

Fkeulittritic9  oftht  Artery  as  regards  its  Course.  The  brnchial  artury.  accompanied  by  tbo 
[nediu  nerrp.  mav  leave  the  imii^r  bonlir  of  the  Biceps,  and  i1oi>i-end  towunU  t\w  inurr  ctiudylo 
'of  she  hameritii.  wnore  it  miaiUly  cun'Cit  rouoU  u  pi-ominonce  or  boDo,  to  which  it  is  conuectud  by 
^ftfibrttus  band;  it  th*.-n  iiiclinvs  outn'nrd!f.  bi-nvnth  or  throujih  the  su butane.-  of  the  Troiiutorlervs 
|-]aiudc,  to  the  bead  of  the  elbow.  TUia  vuriaiiun  hv&T&  couaiderablc  analogy  with  the  normal 
I  conditioQ  of  the  artery  in  some  of  the  varnivura  (^ee  p.  1^1). 

Peculian'iM  as  retjards  itit  DiviKi-m.  Occoatonally.  the  ortory  is  divided  for  a  short  distance 
at  its  apper  part  into  two  tnmks.  which  are  united  above  uod  bcluw.  A  similar  peculiarity  m-ciirs 
in  tbe  miun  VKmeX  uf  th*.-  luntr  limb. 

The  point  of  bifua-atiuD  may  be  above  or  below  the  usnal  point,  tlie  former  condition  being 
b^  far  the  most  frctjncDt.  Out  of  4>4l  ex^iminiitinns  nrconletl  by  .Mr.  t^iuiiu,  :ionic  ntiide  on  the 
riKhi,  and  some  on  the  left  side  of  the  botly.  in  ;iHt>  the  artery  bifurcated  in  its  norimil  posiiiou. 
In  out  CURB  only  was  iht'  ]d»ce  of  division  lower  th;m  iikuuI,  being  two  or  ihrep  inrhes  Wlnw  tbe 
,  elbow-jnJDt.  In  li()  casej*  out  of  4Hl,  or  aboui  1  in  .'ij,  there  were  two  nrterieB  iuswjid  of  one  in 
some  pari,  or  in  the  whole  of  the  arm. 

There  appitars,  howuver,  to  be  no  eorrcspondi'ncc  between  tbe  arteries  of  tbe  two  orms.  wilb 
resperl  to  their  irrcgulur  divisittn  ;  for  in  f»l    bodii-H  it  occurred  on  one  hide  only  Ju -13;  on 
bota  siJea,  in  different  poi<ilioii»,  in   l.'l;  ou  both  sitlctt,  in  tho  t;ume  position,  in  ^. 
The  point  of  bifarcation  tukejt  place  ut  diflVreat  purls  of  the  arm.  being  most  frc(|ncnt  in  the 
I  upper  p^rt,  less  so  in  the  lower  part,  und  least   so  in  the  middU-,  the  raosl  U5uul  point  for  the 
opplii'utioa  of  a  liiruiure  ;  nnder  any  of  these  circumstance.'',  two  large  arteries  wi'ulil  l»c  found 
I  io  the  arm  instead  of  one.     The  m<Mt  rreipii-iit  (in  thn-u  4)iit  of  Tour)  (»f  tbeee  peculiarities  i^  the 
'  high  diviiiion  of  (he  rndiat.     It  ol'ten  arisoA  from  the  inner  side  of  the.  brachial,  and  rnns  parallel 
with  the  main  trunk  to  tbe  elbow,  where  it  cro^ues  it.  lying  bcneiith  Ihc  fascia  ;  or  it  may  perfo- 
rate the  liLScia.  and  pa^A  over  tlio  artery,  immediately  beneath  the  iDteytimeiii. 
I      The  ulnar  aometimcH  arine^  from  the  braehiul  high  up,  and  Ihi-n  occuitionally  Icuveit  that  vessel 
at  tbe  lower  part  of  the  arm,  mid  dcHccnda  towards  the  inner  i-omlyle,     Ju  the  forearm,  ii  gene- 
nUly  lie«  twneath  the  deep  fasi-iu.  .■superficial  to  the  Flexor  Rinsclt-8;  occasionally  between  (he 
I  integumeot  and  deep  fast-ia,  and  very  rarely  beneath  the  Flexor  mosck's. 

Tbe  iBtero8SCou»  artery  Momelimes  arinot  from  tbe  upper  purl  of  tlic  Imirhiid  or  axillary  ;  ns 
it  dBScends  tbe  arm,  it  lies  behind  the  main  trunk,  and  at  the  beud  uf  the  elbow  reguina  iiti  usual 
positioTi. 

Id  Eomc  ca^e^  nf  hi(.'h  diviHion  of  thp  radial,  the  remaining  tnmlc  {ulnar  inloroHyeoQs)  occasion- 
ally pniises.  together  with  the  median  nerve,  along  tbe  inner  murgin  of  the  iirm  to  the  inner  con- 
^djrle.  aad  lht*n  pasi^ing  from  within  outwards,  beneath  or  through  the  Pronator  teres,  regains  its 
uaal  position  at  the  end  of  the  olhow. 

Occasionally,  tbe  two  arteries  representing  the  brachial  are  connected  at  the  bend  of  the  elHow 
bj  a  short  transverse  bninch,  and  are  even  Sometimes  reunited. 

Sometimes,  long  alemler  vessels.  >:af,a  abrrrontia,  connect  the  brachial  or  axillary  arteries 
with  one  of  the  arteheii  uf  tho  forearm,  or  a  branch  from  them.  Theso  vessels  usnally  join  tbu 
xmdial. 
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ARTERIES. 


Tan'ett'es  in  Mtuculnr  i?t/a/i<m*.'  The  brachial  artery  is  occasioaally  coDcpali'il.  io  gnme  part 
of  its  course,  hy  mum-ular  or  trudiuouH  KlipB  tlerivcd  rrtiui  varitms  eoiircee.  lu  tlu-  up|K'r  ttiird 
of  the  arm.  lh(j  brachial  vcsseU  and  median  nerve  have  been  seen  concealed  to  ihe  exient  ol 
three  inches  by  II  muscular  liij-iT  of  cumsideraljle  thJckncsM,  derived  fnim  the  Coraco-bmchinlis. 
which  passed  round  to  the  inner  »ide  of  the  vei<HcI,  and  joined  the  internHl  head  of  ihe  Tric-eiis. 
Id  the  lower  half  of  the  arm  it  is  oocasioDally  concealed  by  a  liroud  thin  head  to  the  I!ice[)e 
mosclo  (see  p.  303).  A  narrow  ftcshy  i<Iip  from  the  Kic**ps  hns  been  seen  to  crot^s  the  artery, 
C0DC«aliD(;  it  for  ait  inch  and  u  liiilf,  its  tendon  vuding'  in  the  upoueurot^ia  covering  the  Pronator 
teres.  A  muscular  and  icntiiuitus  i^li|i  has  l»een  nein  to  arise  fn-m  the  esteroal  bicipital  ridiio 
by  a  long  u-ndon,  cross  i'bli(|uely  behind  the  lung  leudun  of  ilic  Bii-eps,  end  in  a  fleshy  btly-, 
which  appears  on  the  inner  side  of  the  arm  between  the  Biceps  and  Coraco-brachialis.  patties 
duwn  along  the  inner  edffc  of  ihc  former,  and  crosses  the  artery  very  obliquelv,  so  as  to  Uc  In 
front  of  it  for  thn-e  inchrii.  mid,  tinully.  end  in  a  narrow  flattened  tvndrm.  whirh  i^  inserted  into 
the  aponenrosis  over  the  Prouaior  U'rei4.  A  tendinous  Rlip.  arising  from  the  deep  part  of  iba 
tendon  of  the  PcctoraUs  major,  hus  been  seen  to  cross  the  artery  obliqaely  at  or  below  the 
Coraco-braohiulis.  and  join  the  intermnscular  sentum  above  the  inntT  condyle.  The  Brachialis 
auticua  not  unrreqiiently  proji'cl.i  iit  the  outer  Rtoe  of  the  artery,  oecimioually  overlaps  it,  nending 
iDwarda,  across  the  artery,  an  iipi'neuro.sis  which  binds  the  vessel  down  upon  the  llruchtalis 
aaticas.  Homtitimcs  a  fleshy  slip  from  the  mut!cle  covers  tho  vesr^el,  in  one  case,  to  the  cxteot 
of  three  inches.  In  somi  cases  of  hi>;h  origin  of  the  Pronator  radii  teres,  an  nponenroKU<  extends 
from  it  to  join  the  Brachialis  anticns  exiemal  to  the  artery;  a  kind  of  arch  beiny  thus  formed. 
under  which  the  principal  artery  and  m^'dian  uervc  pma,  so  as  to  be  coneenled  for  half  on  inch 
•boTe  the  transverse  level  of  the  condyle. 

Surffical  Anatomj/.  Compression  of  the  brachial  artery  is  n>qnired  in  cases  of  tunpotatioD  of 
the  arm  or  forearm.  In  resection  of  ihr  elbow-joint,  ami  the  removal  of  lumont;  and  it  will  )m 
observe<l,  that  it  mnv  be  effected  in  afmnst  ony  part  of  its  course ;  if  pressure  is  made  in  the  upper 
part  of  the  limb  it  bhonld  be  directed  from  witlun  outwards,  and  if  io  the  lower  part  from  Wfore 
backwards,  k^  the  artery  lii-a  on  tlie  inner  side  of  the  hiimerus  above,  and  in  front  of  it  hcdow. 
The  most  favorable  sitaation  is  either  above  or  hrlow  the  insertion  of  the  t'orat-o-brnrhialis. 

The  appUcatioQ  of  a  ligiUnr«  to  the  brachial  artery  may  be  required  in  cases  of  wonnd?  of  the 
vef>8el,or  in  wonnds  of  the  palmar  arch,  where  eompreiiiiion  of  the  radial  and  ulnar  urleri'--  failii  to 
arrest  the  hemorrhage  It  is  aUo  ne^'ossnry  in  cnf<<'A  of  aneurism  of  the  bmohial,  the  radial,  ulnar, 
or  interoitseiiua  arteries;  and  it  m:iy  be  Mcnred  in  anv  part  of  its  course.  The  ehiof  |ruidvs  io 
determiniajr  its  position  are  the  surface-marking's  proituc'<--d  by  the  inner  mnrgiu  of  the  t'oraco- 
brachiiilis  and  Biceps,  the  known  course  of  the  Tea?*-I.  nod  its  pulsation,  which  should  be  care- 
fully felt  for  before  anv  oiM_*rati<in  is  performed,  as  the  vessel  oecatiionnlly  deviates  Xt*>m  its  nsna] 
position  in  the  arm.  In  whatevi^r  situation  the  o|ifratton  h  performed,  great  care  is  necessary 
un  aeconnl  of  the  extreme  thirinesa  of  the  parts  covering  the  artery,  and  the  intimate  connetiioo 
which  lue  vessel  hits  thronphorit  its  whole  course  with  important  nerves  and  veins.  Sometimes 
a  thin  layer  of  muscular  fibre  is  met  uiih  concealrnf<  the  artery ;  if  such  is  the  case,  it  raosi  be 
divided  across,  in  order  to  expose  the  vi'ssc-l. 

In  the  vj-pcr  till  nl  t/  ihe  arm  the  arlen-  m.ivbe  exposed  in  the  following  manner:— The  patient 
being  plated  horisoDtally  upon  n  tnldt.  ifie  nftectod  limb  should  be  raided  from  the  side,  and  tho 
hand  snpinated.  An  incision  about  two  inches  in  length  should  be  made  on  the  idnarside  of  the 
Coractwbrachialis  Kiui"ele.  and  thi'  subjuceni  fascia  cautiously  divided  bo  uf  to  avoid  wounding  the 
internal  cnlaou-ous  nerve  orbasille  vem,  which  sometimes  run  on  the  surface  of  the  arterj'aahigh 
as  the  axilla.  The  fascia  having  been  divided,  it  should  be  remembered,  that  the  ulnar  and  intenul 
cutaneous  nerves  lie  on  tbe  inner  side  of  the  nrtery.  the  median  un  the  outer  side,  the  latter  nerve 
taring  oeeasionnlly  suiwrticini  to  the  nrtery  in  this  sitnatiim,  and  thut  the  veiue  comites  are  also 
in  relation  with  tbe  resiel,  one  on  cither  side.  These  being  cnrefnlly  separated,  tho  aneurism 
needle  slu*iild  be  passed  roand  the  artery  from  the  ninar  to  the  radiij  eide. 

If  two  arteries  am  presrct  in  the  arm  in  eonKt'ipience  of  a  high  division,  they  are  usually  placet! 
Bide  by  side;  and  if  they  ore  e.\pnsed  in  an  operulion,  the  snrgeon  should  endeavor  to  n^certiiin, 
by  oltcmnlcly  pressing  on  one  or  the  other  vessel,  which  of  the  two  eommunicate."  with  ihe  wound 
or  aneurism,  when  a  ligature  may  be  applied  accordingly;  or  if  pulsation  or  hemorrhage  ceaK-a 
only  when  both  vessels  are  compref*se(i.  both  vessels  may  Ite  tied,  as  It  may  be  concluded  that 
the  two  communicate  above  the  sent  of  disease  or  arc  reunited. 

It  should  also  be  remembert^tl,  ih.at.  two  arteries  may  be  present  in  the  nrm  in  a  case  of  high 
division,  and  that  one  of  thest?  ni:iy  tie  found  iilong  the  inner  intermuscular  seplnm.  in  a  litif* 
towards  the  inner  condyle  of  the  humerus,  or  in  it*  usual  position.  Itut  deeply  placed  beneath  tho 
common  trunk:  a  knowledge  of  ihese  ficts  will  at  once  suggest  tbe  precautions  necessary  in 
CTery  cose,  and  indicate  the  necessary  measures  to  be  adopted  when  met  with. 

In  the  miilfllr  of  thf  arm  the  brachial  artery  may  be  ex]>i>sed  by  making  an  incision  alonic  the 
innpr  margin  of  the  Hieepn  niuMcle.  The  forearm  b'-mg  bent  so  as  to  relax  tbe  mni*ele.  it  shoald 
he  drawn  sli^'htly  aside,  and  Ihe  fuscia  being  carcffllly  divided,  the  mediau  nerve  will  be  exposed 
lying  upon  the  urter}-,  sometimeii  beneath;  this  being  drawn  inwards  and  the  mnscle  uulwurdSf 
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ihc  ortctT  ^liuiilil  be  M>pamH'd  from  its  nccompanjiofr  vcios  uq4  ^crurotl.  In  this  iiiluatioii  the 
iuftrior  profuDdo  miiy  Ik.-  mistaken  for  tlio  muin  trunk,  cppcciully  if  enlarged,  from  the  collateral 
circulation  baviug  buccimc  estublibhcd;  this  mnv  be  avoided  bv  directing  the  incision  cslemally 
towards  the  HicPiis  raUi^r  thua  inwards  or  l)ai_'kwiird3  towards  the  Trii'fps. 

The  toteer  paii  of  the  hrarhUtt  artery  is  of  extreme  inu.>resi  in  a  eurpical  point  of  ricw,  on  n«- 
coiint  of  the  relation  which  it  bears  to  those  reins  most  commonly  oppucd  in  venesection.  Of 
thf.te  vessels,  the  median  basilic  is  the  largest  and  most  promint^at,  nnd,  consi'i|nenily,  the  une 
asaally  m-lecfcd  for  ttiir  ciperation.  It  ishoidd  In;  rrmi-mtH'ped,  ihat  Ihia  vein  run:*  parallrl  wilh 
the  bruchial  arter}',  from  whi(h  it  in  Hcparatcd  by  the  bic^ipital  fiucia,  and  thut  in  no  cu5e  iihoald 
this  vessel  be  selected  for  venesect  ion.  except  in  a  part  which  la  not  in  contact  with,  the  artery. 

CiJt(U':rai  Circulation.  After  the  application  or  a  ligature  to  the  bmchial  artery  in  the  upper 
third  of  the  arm,  the  circulation  is  earned  on  by  braachoa  frum  the  circumflex  aoil  subscapular 
arteries,  onastomosinf?  with  asicenditig  branches  from  the  superior  pmrundn.  \(  \\i(i  brachial  is 
liwl  Mote  the  origin  of  the  profnada  arteries,  the  circniatioa  is  maintained  by  the  branches  of  tho 
profiindie.  anastomosing'  with  the  recurrent  radial,  ulnar,  and  inleroK.seous  nrterie'*.  In  two  cases 
described  by  Mr.  8oulh.'  in  which  the  brachial  artery  had  been  lied  8om«  time  previobbly,  in  one 
"a  longr  portion  of  the  artery  had  bw-n  obliienited,  and  sets  of  veeficls  are  descending  on  either 
aide  from  above  the  obliteration,  tn  be  received  into  others  which  ascend  in  a  similar  manner 
from  bclttw  it.  In  the  other,  the  obliteration  is  leas  extensive,  and  a  pingtc  curved  artery  about 
OS  big  aa  a  crow-tjuill  pu-sties  frum  tbe  upper  to  the  lower  open  part  uf  the  artery." 


The  branches  of  the  brachial  aitcry  arc  tho 

Superior  profunda. 
Nutricat  arterj. 

Muscular. 


Inferior  profunda. 
Auastomotiea  magna. 


Tho  superior  profunda  arises  from  the  inner  and  back  part  of  the  brachial, 
oppoiiitc  the  lower  border  of  the  Teres  major,  aiid  passes  backwardH  to  the 
interval  between  the  outer  and  inner  heada  of  the  Triceps  muscle,  aoLoinpanied 
bj  the  mustmlo-spiral  nerve;  it  winds  round  tho  back  part  of  the  sliaft  of  the 
humerus  in  the  Bpiral  groove,  between  the  Triceps  and  the  bone,  and  descends  on 
the  outer  side  of  the  arm  to  the  space  between  the  Braehialis  amicus  and 
SupiiiaUjr  lorigus,  jis  far  a.s  the  elbow,  whero  it  anastomoses  with  the  recurrent 
branch  of  the  radiul  artery.  It  supplies  the  Deltoid,  Goraco-brachialis,  and 
Triceps  ma-wles,  and  whilst  in  the  j/roove,  between  the  Triceps  and  the  bone^  it 
gives  oil' tho  posterior  articular  artery,  which  descends  pcrpcnrlicnlarly  between 
the  Triceps  and  the  bone,  to  the  back  part  of  tho  elbow-joint,  where  it  anastomo- 
ses with  the  interosseous  recurrent  branch,  an(i,  on  the  inner  side  of  tho  arm. 
with  the  posterior  ulnar  recurrent,  and  with  tljc  anastornotica  magna  or  inferior 
profunda  (fig.  221). 

The  nntrimt  artery  of  the  shaft  of  tlic  humerus  arises  from  the  brachial,  abotit 
the  middle  of  the  arm.  Pa^sinj^  downwar<Is,  it  enters  the  nutritious  canal  of  that 
bone,  near  tho  insertion  of  the  Coraco- brachial  is  muscle. 

The  inferior  profunda,  of  small  sizt^  arises  from  the  brachial,  a  little  below  the 
middle  of  the  arm ;  piercing  the  internal  intermuscular  septum,  it  descends  on  the 
surface  of  the  inner  head  of  the  Triceps  muscle,  to  the  space  between  thr;  inner 
condyle  and  olecranon,  accompanied  by  llie  ulnar  nerve,  and  terminates  by  anas- 
tomosing with  tho  posterior  tdnar  recurrent,  and  anastomotica  magna. 

The  ana-itomotka  ma'jiia  arises  from  the  brachial,  about  two  inches  above  tho 
elbow-joinL  It  pas.scs  transversely  inwards  upon  the  Braehialia  anticus,  and, 
piercing  the  internal  intermuscular  septum,  winds  round  the  back  part  of  the 
humerus,  between  the  Triceps  and  the  bone,  forming  an  arch  above  the  olecranon 
fossa,  by  its  junction  with  the  jxisterior  articular  branch  of  the  superior  profunda. 
As  this  vessel  lies  on  the  Brachialis  anticus,  an  offset  |)ns.ws  between  the  internal 
condyle  and  olecranon,  which  anastomoses  with  the  inferior  profunda  and  po.-*- 
terior  ulnar  recurrent  arteries.  Other  branches  ascend  to  join  the  inferi<jr  pro- 
funda ;  and  some  descend  in  front  of  the  inner  condyle,  to  anastomose  with  the 
anterior  idnar  recurrent. 

The  mtacuhr  arc  three  or  four  large  branches,  which  are  distributed  to  the 


*  Cuujxa's  Surgery,  p.  254. 


The  lladial  artery  appears, 
from  its  direction,  to  he  tlw 
coutiuuation  of  the  brachial, 
but,  in  size,  it  is  snialk'r  iban 
the  ulnar.  It  commences  at 
tUe  bifurcation  of  the  hrachini 
just  below  the  bend  of  the 
elbow,  and  passes  along  the 
radial  tride  of  the  forearm  to 
the  ftTist;  it  then  winds  back- 
wards, round  the  outer  side 
of  the  Cttq>u5>,  beneath  tlie 
Extensor  tendons  of  the 
thumb,  and,  running  for^vards, 
passes  between  tlie  two  heads 
of  the  first  Dorsal  interos- 
seous masclc,  into  the  palm 
of  the  hand.  It  then  crosses 
the  metacarpal  bones  to  the 
ulnar  border  of  the  hand, 
formini.'  the  dcej)  palmar  arch, 
and,  at  its  termination,  inos- 
culates with  the  deep  branch 
of  the  ulnar  artery.  The 
relations  of  this  vessel  may 
thus  be  conveniently  ilivided 
into  three  parts,  viz.,  in  front 
of  the  forearm,  at  the  back 
of  the  wrist,  and  in  the  hand. 

Helatinna.  In  the  forearfju 
this  vessel  extends  from  op- 
posite the  neck  of  the  radius, 
to  the  foi^i  part  of  the  styloid 
pr<x;ess,  bemg  placed  to  the 
inner  side  of  the  shaft  of  that 
bone  above,  and  in  front  of  it 
l>elow.  It  is  sui>ei1icial 
tlnoughout  its  entire  extent, 
being  covered  by  the  integu- 
ment, the  suiierficial  and 
deep  fascia^  and  slightly 
overlapped  above  b  v  the 
Supinator  Itmgus.  In  its 
course  downwards  it  lies 
upon  the  tendon  of  the  Bi- 
ceps, the  Supinator  brevis, 
the  Pronator  radii  teres,  radial 
origin  of  the  Flexor  sublimis 
digiturum,  the  Flexor  lungus 
pollicis,  Pronator  quadratuf> 
and  the  lower  extremity  of 
the   radius.      In   the   upper 
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iMkI  oF  its  course,  it  lies  between  the  Supinator  longua  and  tbe  Pronator  radii 
teres;  iu  its  lower  two-thirds,  between  the  tundous  of  tlio  hu|nnator  lunguii  and 
the  Flexor  carj>i  radialis.  The  radial  nerve  lies  along  the  outor  slcle  of  the  artery, 
iu  tiie  middle  thinl  of  ita  course;  and  some  filaments  of  the  inu.scnlo-outaueous 
nerve,  after  piercing  the  deep  fascia,  run  along  tiie  lower  part  of  the  artery  as  it 
winds  round  the  wrist:  The  vessel  is  accompanied  by  vcnaj  comites  throughout 
its  whole  course. 


Plan  op  the  Rklatioxs  of  tuk  Radial  Artery  in  the  Forearm. 

Infron(. 

Integument,  BaperficUl  and  deep  fascuc. 

Sapmator  ioogus. 


Inner  title. 

Prooalor  radii  tt'rus. 
Flexor  ciirpi  rudialie. 


B«aui 

ArMry  In 
ForMfm. 


Outer  siJ^. 

Supinator  luogus, 
Katliul  nerve  [middle 
Uiird). 


Bt-himl. 

Tendon  of  Biceps. 
Hujiinator  brt'viit, 
I*rimuUir  radii  teres. 
Flexor  BtitiUmia  dig-itorara. 
Fluxor  lun}^!^  pullicis. 
Pronator  ijuadratns, 
Itadins. 

At  tli/e  wrift,  as  it  winds  round  the  outer  side  of  tho  carpus,  from  the  stybid 
proce,<3  to  tlie  first  interosseous  space,  it  lies  ujwn  tlio  external  lateral  ligiLmcnt, 
Deing  covere*!  by  tho  Extenwjr  tendons  of  the  thumb,  subcutaneous  veins,  some 
filaments  oi  the  racial  nerve,  and  the  integument.  It  is  accompanied  by  two 
veins,  and  a  filament  of  the  musculo- cutaneous  nerve. 

In  the  haml,  it  passes  from  the  upper  end  of  the  first  interosseous  space,  between 
the  heads  of  tho  Abductor  indicis,  transversely  across  the  palm,  to  the  base  of 
the  metacarpal  bono  of  the  little  finger,  where  it  inosculates  with  the  commuui. 
eating  branch  from  tho  ulnar  artery,  forming  the  deep  paWnar  arch.  It  hcs  upon 
the  euriJul  extremities  of  the  metacarpal  bones  and  the  Interossei  muscles,  being 
covered  by  the  Flexor  tendons  of  tho  fingers,  the  Lumbricales,  the  muscles  of  tho 
little  finger,  and  the  Flexor  brevis  poUtois,  and  is  accompanied  by  tho  deep  branch 
of  the  ulnar  uerve. 

Petuliarittes.  The  orii^  nf  the  radial  artery  varica  Dcarljr  in  the  proportion  of  one  case  in 
eifht.  In  one  cajie  the  origin  was  lower  than  nsnal;  in  the  othere,  inc  upper  part  of  tho 
brachial  was   a   mure    frei|tu-Dt    source   uf  origin  than    the   nxillory.     The   variatioos   in   tho 

fosiiioo  nf  thi«  vessel  in  tlic  arm,  and  at  thi^  bend  of  the  elhow,  have  bei'n  already  mentioned. 
n  the  rorearin  it  deviates  lei^  rn'<|iientl)-  from  its  position  than  the  uhmr.  It  has  been  Found 
tTing*  over  (he  ro^cia,  instead  of  beneath  it.  It  bos  also  been  observed  on  th<.*  surfuco  of  tho 
l^apiunIur  loofiuti.  ia^lcud  of  alonK  its  inner  border;  and  In  taming  round  ihu  wrist,  it  bos  lx>en 
Hcn  lying  over,  inift^wd  of  beneath,  the  Extensor  tendons. 

SarffieaJ  Anntntni/.  The  oppration  of  tying  tho  radial  artery  is  required  in  cases  of  wounda 
either  of  its  tmnk.  or  of  some  of  ita  branchofl.  or  for  aneurism  ;  and  it  wilt  be  obitorved,  that  the 
re«»el  may  hf  t-npily  exposed  in  any  part  of  its  course  thnmgh  the  foreurm.  The  oiwraiiim  in 
tbe  middle  or  inferior  third  of  thin  region  i»  cafiily  performed ;  bat  in  the  upper  thin,i.  m-nr  tiio 
elbow,  (he  operulinQ  fa  uttended  with  some  ilifliculty,  fmm  the  greater  de|ith  (if  the  vessel,  anil 
from  iti  being  ovi-rlappfd  by  the  Supinator  longuH  and  IVmaior  mdii  teres  mnseles. 

Tu  tie  the  artery  in  tins  tdtuntion.  an  incision  three  inches  in  length  should  be  made  through 
the  inlegnment.  from  the  bend  of  the  elbnw  i)hlii|aely  d'lwnwards  and  oiitwarda,  on  the  radial 
udu  of  the  forvarm,  avuiding  the  branches  of  ihu  uiediuu  veiu ;  the  fascia  uf  tbe  una  being 
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divided.  nn>l  the  Siipinntor  toniniB  drawn  n  little  ontwnnls,  the  artcrr  will  be  expo]it><I.  Ilie 
Tvose  cumtU-s  Hboulil  he  curcruUy  HepamU-d  Truni  tlu-  vi^^el,  uid  ibu  ligature  pu«K-tl  rrotn  the 
r&dial  to  tilt:  utnar  »iil<--. 

Id  tbe  middle  tliird  of  the  fun-'arm  the  nrlvry  ni;i}'  he  ex)>u»ed  b,v  inakioft  an  incision  otttiniilar 
Ii;u);lh  <iu  iht;  iom^r  murfciii  iif  thi;  Supinator  Itin^'tiK.  tii  tliia  situation  the  radikl  nerrf  ties 
in  cln^c  rclutioD  with  the  outer  side  of  tbe  artery,  and  should,  as  well  as  the  reiDs,  be  t-arf  full; 
ftToidi-d. 

Id  the  lower  third,  the  artery  ia  easily  seeured  by  dividing  the  int4?piimcDl  and  fasciw  to  the 
intcn'ul  between  the  tendons  of  the  Sujunator  Lougua  and  Klexor  carpi  nidialis  muscleg. 

The  branches  of  the  radial  artery  may  be  divided  into  three  groups,  correspond- 
ing with  the  three  regions  in  vhich  this  vessel  is  situated. 


iRadiiil  recurrent 
Muscular. 
Su|jerficinlis  volse. 
Anterior  carpal. 


Hand. 


Wrist 


Princcps  polHcis. 
Radialis  indicis. 
Perforantcs. 
Interosseie. 


Posterirtr  carpaL 
Metacarpal. 
Dorsales  pollicis. 
Dorsalis  indicia. 


le  radial  rccttrrerU  is  given  off  immediately  belovr  the  elbow.  It  ascends 
between  the  branches  of  the  inusculo-spiral  nerve,  lying  on  the  Supinator  brevis 
and  then  betwee-n  the  Supinator  lon^ia  luul  Brachialis  anticus,  supplying  these 
musclej^  the  elbow-joint,  and  anaistomosing  with  the  terminal  branches  of  the 
superior  profunda. 

Tlie  iintsruhr  Irancfies  are  distributed  to  the  muscles  on  the  radial  side  of  the 
forearm. 

The  mpcrjicialU  volte  arises  from  the  radial  artery,  just  where  this  vessel  ia 
about  to  wind  round  the  wrist.  Running  forwards,  it  pusses  between  the  muscles 
of  the  thumb,  which  it  supplies,  and  nna.stomoses  with  tlie  termination  of  the  ulnar 
artery,  completinjr  the  superficial  palmar  arch.  This  vessel  varies  considerably 
in  size,  usually  being  very  small,  and  terminating  in  the  muscles  of  the  thumb; 
sometimes  it  is  as  large  as  the  continuation  of  the  ratUal. 

Tlie  f.arpal  brancfu>s  supply  the  joints  of  the  wrist.  The  ant^rinr  carpal  is  a 
small  ves.sel  wliich  arises  from  the  ra<Ual  artery  nt*ar  the  lower  burdor  of  the  Pro- 
nator quadratus,  and,  nmning  inwards  in  front  of  the  radius,  anastomoses  with  the 
antt^'itir  carpal  hranch  of  the  ulnar  artery.  I'Vom  the  arch  thus  formed,  branches 
descuiid  to  supply  tho  articulations  of  the  wrist. 

Tlie  posten'or  carpal  is  a  small  vessel  which  arises  from  the  radial  .irtcry  lienoath 
the  Extensor  tendons  of  the  thumb ;  crossing  the  carpus  transversely  to  the  inner 
border  of  the  hand,  it  aaastomoses  with  tlie  posterior  carpal  branch  of  the  ulnar. 
It  sends  branches  upwards,  whicli  anastomose  with  the  t*;rmination  of  the  ante* 
rior  interosseous  artery  ;  other  brandies  descend  to  tlie  metacarpal  spaces;  they 
are  the  dorsal  interosseous  arteries  for  the  third  and  fourth  interosseous  sp.-w.-e;*, 
and  ana.st<;mo.se  with  the  posterior  perforating  branches  from  the  deep  jiulniar 
arch. 

The  metacarjxtl  {JirgC  dorsal  inlerosseous  hranch)  arises  beneath  the  Extensor 
tendons  of  the  thumb,  sometimes  with  the  posterior  carpal  artery,  running  for- 
wards on  the  second  Dorsal  interosseous  muscle;  communicating,  behind,  with 
the  corresponding  perforating  branch  of  tlie  deep  palmar  arch ;  and,  in  front, 
inosculating  with  the  digital  branch  of  the  sujK'rficial  palmar  arch,  aud  supplying 
the  adjoining  si<lea  of  the  index  and  middlo  fingers. 

The  doraalca  piylUria  arc  two  small  vessels  which  run  along  the  sides  of  thfl 
dorsal  a.si>ect  of  the  thumb.  They  sometimes  arise  separately,  or  occasionally  by 
a  common  trunk,  near  tbe  base  of  the  lirst  metacarpal  Itonc. 

The  dorsalis  indicis,  also  a  small  branch,  runs  along  the  radial  sidu  of  the  back 
of  the  index  finger,  sending  a  few  branches  to  the  Abductor  indicis. 


BRANCHES  OF  THE  RADIAL. 
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Fig.  230.— Cltiar  and  Radixl  Arterin. 

De«p  View. 


n/irfMmrrirm 


ff 


>*: 


JLvorrrWj 


Stimrrvm* 


The  firinr^ps  pollicis  arises  from  the  raflial  just  aa  it  turns  inwards  \o  the  deep 
[lart  of  llie  haml;  it  iltwceiuls  between  the  Abductor  iiidicis  aiul  Adducti)r  pullicijfv 
alou^  tlio  aloar  side  of  tho  iiiuta* 
carpal  bone  of  tho  thumb,  to  the 
base  of  the  first  phalanx,  where  it 
divides  into  two  bnuiohes.  which 
run  alutig  the  sides*  of  the  palmar 
osjiect  of  the  thumti,  aud  form  an 
arch  on  the  under  surface  of  the 
lost  phalanx,  from  which  branches 
are  distributed  to  the  integument 
and  cellular  membrane  of  ilie  thumb. 

The  radialis  ituiicU  arises  close 
lo  the  preceding,  descends  between 
the  Ahfiuctor  indicis  ami  Adductor 
potlicis,  and  runs  along  the  radial 
side  of  the  index-fmgcr  to  its  ex- 
tremity, where  it  an:istoinoscs  with 
the  collateral  digital  artery  from  the 
superficial  palmar  arch.  At  tho 
lower  border  of  the  Adductor 
poUicis  this  vessel  anastomoses  with 
the  prinoeps  polUcis,  aud  gives  a 
communicating  brunch  to  the  super- 
ficial palmar  arch. 

Tlio  }ier/orantc9,  ihroo  in  number, 
pass  backwards  between  tho  heads 
of  the  last  three  Dorsal  interossei 
moselcs.  to  inosculate  with  the  dor- 
sal interossouus  arteries. 

The  }xtlm-ir  itUeroaaeee,  throe  or 
four  in  number,  are  branches  of  the 
deep  palmar  arch ;  they  run  for- 
wards upon  the  Interossel  muscles, 
and  anastomose  at  the  clefts  of  the 
fingers  with  the  digital  branches  of 
the  superfiuial  arch. 


Jfin-f-'— 


-  MaMiftt, 


tBHar  Cif^tmf 
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The  Ulnar  Artery,  the  larger  of 
the  two  sulMlivisions  of  the  bra- 
chial, commences  a  little  below  the 
bcud  of  the  elbow,  and  crosses  the 
inner  side  of  the  forearm  obliquely 
to  the  commencement  of  its  lower 
half;  it  then  runs  along  its  ulnar 
border  to  the  wrist,  crosses  the  annu- 
lar UgaiDeut  on  the  radial  side  of  the 

pisiform  bone  and  passes  across  the  palm  of  the  hand,  forming  tho  Buperficinl 
palmar  arch,  which  tenninatcs  by  inosculating  with  the  superficialis  voljv. 
Mclations  in  the  Formrm.  In  its  upper  half,  it  is  deeply  seated,  being  coverctl 
all  the  superficial  Flexor  muscles,  excepting  the  Flexor  <;arpi  ulnaris ;  crossetl 
the  median  nerve,  which,  for  about  an  inch  lies  to  its  inner  side;  and  it  lies 
n  the  Urachialis  anticus  and  Flexor  profundus  digitorum  muscles.  Tn  the 
^nuyr  half  of  the  f  jrcarm,  it  lies  upon  the  Flexor  profundus,  being  covered  by  the 
iategumeot,  and  the  auperiicial  aud  deep  fasciai,ttnd  is  placed  between  the  Flexoi 


by 
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carpi  ulnnri.'^  nnd  Flexor  sublimis  digitoruni  mnsclcs.  It  is  occompimied  by  t^o 
veins,  wliioli  lie  one  on  each  side  of  ibe  vessel ;  the  ulnar  nerve  lies  on  its  inner 
side  ior  the  lower  two-thirds  of  its  extent,  and  a  small  branch  from  it  descends  on 
the  lower  part  of  the  vessel  to  the  palm  of  the  hand. 

Plak  of  Rklation3  of  the  Ulnar  Aktkkt  in  thk  Fobkabm. 

In/ronL 

Superficial  Flexor  masclos.  1  rr         i.  ir    r  .i.      .. 

Modian  nerve.  }  ^I'l'*^"^  ^"^^  "^  **''=  *'**^'7- 

Superliciiil  and  deep  Tascise.     Lower  hdf  of  the  artery. 


Inner  n'de. 
Flexor  caqii  ulnaria. 
Clnor  nerve  (lower  two-lhlrds  of 
lie  arterj*.) 


rinkr 
ArWnr  In 
Forwnii. 


Ouier  fiile. 
Flexur  gabliiuU  di^torani. 


Sehituh 
Brachinlit)  anticns. 
Fiuxor  profundus  digitorum. 

At  th«  wrist,  the  ulnar  artery  is  covered  by  the  integument  and  fascia,  and  lies 
npon  the  anterior  annular  ligament.  On  its  inner  gide  is  the  pisiform  bone.  The 
iilnar  nerve  lies  at  the  inner  side,  and  somewhat  behind  the  artery. 

In  fhi  (>alrn  of  tht  /tarul,  the  continuation  of  the  ulnar  artery  is  callerl  the  super- 
ficial palmar  nrcli ;  it  passes  olilirjuely  outwards  Ui  the  interspace  Ivtwet^n  the 
ball  of  the  thumb  and  the  index  finger,  where  it  anastomoses  with  thesnperUcialia 
vohe,  and  a  branch  from  the  radialis  indieis,  thus  completing  the  superficial  pal- 
mar arch.  The  convexity  of  this  arch  is  directed  towards  the  fingers^  its  ctjncav- 
ity  towards  the  muscles  of  the  thumb. 

Tlie  superficial  palmar  arch  is  covered  by  the  Palmaris  brens,  the  ivtlmar  fascia, 
and  integument ;  and  lies  upon  tlie  annular  ligament,  the  muscles  of  the  little  linger, 
the  ttinduns  of  the  superficial  l-'lexor,  and  the  divisions  of  the  median  and  ulnar 
nerves,  the  latter  aooompanying  the  artery  a  short  part  of  its  course. 

Relatio>'s  op  the  SfpEunciAL  Palmar  Arch. 


In  front 
IntegameDt. 

PalmarU  breris. 
Palmar  fascia. 


riMr 

Art^rt  In 

llkti4. 


Behind. 
Annular  lipimcnt. 
Orig^in  nf  muscles  of  little  Gngcr. 
Knperficiul  Flextir  irndunn. 
DirisioDti  of  nunliua  nnd  nluar  nerves. 


Picttlntnticii.  'Hie  ulnar  artery  was  found  to  vary  in  its  ori^n  nearly  in  the  proportion  of 
one  in  thirteen  eases,  in  one  rase  nrisinfr  lower  than  upual,  about  twif  or  lliree  iucues  below  ibo 
elbow,  and  in  all  the  other  cn&es  much  higher,  the  brachial  being  u  more  fretioont  fionrce  of  origin 
than  tiie  axillun,'. 

Variations  in  the  pofiitloa  of  this  Te»>sel  are  more  trennent  than  in  the  radial,  ^hen  iti  ori> 
ffin  is  normal,  the  course  of  the  vesFcl  is  rarely  changed.  When  it  arises  high  uj>,  its  position 
a  the  foreunn  i^  almost  invariably  t(a|H.'rfii>iaI  to  the  tlcxur  muxcleH,  lying  commonly  beneath  the 
Tuscia,  mon-  mn'ly  between  the  fut^cia  and  integument.  In  a  few  ca.'^cs.  il9  position  was  sabcQ- 
tADeonR  in  Ihp  upper  part  of  the  fort-arm,  sub-aponenrottc  in  the  lower  part. 

Surtft'cal  Anatomy.  The  application  of  a  ligatnre  to  this  vessel  is  required  in  cnsei  ofwonnd 
of  the  artery,  or  of  its  branubes.  or  in  con^qncncc  of  aneurism.  In  the  iinper  half  of  ihc  fore* 
arm,  the  artery  is  deeply  seated  beneath  the  saperficial  Fle.\or  muscle."*,  una  their  division  woald 
be  requisite  in  a  case  of  recent  wouml  of  the  artery  in  thii*  piMintion.  in  ortlcr  to  secure  it.  but 
'onder  no  other  circumstances.  In  the  middle  and  lower  third  of  the  forearm,  thin  vessel  maybe 
easily  secnn-d  by  making  an  incision  on  the  radial  side  of  the  tendon  of  the  Flexor  carpi  ulnaris  ; 
the  deep  fuHcia  being  divided,  and  the  Flexor  carpi  utnarls  and  Ua  companion  mosclc.  the  Flexor 
■ublirais,  being  Hcparulcd  from  each  other,  the  ve>s<rl  will  be  exposed,  accompamod  by  its  veuio 
rnmttes,  the  nlnar  nerve  Mni:  on  its  inner  side.  The  veins  being  separated  from  the  nrtery,  the 
'igature  should  be  passed  from  the  ulnar  to  the  radial  side,  taking  cnrc  to  avoid  ibc  ulnar  DerTC. 


The  ant^or  ulnar  re- 
current arUea  immediately 
below  the  elbow-joint,  passea 
upwards  and  inwards  be- 
tween the  Brachialis  auticua 
and  Pronator  radii  teres, 
supplies  these  muscles,  and, 
in  front  of  the  inner  con- 
dyle, anastomoses  with  the 
anustomutica  magna  and  in- 
ferior  profunda. 

The  posterior  ulnar  re- 
cwrenl  ia  much  larger,  and 
arises  somewhat  lower  than 
the  preceding.  It  passes 
backwards  and  inwards,  be- 
neath the  Flexor  Rublimis, 
and  aficends  behind  the  iimer 
condyle  of  the  humerus.  In 
the  interval  between  this 
eminence  and  the  olecranon, 
it  lies*  beneath  the  Flexor 
carpi  uluari^  ascending  he- 
tween  the  heads  of  that 
muscle,  beneath  the  ulnar 
nerve ;  it  supplies  the  neigh- 
boring muscles  and  joint, 
and  aniistomoi«es  witli  the 
inferior  profVinda,  anasto- 
motica  magna,  and  intcr- 
osaooua  recurrent  arteries. 

The  inf^roffseous  artt^nj  ia 
a  short  trunk,  about  an 
inch  in  length,  and  of  con- 
siderable size,  which  arises 
immeiliately  below  the  tu- 
berosity of  the  radius,  and, 
I  '--|lftBsing  backwards  to  the 
upper  border  of  the  inter- 
o&teous  membrane,  divides 
into  two  branches,  tlie  an- 
terior and  posterior  i  uter- 
osseous. 

The  anterior  irUerosseoui 
passes  down  the  forearm 
on  the  anterior  surface  of 
the  interosseous  membrane, 
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to  wliicli  it  ia  connected  hy  a  thin  aponeurotic  arch.  It  is  accompanied  by  the 
interasseoiis  branch  ol'  the  median  nerve,  and  overlapiwd  by  the  eontiguoua 
margins  of  the  Flexor  profuntlus  iligltorum  and  Flexor  lougus  pollicis  muscles, 
giving  oft'  in  this  situation  muscular  branches,  and  the  nutrient  arteries  of  the 
radius  and  ulna.  At  the  upper  border  of  the  Pronator  quadratus,  a  branch 
descends  in  froat  of  that  xuuscic,  to  anastomoso  in  front  of  the  carpus  with 
branches  from  the  anterior  carpal  and  deep  palmar  arch.  The  continuution  of 
the  artery  i^asscs  behind  the  Pronat\:>r  quadratus,  and,  piercing  the  interosseous 
membrane,  descends  to  the  buck  of  tlie  wri^t^  where  it  unastonioscs  with  the 
posterior  carpal  branchep  o*"  the  radial  and  ulnar  arteries.  The  anterior  inter- 
osseous gives  oil*  a  long,  slender  branch,  which  accompanies  the  median  nerve, 
and  gives  of!sets  to  its  substance.  This,  the  median  astcry,  is  sometimes  much 
enlarged. 

Tlie  jiosUrior  interosscom  artery  passes  backwards  through  the  interval  be- 
tween the  oblique  lij/nment  and  the  upper  Iwrder  of  the  interosseous  membrane, 
and  down  the  back  i>art  of  the  forearm,  between  the  superficial  and  deep 
layers  of  muscles,  to  both  of  which  it  ilistributcs  branches.  Descending  to  the 
back  of  the  wrist,  it  anastomoses  with  the  termination  of  the  anterior  inter- 
osseous, and  with  the  posterior  carpal  branches  of  the  radial  and  ulnar  arteries. 
Tliis  artery  gives  ofl^  near  its  ori^n,  the  posterior  interosseous  i-ecurrent  braneb, 
a  large  vessel,  which  ascends  to  the  interval  between  the  external  condyle  and 
olecranon,  beneath  the  Anconeus  antl  ISupiiialor  brevis,  atiiusloniosiug  with  a 
branch  from  the  superior  profunda,  and  with  the  posterior  ulnar  recurrent 
artery. 

The  muscular  tranches  are  distributed  to  the  muscles  along  the  ulnar  side  of 
the  forearuL 

The  carpal  hrancfies  are  intended  for  the  supply  of  the  wrist-joint. 

The  anterior  atrjxil  is  a  small  vessel^  whieli  cros^^ea  the  front  of  the  carpus 
beneath  the  tendons  of  the  Flexor  profundus,  and  inosculates  with  a  corresponding 
branch  of  the  radial  artery. 

The  posterior  carpal  arises  iminedintely  above  the  pisiform  bone,  winding 
backwards  beneath  the  tendon  of  the  Flexor  carpi  nlnaris;  it  gives  oft'  a  branch 
which  pas.scs  across  the  dorail  surface  of  the  carpus  beueiith  the  Extensor  leuduns, 
anastomosiug  with  a  corresp'iutiiuj;  branch  oi"  the  radial  artery,  and  forming  the 
|joslerior  carpal  arch;  it  is  then  continued  along  the  metacarpal  bone  of  the  little 
linger,  forming  its  dorsal  branch. 

The  ilcej)  or  communiatting  branch  arises  at  the  commencement  of  tiic  palmar 
arch,  passing  deeply  inwarfls  bt!tween  the  Abductor  minimi  digiti  and  Flexor 
brcvis  minimi  digiti,  ni;ar  their  origins;  it  anastomoses  with  the  termination  of 
the  radial  artery,  completing  the  deep  palmar  arch. 

The  digital  branches^  four  in  number,  are  given  off  from  the  convexity  of  the 
superficial  palmar  arch.  They  supply  the  ulnar  side  of  the  little  finger,  and  the 
adjoining  sides  of  the  ring,  middle;  and  indcx-fingcrs;  tho  radial  side  of  the  index- 
fingor  and  thumb  being  supplied  from  the  radial  artery.  The  digital  artcrici  at 
first  lie  sujierticial  to  the  Flexor  tendons,  but  ad  they  p.iss  forwards  with  the  digital 
nerves  to  the  clefts  between  the  lingers,  they  lie  between  them,  and  are  there  joined 
by  the  interosseous  branches  from  the  deep  palmar  arch.  The  digital  arteries  on 
the  sides  of  the  fingers  lie  beneath  the  digital  nerves;  nnd,  about  the  middle  of  the 
last  plialanx,  the  two  branches  for  each  finger  form  an  arch,  from  the  convexity 
of  which  branches  pass  to  supply  the  niati-ix  of  the  naii. 


The  Descending  Aorta. 


The  Descending  Aorta  is  divided  into  two  portions,  thet  horacic  and  aMominal, 
in  correspondence  with  the  two  great  cavities  of  the  trunk  in  which  it  ut 
situated. 


THORACIC    AORTA. 


ill 


The  Thoracic  Aorta. 

The  TnoRAClC  Aorta  commences  at  the  lower  border  of  tbo  third  doraal 
vertebra,  oa  the  lefl  side,  and  tt.>r minutes  at  the  aortic  opening  in  the  Diaphragm, 
in  front  of  the  last  dorsal  vertebra.  At  its  conamenccment,  it  is  pituatcd  on  ihe 
left  side  of  the  spine ;  it  approacbea  the  modiua  line  as  it  dcscondn ;  aud^  at  itiA 
termination,  lies  directly  m  front  of  the  column.  The  direction  of  this  vessel 
being  inducnced  by  the  spine,  upon  which  it  rests,  it  is  concave  forwards  in  the 
dorsal  region,  and,  as  the  branches  given  off  from  it  are  small,  the  diminution  in 
the  size  of  ihe  vessel  is  inconsiderable.  It  is  contained  in  the  back  part  of  the 
posterior  mediastinum,  being  in  relation,  m/wnt,  from  above  dovruwnrds,  with  the 
left  pulmonary  artery,  the  left  bronchus,  ihe  pericardium,  and  the  tesophagus ; 
heiiiml,  with  the  vertebral  column,  and  the  vena  azygos  minor;  on  the  righl  aide, 
with  the  ven.!  azygos  major,  and  tlioracic  duct ;  on  the  l^/t  side,  with  the  left 
pleura,  and  lung.  The  u.'.Hophagus,  with  its  accompanying  nerves,  lies  on  the  right 
side  of  the  aorta  above ;  in  front  of  this  vessel,  in  the  middle  of  its  course ;  whiLt, 
at  its  huxT  jpart,  it  is  on  the  loft  side,  on  a  plane  anterior  to  it. 

Plan  of  the  Relations  op  the  Thoracic  Aorta. 

InfTont. 
Left  pulmfinary  artery. 
Left  lirouchus. 

Qldopliugus. 


Rifjht  tide. 

(E8oplug:as  (above), 
Vphb  azypoB  mojor. 
Thoracic  dact 


I         Aoru.  J 


l^ft  side. 

Pleura. 
Ki'fl  Imiff. 
(Ksupbu^ua  (below). 


Behind. 
Vprlobral  t'olnmn. 
Vena  azygos  minor. 

8urgic^  Anatoroti.  Tho  student  shoalH  now  consider  the  eSects  likely  to  be  prodneed  by 
sneuririni  of  the  thoracic  aorta,  m  disease  of  common  occiirn^Dco.  When  iv«  coDsidor  the  great 
depth  of  the  vr»<ie]  from  \\iv  surface,  and  the  aumber  of  important  stnictiircs  whii^h  stirrtiuod  iC 
on  every  -ide,  ii  may  be  easilv  conceived  whut  a  variety  of  obscure  sytDptoms  may  arise  from  dis- 
e&9e  of  this  part  of  the  arterial  syetem,  and  buw  ibey  may  be  liable  to  be  mistaken  for  those  of 
othf<r  alTof  tioQji.  Aneurism  of  the  thoracii^  aorta  moat  usually  extends  backwards,  along  the  left 
side  of  the  ^pinc.  prndiicin-if  nhsorption  of  the  bodies  of  the  vertebrc,  causing  exiensivc  curva- 
ture of  the  epioe;  whilst  the  irritntioti  or  presBure  on  the  cord  will  give  rise  to  pain,  cither  in 
the  cheat,  back,  or  loins,  with  rndiuiin^  pain  in  tfaf^  left  upper  intercoflol  Bpiiccs,  frnm  pressure 
on  the  inliTco-ttal  nerves;  at  the  Kamr  time,  the  tumor  may  project  back  on  each  side  of  the 
ipine.  beneath  the  initjrnmcnt.  as  a  pulsating  swelliue.  simulating  ahscesB  connected  with  dis. 
eoaed  bon^:  or  it  muv  displiicc  the  a'sophagus,  and  compress  Ihe  lang  on  one  or  the  other  side. 
If  ibe  tnmor  extend  forward,  it  may  nr('>s  upon  and  diHpliicc  the  heart,  giving  rise  to  palpitation, 

^and  other  symptoms  of  disensc  of  that  orpin;  or  it  may  diiiplnee.  or  even  compress,  the  ttso- 
phngUH.  cansin;;^  pnin  and  difTunlty  of  s^waliowiog,  as  in  stricture  of  that  tube,  and  nllimstely  even 
open  into  it  by  nlccmtion,  pnnliiring  fntal  hemorrhage.  If  the  disease  make  its  way  to  cither  eide, 
it  may  press  upon  the  thoracic  iluc-t;  or  il  may  burst  into  the  pleural  cavity,  or  itito  the  tmcbea 
or  luog ;  and  lo^tiy,  it  may  open  into  the  posterior  mcdia.ttiimin. 
y 


Branches  of  the  TnoRACic  Aorta. 


Pericanliac. 
Bronchial. 


Intercostal. 


(EdO]jhagcal. 
Posterior  mediastinal. 


The  j>frtf^rdiac  are  a  few  small  vesAcIs,  irregular  in  their  origin,  di.stributcd  to 
the  pericardium. 
27 
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The  hroncJiiat  arteries  arc  the  nutrient  vessels  of  the  lungs,  antl  vary  in  number, 
azo,  and  origia.  That  of  ihu  right  side  arises  from  the  lirat  aortic  intercoelal,  or, 
by  a  conunon  trunk  with  the  left  bronchial,  from  the  iront  of  tlio  thurucic  aorUu 
Those  of  the  lefl  side,  usually  two  in  number,  arise  from  the  thoracic  aorta,  one 
a  little  lower  than  the  other.  Each  voaael  is  directed  to  the  back  part  *>i^  ibe 
oorresponiiiug  bronchus,  along  which  they  run^  dividing  and  subdividing,  upon 
the  bronchia]  tubes,  supplying  them,  the  cellular  tissue  of  the  lungs^  the  bronchiul 
glands,  and  the  oesophagus. 

TIic  cpsnjihfigcal  art>^ric3,  usually  four  or  five  in  number,  arise  frorn  the  front  of 
the  aortji,  and  pa.ss  obliquely  downwards  to  the  cesophagiis,  forming  a  cliain  of 
anastomoses  along  that  tube,  with  the  oesopbftgeal  branches  of  the  iulerior  thyroid 
arteries  above,  and  with  ascending  branches  from  the  phrenic  and  gastric  arteries 
below. 

Tlie  posterior  mfdiaitinal  arteries  are  numerous  small  vessels  which  supply  the 
glands  and  loose  areolar  tissue  in  the  mediastinum. 

The  Intercostal  arUn-ies  arise  from  the  back  part  of  the  aorta.  Tbey  arc  usually 
ten  in  number  on  each  side,  the  superior  intercostal  space  (and  occasionally  the 
second  one)  being  supplied  by  the  superior  intercostal,  a  branch  of  the  subclavian. 
The  right  intercosUals  are  longer  than  the  lefl,  on  account  of  the  {.losition  of  the 
aorta  to  the  left  side  of  the  spine;  they  pass  outwards,  across  tbc  bodies  of  the 
vertebno,  to  the  intercostal  spaces,  being  covered  by  the  jtleura.  the  a'^ophagus, 
thoracic  duct,  sympathetic  nerve,  and  the  vena  azygos  major;  the  hit  passing 
beneutb  the  superior  intercostal  vein,  tlie  vena  azygos  minor,  and  sympathetic, 
la  the  intercostal  spaces,  each  artery  divides  into  two  brouchcis  an  anterior  or 
proper  intercostal  branch ;  and  a  posterior  or  dorsal  branch. 

The  anterior  brancfi  passes  outwards,  at  first  lying  upon  the  External  inter- 
costal muscle,  covered  in  front  by  the  pleura,  and  a  thin  fascia.  It  then  passes 
between  the  two  layers  of  Intercostal  muscles,  and,  having  ascended  obliquely 
to  the  lower  border  of  the  rib  above,  divides,  near  the  angle  of  that  lione.  into 
two  branches;  of  these,  the  larger  runs  in  the  groove,  on  the  lower  border  of 
the  ril»  above;  the  smaller  branch  along  the  upper  border  of  the  rib  l)e]ow ;  passing 
forward,  they  supply  the  Intercostal  muscles,  and  anastomose  with  the  anterior 
intercostal  branches  of  the  internal  m:immar3-,  and  with  the  thoracic  branches  of 
the  oxilhiry  artery.  The  first  aortic  intercostal  anastomoses  with  the  superit^r 
iulercustal,  and  the  last  three  pass  between  the  abdominal  muscles,  inosculating 
^vith  the  epigastric  in  front,  and  with  the  phrenic  and  lumbar  arteries.  Kacb 
intercostal  artery  is  accompanicnl  by  a  vein  and  nerve,  the  former  being  above, 
and  the  latter  below,  except  in  the  upper  intercostal  spaces,  where  the  nerve  is  at 
first  alK)ve  the  artery.  The  arteries  arc  protected  from  pressure  during  tlie  action 
of  the  Intercostal  muscles,  by  fibrous  arches  thrown  across,  and  attached  by  oacb 
extremity  to  the  bone. 

The  ifioslerior  or  dorsal  branch  of  each  intercostal  artery  passes  backwards 
to  the  inner  side  of  the  anterior  costo-transverse  ligament,  and  divides  into  a 
spinal  branch,  which  supplies  the  vertebrae,  and  the  spinal  cord  and  its  membranes, 
and  a  muscular  branch,  which  is  distributed  tu  the  muscles  and  integument  of  the 
buck. 


The  Abdomixal  Aorta  (fig.  222). 

The  Ahdominal  Aorta  commences  at  the  aortic  opcninc  of  the  Biapbragm.  in 
front  of  the  bodv  of  the  last  dorsal  vertebra,  and,  doscoudiug  a  little  to  the  left 
side  of  the  vertebral  column,  terminates  on  the  left  side  of  the  body  of  the  fourth 
lumbar  vertebra,  where  it  divides  into  the  two  common  iliac  arteries.  As  it  lies 
upon  the  bodies  of  the  vertebne,  it  is  convex  forwards,  the  greatest  convexity 
corresponding  to  the  third  Iiimbur  vertebra,  which  is  a  little  above  and  to  the  len 
Aide  of  the  umbilicxis. 
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Plan  of  the  Relations  of  the  Audomi:«al  Aoeta. 

InfroTtt. 

Leaser  otnentntn  and  stomach. 

Braacbcs  of  cfuliac  axU  aod  soUr  plexus. 

Wpleuic  veiu. 

rancreas. 

Left  renal  vein. 

Traridvorso  duoflenum. 

Mi'Hcnter}-. 

Aurtic  plexus. 

Ritjht  side.  

Bip;ht  crua  of  Diaphragm.  /"'^^^X 

Inferior  vfiift  cava.  /  \ 

Vcoa  ozygos.  (    *"2S!**    1 

Thyrni-ic  duct.  " 

Rigbt  semtluDar  gangUoo. 


Lift  tide. 
Rympaihciic  nerve. 
Ltift  semilutmr  gauglioiL 


S^ind. 
Left  luiab&r  vcidh. 
BocepUcalutn  cbj-li. 
Thoracic  duct. 
Vertebral  column. 

Suryical  Analnmy.  Aneurisms  nf  the  abdomiunl  aorta  near  the  cceliac  axiH  communicate  in 
neflHy  equal  prnportinn  with  the  anterior  snd  pustt/rior  purle  of  this  WKtud. 

When  an  aneuHfimiil  5iitc  iA  i-unnecled  with  thf^  hack  pun  of  tho  abdnminnt  aorta,  it  npualljr 

firoihit-es  absorption  of  the  bodiea  of  the  vcrtebnc.  und  lorms  a  piilsatinp-  tumor,  that  prorientj 
Isclf  iu  Ihe  h'I't  hypocbondrmc  or  t'pip-!>»tric  regions,  m-rotnpuiiied  by  pymploniB  of  disiurbant-e 
of  thtj  ulinifiitary  tuna!.  Puin  in  iuvari:tbly  preseuL,  aud  is  usually  of  two  kintlm,  a  fixed  and 
constant  pain  iu  the  back,  ciiusted  b;  the  tumor  pn^B»intr  on  or  ditpluiiDi;  \hv  bmnches  of  the 
solar  plexus  and  spIuoL-hnic  nerves,  nod  a  sharp  lancinating-  pain.  rndintiuR  along  those  bntiichcn 
of  the  lumbar  nerves  pressed  on  by  the  tumor;  henre  the  paiu  in  the  loins,  the  lestCR.  (he  hvpiv 
gaatrium,  aud  in  the  lower  limb,  usually  of  the  left  side.  Thiii  form  of  utu-uiism  UHunlly  bursts 
into  the  peritoneal  cavity,  ur  behind  the  peritoneum,  in  the  left  faynorhondriHc  n'^ton;  or  it  may 
form  0  large  anouriHmal  sac,  extending  down  as  low  ns  Poupnrt'h  tiganieut ;  hemorrhage  m  lbe«e 
cases  being  generally  very  extensive,  but  slowly  produced,  aud  never  rapidly  fatal. 

When  an  uneuriflmal  sac  is  connected  with  the  front  of  the  aorta,  near  the  co'liac  axis,  it  forms 
a  pul«!iting  tumor  in  the  left  hypochoudrinc  or  epigastric  regions,  usually  attended  wiih  symptoms 
of  disturbance  of  the  alimentnrj-  canul,  as  siekne**^,  dvspep*ia,  or  coostipittion,  and  iiecompanied 
by  pain,  whieh  is  eonstant  but  nearly  always  fixed  in 'the  loins,  e])ignstriiuii.  or  some  port  of  ihe 
abdomen  ;  the  ntdiatiog  puin  U'ing  rare,  a»  the  tumhar  nerves  an*  .seldom  implicated.  This  form 
of  iineurt»m  may  burst  into  Ihe  peritoneal  cavity,  or  behind  the  peritoneum,  between  the  layers 
of  the  mesentery,  or,  more  rarely,  ialo  the  duodenum ;  it  rarely  extends  backwards  so  as  to  ufl«ct 
thu  spiuc. 

Brancues  op  tub  Abdominal  Aobta. 


Ph  rente. 

I  Gastric 
Cceliac  axiq.     -[  ITepntic, 

(  Sj>Tenic. 
Superior  mesenteric. 
Supm-rcnal. 

The  branches  of  the  iilxloniinal  nortA  may  he  divided  into  two  pcts:  1.  Those 
supplying  the  vi-scera.     2.  Those  distributed  to  the  walU  of  the  abdomeu. 


Benal 

S|^«?rraattc. 
Inferior  mesentenc. 
Luniljfir. 
Sacra  media. 


Viacfral  Branches. 

i  Gastric, 
Cceliac  axis.     I  Hepatic. 

(  Splenic. 
Superior  mesenteric. 
Interior  nicaenteric. 
Supra*  renal. 
Eenal. 
Spcnnatic. 


Parietal  Brancfies. 
Phrenic. 

Lumbar. 
Sacra  media. 
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CtKLiAC  Axis. 

To  expose  this  artery,  raise  the  lircr,  draw  down  the  stomach,  and  then  tear  through  the  larvrs 
of  the  lesaer  omeDtum. 

The  Coeliac  Axia  is  a  short  thick  trunk,  about  half  an  inch  in  length,  arising 
from  the  aorta,  opposite  the  margin  of  the  Diuphragui,  and,  parsing  nearly  hori- 
zontallr  forwards  (in  the  erect  posture),  divides  into  three  large  branches,  the 
gastric,  hepatic,  and  splenic,  occasionally  giving  off  one  of  the  phrenic  arteries. 

Relations,  It  is  covered  by  the  lesser  omentum.  On  tlie  rujhi  siiU,  it  is  in 
relation  with  the  right  semilunar  ganglion,  and  the  lobus  Spigclii.  On  the  k/t 
ttfJe,  with  the  right  semilunar  ganglion  and  cardiac  end  of  the  stomach.  Below, 
it  rests  upon  the  upper  border  uf  the  pancreas. 

Fig.  223.— The  CkDliao  Axli  and  its  Brftnchtfs,  the  Lirer  liaTlng  been  talwd,  and 
the  Leaser  Oiutfutum  remoired. 
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The  Gastric  Artery  (Coronarta  wnln'culi),  the  smallest  of  the  three  brancTios 
of  the  oocUae  axis,  piusscs  upwards  and  to  the  left  side,  to  the  cardiac  orifice  of 
the  stomach,  distributip^  branches  to  the  oesophagus,  which  anastomose  with  the 
aortic  oesophageal  arteries;  others  supply  the  cardiac  end  of  the  stomach,  inoscu- 
lating with  brunches  of  the  splenic  artery  ;  it  then  passtis  from  left  to  right,  along 
the  leaser  curvature  of  the  stomach  to  the  pylorus,  lying  in  its  course  between 
the  layers  of  the  lesser  omentum,  and  giving  branches  to  both  surfaces  of  the 
organ;  at  its  termination  it  auxstomoses  with  the  pyloric  branch  of  the  hepatic. 

The  Hepatic  Arteky  in  the  adult  is  intermediate  in  size  between  the  gastric 
and  splenic;  in  the  fcBtu.s,  it  is  the  largest  of  the  three  branches  of  the  cceliao 
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axis.  It  passes  upwards  to  tho  right  8i<le,  between  the  layers  of  the  lesser 
omentum,  and  in  front  of  the  foramen  of  Winslow,  to  the  transverse  fissure  of  ibe 
liver,  where  it  divides  into  two  branches  (right  and  left),  whieh  supply  the  cor- 
responding lobes  of  that  organ,  accompanying  the  ramifications  of  the  vena  port« 
and  hepatic  duct  The  hepatic  artery,  in  its  course  along  tho  ripht  border  of  the 
lesser  omentum,  is  in  relation  with  tlie  ductus  communis  cboledochtis  and  i>ortal 
vein,  tho  former  lying  to  tho  right  of  tho  artery,  and  tho  vena  porta)  behina. 
Its  branches  arc  the 


Pyloric. 

Gastro-d  uodenalis 
Cystia 


Gastro-cptploica  dextra. 
Puucreatico-duodenal  is. 


Fig.  22A. — Tlie  CaUao  AxU  nnd  iu  nraiioliefi,  tliu  Stotnaeli  liftringboeu  raiiied,  Aod 
the  Transrenv  M*>ao-colon  rviDOTtfd. 
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The  jnjhric  hranrh  arises  from  the  hepatic,  above  the  pylorus,  descends  lo  the 
pyloric  end  of  the  stomach,  and  passes  from  right  lo  Iclt  algng  its  lesser  curvature, 
supijlying  it  with  brunches,  and  inosculating  with  the  gastric  arter^'. 

The  ijasiro-duoficnalix  is  a  short  but  large  branch,  which  descends  behind 
the  duodenum,  near  the  pylorus,  and  divides  at  the  lower  border  of  the  stomach 
into  two  branches,  tho  gastro^piploica  dextra  and  the  pancreatico-d uodenalis. 
Previous  to  ita  division,  it  gives  oft'  two  or  three  small  inferior  pyloric  branches 
to  the  pyloric  end  of  the  stomach  and  pancreas. 

The  yaatro-eju'jihica  dextra  runs  from  right  to  left  along  the  greater  curvature 
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of  tlie  gtomach,  "between  the  layers  of  tbo  great  omentum,  anastomosing  about  the 
middle  of  the  lower  border  of  this  org.in  with  the  gastro-epiploica  sinistra  from 
the  splenic  artery.  This  vessel  given  off  numerous  branches,  eonie  of  which 
ascend  to  supply  both  surfaces  of  the  stomach,  whilst  others  descend  to  supply 
the  great  omentum. 

The  jHtncrmticoduodenalia  descends  along  the  contiguous  margins  of  the  duode- 
num and  pancreas.  It  supplies  both  these  organs,  and  anastomoses  with  the 
inferior  pancreaticoduodenal  branch  of  the  superior  mesenteric  artery. 

lu  ulceration  of  the  duodenum,  wliich  frci|ucntly  occurs  in  connection  with 
Bcvcre  burns,  this  artery  is  olten  involved,  and  death  may  occur  from  hcmorrhago 
into  the  intestinal  canal. 

The  cystic  arkry,  usually  a  branch  of  the  right  hepatic,  passes  upwards  and 
forwards  along  the  neck  of  the  gall-bladder,  and  divides  into  two  branches,  one 
of  whicii  ramifies  on  its  free  surface,  the  other  bi;iween  it  and  tiie  substance  of 
the  liver. 

The  Splenic  Artery,  in  the  adult,  is  the  largest  of  the  three  branches  of  the 
coeliac  axis,  and  is  remarkable  for  the  extreme  tortuosity  of  its  course.  It  passes 
horizontally  to  the  left  side  behind  the  upper  border  of  the  pancreas,  uccompauied 
by  the  splenic  vein,  which  lies  helow  it;  and.  on  arriving  near  the  spleen,  divides 
into  branches,  some  of  which  enter  tlic  hilus  of  that  organ  to  be  distributed  to 
iXA  structure,  whilst  others  are  distributed  lo  the  great  end  of  the  stomach. 

The  bi-anches  of  this  vessel  are  the 


Pancrealic:B  jjarvae. 
Pancrcatica  mas:na. 


Gastric  (Vasa  brevia). 
Gastro-epiploica  sinistra. 

The  pancreaticse  are  numerous  small  branches  derived  from  the  splenic  as  it  runs 
behind  the  upper  border  of  the  pancreas,  supplying  its  middle  and  left  parts. 
One  of  these,  larger  than  the  rest,  is  given  off  from  the  splenic  near  the  left 
extremity  of  the  pancreas;  it  runs  from  left  to  right  near  the  posterior  surface  of 
the  gland,  following  the  course  of  the  panoreatic  duett,  and  is  called  the  jirrnrrva^ira 
ina;/na.  These  vessels  anastomose  w  itn  the  pancreatic  branches  of  the  paucreatioo- 
dmxlcnal  arteries. 

The  (ffutric  {vasa  hrevia)  consist  of  from  five  to  seven  small  branches,  which 
arise  either  firom  the  termination  of  the  splenic  artery,  or  from  its  terminal 
branches;  and  passing  from  left  to  right,  between  the  layers  of  the  gastro-splenic 
omentum,  are  (liatributed  to  tlic  great  curvature  of  the  stomach;  anastomosing 
with  branches  of  the  gastric  and  gafitro-epij>loica  sinistra  arterie**. 

The  gastro-e/nphica  siniMra.  the  largest  branch  of  the  splenic,  runw  from  left 
to  right  along  the  great  curvature  of  the  stomach,  between  the  layers  of  the  great 
omentum,  and  anastomoses  with  the  gastro-epiploica  dextra.  In  its  course,  it 
distributes  several  branches  to  the  stomach,  which  ascend  ujiou  both  surfaces; 
others  descend  to  supply  the  omentum. 


Superior  Mesenteric  Artery. 

In  order  to  expow  this  vessr^l,  taint*  the  jjrcat  Amentum  and  ImnRrcrsc  colon,  dniw  down  (be 
Bmnll  iotcstinus,  and.  if  the  )}cru<)ttcuai  is  divided  whon>  the  transverse  meso-coloo  nnd  mescotcry 
join,  llib*  urtery  will  be  exposed  just  as  it  issues  beneath  the  lower  hnirder  v(  the  pancreas. 

The  Superior  Mesenteric  Artery  (fig.  22r»)  supplies  the  whole  length  of  tho 
small  intestine,  except  the  first  part  of  the  duodenum  ;  it  also  sit]iplies  the  crocum, 
ascending  and  transverse  colon.  It  is  a  vessel  of  large  size,  arising  from  the  foro 
part  of  the  aorta,  about  a  quarter  of  an  inch  below  the  coeliac  axis ;  being  covered, 
at  its  origin,  by  the  splenic  vein  nnd  pancreas.  It  passes  forwards,  between  the 
pancrefts  and  transverse  portion  of  the  duodenum,  crosses  in  front  of  this  portion 
of  the  intestine,  and  descends  between  tho  layers  of  the  mesentery  to  the  right 
iliac  fossa,  where  it  terminates  considerably  dirninislied  in  size.  In  its  course  it 
forms  an  arclu  the  convexity  being  directed  forwards  and  downwards  to  tiie  left 
side,  the  concavity  backwards  and  upwards  to  the  right.     It  is  accompanied  by 
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the  euperior  mesenteric  vein,  and  is  surroimded  by  tho  auperior  mesenteric  plexus 
ol'  nerves.     lu  bninclios  are  the 

Inferior  pancreatico-duoclenal.  Ileo-collc. 

Vasa  intestini  tenuis.  Colica  dextra. 

Coliea  media. 
The  inferior  pancrcalico-dnoderKil  is  given  off  from   the  superior   mesenteric 
below  the  pauereoit,  and  is  distributed  to  the  bead  of  the  pancreas,  and  the  iruns- 
verse  and  descending  portions  of  the  duodenum ;  anastomosing  with  the  pancrea- 
tico-duodenal  artery. 

Kit;.  225. — ^The  Superior  M«»oiit<]ric  ArLerjr  aod  ibi  Braucltvs. 
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Tlie  vosa  inifMini  fenuis  arise  from  the  convex  (ddc  of  the  superior  mesenteric 
artery.  They  are  usually  from  twelve  to  fifteen  in  number,  and  are  diptribuied  to 
the  jejunum  and  ileum.  They  run  parallel  with  one  another  between  the  layers  of 
the  mesentery ;  each  vessel  dividing  into  two  branches,  which  unite  with  a  bimitkr 
branch  on  each  side,  forming  a  series  of  arches,  the  convexities  of  which  are 
directed  towards  the  intestine.  From  this  first  stit  of  arches  branches  arise,  whicb 
again  unite  with  similar  branches  from  either  side,  and  thus  a  second  series  of 
arches  is  formed;  and  from  these  latter,  a  tliird,  and  even  a  fourth  or  iidh  series 
of  arches  is  constituted,  diminishing  in  size  tho  nearer  they  approach  the  intea- 
tine.  From  the  terminal  arches  numerous  small  straight  vessels  arise  which 
encircle  the  intestine,  upon  which  they  are  minutely  distributed,  ramifying  lx;twecn 
iU  coats. 
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The  ile<hcoJic  artery  is  the  lowest  branch  given  off  from  the  concavity  of  the 
superior  mesenteric  artery.  It  descends  between  the  layers  of  the  mesentery  to 
the  right  iliac  fossa,  where  it  divides  into  two  branches.  Of  these  the  inferior 
one  inosculates  with  the  lowest  branches  of  the  vastt  intestini  tenuis  from  tlic 
convexity  of  which  branches  proceed  to  supply  the  termination  of  the  ileum,  the 
coecum  and  appendix  coeci,  and  the  ileo-coecal  and  ileocolic  valves.  The  superior 
division  inodculates  i*ith  the  colica  dcxtra,  and  supplies  the  commencement  of 
the  colon. 

The  eolica  <ifxclra  arises  from  about  the  middle  of  the  concavity  of  the  superior 
mesenteric  artery,  and,  passing  beneath  the  peritoneum  to  the  middle  of  the  ascend- 
ing colon,  divides  into  two  branches ;  a  descending  branch,  which  inosculates  with 
the  ileo-oolic,  and  an  ascending  brat^ch  which  anastomoses  with  the  colica  meflia. 
These  branches  form  arches,  from  the  convexity  of  which  vessels  are  distributed 
to  the  ascending  colon.  The  branches  of  this  vessel  arc  covered  with  peritoneum 
only  on  their  anterior  aspect. 

The  colica  media  arises  from  the  upper  part  of  the  concavity  of  the  superior 
mcseutcric,  and,  passing  forwards  between  the  layers  of  the  transverse  mesocolon, 
divides  into  two  branches :  the  one  on  the  right  side  inosculating  with  the  colica 
dextra,  that  on  tlic  left  side  with  the  colica  sinistra,  a  branch  of  the  inferior 
mesenteric.  From  the  arches  formed  by  their  inosculation,  branches  are  dis- 
tributed to  the  transverse  colon.  The  branches  of  this  vessel  lie  between  two 
layers  of  peritoneum. 

IXFBBIOB  MesEXTERIC   ArTERY. 

In  order  to  expMe  this  veinel,  »1ruw  th«  Hmall  intestines  and  mfxi-ntery  over  to  the  ri[rht  tide 
of  tbe  utitlomen,  i-aiao  tbo  transvcrac  eokm  towards  the  tborax,  and  tUvidt'  the  peritottoum  cove^ 
mg  the  left  side  of  tbe  aorta. 

The  Inferior  Mesenteric  Artery  (fig.  226)  supplies  the  descending  and  sig- 
moid flexure  of  the  colon,  and  greater  part  of  the  rectum.  It  is  smaller  than  the 
superior  mesenteric,  and  arises  frum  the  left  side  of  the  aorta,  between  one  and 
two  inches  above  its  division  into  the  common  iliacs.  It  passes  downwards  to  the 
left,  iliac  fossa,  and  then  descenihs,  between  the  layers  of  the  rnes<irectuin,  into  the 
pelvis,  under  the  name  of  the  supenoT  Jmnorrhoidal  arUrry.  It  lies  at  first  in  close 
relation  with  the  left  side  of  the  aorta,  and  then  pfiases  in  front  of  the  left  common 
iliac  arterv.     Its  branches  are  the 

Colica  sinistra.  Sigmoid. 

Superior  hemorrhoidal. 

The  colica  sinistra  passes  behind  the  peritoneum,  in  front  of  the  left  kidnev, 
to  reach  the  descending  colon,  and  divides  into  two  branches ;  an  ascending  branch, 
which  inosculates  with  the  colica  media,  and  a  descending^  branch,  which  anasto- 
moses with  the  sigmoid  artery.  From  tlie  arches  formed,  by  these  inosculations, 
branches  are  distributed  to  the  descending  colon. 

The  sigmoid  artery  runs  obliquely  downwards  across  the  Psoas  muscle  to  the 
sigmoid  flexure  of  the  colon,  and  divides  into  branches  which  supply  that  part  of 
tlic  intestine;  anastomosing  above,  with  the  coHca  sinistra,  and,  below,  vnlh  the 
superior  hemorrhoidal  artery.  This  vessel  is  sometimes  replaced  by  three  or  four 
small  branches. 

^he  superior  hemorrhoidal  artery,  the  continuation  of  the  inferior  mesen- 
teric, descends  into  the  pelvis  between  the  layers  of  tho  mesorectum,  crossing,  in 
its  course,  the  ureter,  and  left  c^jmmon  iliac  vesseirt.  Opposite  the  middle 
of  the  sacrum  it  divides  into  two  branches,  which  de.s<:end  one  on  each  side  of  the 
rectum,  where  they  divide  into  several  small  branches,  which  are  distributed 
between  the  mucous  and  muscular  coats  of  that  tube,  to  near  its  lower  end ;  anas- 
tomosing vath  each  other,  with  the  middle  hemorrhoidal  arteries,  branches  of  tho 
internal  iliac,  and  with  the  inferior  hemorrhoidal,  branches  of  the  internal  pndic. 

The  student  should  especially  remark,  that  the  trunk  of  the  vessel  de^scends 
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aloDff  the  Tvick  part  of  the  rectum  as  far  aa  llie  middle  of  tbe  eacnim  before  ii 
divides ;  this  is  alwut  a  tiiiger'A  length  or  four  iucbu.s  tram  the  ouud.     Id  disease 

Fig.  226.'-Ttie  lorenor  Ue»«at«ric  Artvry  Aud  iU  BraocLifft. 
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of  this  tnbe,  the  rectum  shoulii  nt^ver  be  divided  beyond  tbi*  point  in  that  direc- 
tion, for  fear  of  involving  the  artery. 

SupBA-RHiNAi.  Arteries. 

The  Supra-renal  Arteries  are  two  small  vessels  which  arise,  one  on  each  Bide 
of  the  aorta,  opposite  the  superior  mesenteric  artery.  They  pass  obliquely 
upwiinU  ami  tmtwardH,  to  the  under  surface  of  the  8uj>ra-renal  capsules,  towhicli 
thev  nre  JiMribuIed,  anastuinv»siu<r  with  capsular  branches  from  the  plirenic  and 
renal  arteries  In  the  adult  these  arteries  arc  of  small  size ;  in  the  feotna  they  are 
us  lar]^  as  the  renal  arteries. 

Renal  Arteuie3. 

The  Renal  Arteries  are  two  large  trunk.-?,  wiiich  .irisc  from  the  sides  of  the 
aorta,  immediately  below  the  superior  mesenteric  artery.  Each  is  directed  out- 
wards, so  as  to  form  nearly  a  right  angle  with  the  aorta.  The  right  one  longer 
than  the  left,  on  account  of  the  position  of  the  aorta,  passes  behind  the  inferior 
vena  cava.  The  letl  is  somewhat  higher  than  the  right.  Previously  to  entering 
the  kidney,  each  artery  divides  into  four  or  five  branches,  which  arc  distributed 
to  its  Bubstanoc.    At  the  hilum,  these  brunches  lie  between  tbe  renal  vein  aud 
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ureter,  the  vein  being  usually  in  front,  tlio  ureter  behind.  Eacli  vessel  gives  off 
8omo  stnali  branches  to  tlie  supra-renal  capsules,  the  ureter,  and  to  the  surruund- 
ing  cellulur  membrane  and  muscles. 

Spebmatic  Arteries. 

The  Spermatic  Arteries  are  distributed  to  the  testes  in  the  male,  and  to  the 
ovaria  in  the  female.  They  are  two  slender  vessels,  of  considerable  length, 
which  arise  from  the  front  of  the  aorta,  a  little  below  the  renal  arteries.  Each 
artery  passes  obliquely  outwards  and  downwards,  behind  the  peritoneum,  cross- 
ing the  ureter,  and  resting  on  the  Psoas  muscle,  the  right  spennatio  lying  in 
front  of  the  inferior  vena  cava,  the  left  behind  the  sigmoid  flexure  of  the  colon. 
On  reaching  the  margin  of  the  pelvis,  each  vessel  passes  in  front  of  the 
corresponding  external  iliao  artery,  and  takes  a  different  course  in  the  two  sexes. 

/n  t/m  mate,  it  is  directed  outwards,  to  the  internal  abdominal  ring,  and 
aocompaniea  the  other  constituents  of  the  spermatic  cord  along  the  spermatic 
canal  to  the  testis,  wliere  it  becomes  tortuous,  and  divides  into  several  branches, 
two  or  throe  of  which  aceompanv  the  vas  deferens,  and  supply  the  epididymis, 
anastomosing  with  the  artery  of  tlie  vas  deferens ;  olhurs  pierce  the  back  part  of 
the  tunica  albuginca,  and  supply  the  substance  of  the  testis. 

At  an  early  jieritxl  of  fa?tal  life,  when  the  testes  lie  by  the  side  of  the  spine. 
below  the  kidneys,  tlie  spermatic  arteries  are  short ;  but  as  these  organs  descend 
from  the  ab<iomon  into  the  scrotum,  they  become  gradually  lengthened. 

In  tfie  female,  the  spermatic  arteries  (ovarian)  are  shorter  than  in  the  male, 
and  do  not  pass  out  of  the  abdominal  cavity.  On  arriving  at  the  margins  of  the 
pelvis,  each  artery  passes  inwards,  between  the  two  laminua  of  tlie  broad  ligament 
of  tlie  uterus,  to  Ije  distributed  to  the  ovary.  One  or  two  small  branches  stipply 
the  Kallopian  tulje;  another  passes  on  to  the  side  of  the  uterus,  nn<l  anastomoses 
with  the  uterine  arteries.  Other  ofEsets  are  continued  along  the  round  ligament, 
through  the  inguinal  canal,  to  the  integument  of  the  labium  and  groin. 

Phbknic  Artkkies. 

The  Phrenic  Arteries  are  two  small  vessels,  which  present  much  variety  in  their 
origin.  They  may  arise  separately  from  the  t'roul  of  the  aorta,  immediately  below 
the  cteliac  axis,  or  by  a  common  trimk,  whicji  may  spring  oitlier  from  the  aorta,  or 
from  the  cuiliac  axis.  Sometimes  one  in  derived  from  the  aorta,  and  the  other  frum 
one  of  the  renal  arteries.  In  only  one  out  of  thirty-six  cases,  did  these  arteries 
arise  as  two  separate  vessels  from  the  aorta.  They  diverge  from  one  another 
across  the  crura  of  the  Diaphragm,  and  then  pass  obliquely  upwiirds  and  outwartls 
upon  its  under  surfjice.  The  left  phrenic  ivlsscj*  beliind  the  oesophagus,  and  runs 
forwards  on  the  left,  side  of  the  a'sophageal  opening.  The  right  plirenic  piisses 
behind  the  liver  and  inferior  vena  cava,  and  ascends  along  the  right  side  of  the 
aperture  for  transmitting  that  vein.  Near  the  back  part  of  the  central  tendon, 
each  vessel  divides  iuto  two  branches.  The  internal  branch  runs  forwards  to  the 
front  of  the  thorax,  supplying  the  Diaphragm,  and  anastomosing  mth  its  fellow 
of  the  opposite  side,  and  with  the  musculophrenic,  a  branch  of  the  internal 
mammary.  The  external  branch  passes  towanls  the  side  of  the  thorax,  and  in- 
osculates with  the  intercostal  nrtones.  The  internal  branch  of  the  right  phrenic 
gives  oflf  a  few  vessels  to  the  inferior  vena  cava;  and  the  left  one  some  branches 
to  the  cesophagufl.  Each  vessel  also  sends  capsular  branches  to  the  supra-renal 
capeulc  of  its  own  sirle.  The  spleen  on  the  lelt  side,  and  the  liver  on  tne  right, 
alio  receive  a  few  brunches  from  these  vessels. 


k 


Lumbar  Arteries. 


^The  Lumbar  Arteries  are  analogons  to  the  intercostal.  They  are  usually  four 
in  number  on  each  side,  and  arise  from  the  back  part  of  the  aorta,  nearly  at  right 
angles  with  that  WJseh    They  pass  outwards  and  backwards,  around  the  sides  of 
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the  body  of  the  corresponding  lumbar  vertebra,  bcbind  the  sympathotio  nerve 
and  tlie  Psoas  muscle;  those  on  the  right  side  Iwing  covered  by  the  lulerior  vena 
cava,  and  the  two  upper  ones  on  each  side  by  the  crura  of  the  Diaphragm,  In  the 
interval  between  the  transverse  processes  of  the  vertebra;,  each  artery  divided 
into  a  dorsal  and  an  abdominal  branch. 

The  dorsal  branch  gives  off,  immediately  after  its  origin,  a  spinal  branch, 
which  enters  the  spinal  canal;  it  then  continues  its  course  backwards,  between 
the  transverse  processes,  and  is  distributed  u>  the  muscles  and  integument  of  the 
back,  anastomosing  with  its  fellow,  and  with  the  posterior  branches  of  the  inter- 
costal arteries. 

The  sjmial  branchy  besides  supplying  offsets  which  run  along  the  nerves  to  the 
duru  mater  and  ciuda  equina,  anastomosing  with  the  other  spinal  arteries,  divides 
into  two  branches,  one  of  which  ascends  on  the  posterior  surface  of  the  body  of 
the  vertebra  above,  and  the  other  descends  on  the  posterior  surface  of  the  bo<ly  of 
the  vertebra  below,  both  ve.-^scls  anastomosing  with  similar  branches  from  neigh- 
boring spinal  arteries.  The  inosculations  of  these  vessels  on  each  side,  throughout 
the  whole  length  of  the  spine,  form  a  series  of  arterial  arches  behind  the  bodies 
of  the  vertebrui,  which  are  connected  with  each  other,  and  with  a  median  longi- 
tudinal vessel,  extending  along  the  middle  of  the  posterior  surface  of  the  bodies 
of  tho  vertebral,  by  tranfivcrse  branches.  From  these  vessels  oi!sets  arc  distributed 
to  the  periosteum  and  lx>ne3. 

Tlio  abdominal  branches  pass  outwards,  behind  the  Qundratua  lumborum,  the 
lowest  branch  occasionally  in  fVont  of  that  muscle,  and,  being  continue<l  between 
the  abdominal  muscles,  anastomose  with  l>ranehes  of  the  epigastric  and  internal 
mammary  in  front,  the  intercostals  above,  and  those  of  the  ilio-lumbar  and  circum- 
flex iliac,  bGlow. 

Middle  Sacral  Artery. 

The  Middle  Sacral  Artery  is  a  small  vessel,  aliout  the  size  of  a  crow-quill, 
which  arises  from  the  back  part  of  the  aorta,  just  at  iu  bifurcation.  It  descends 
upon  the  last  lumbar  vertebra,  and  along  the  middle  line  of  the  front  of  llie 
s;»crum,  to  the  ujtper  j>art  of  the  coccyx,  where  it  terminates  by  anastomi^iug 
with  the  lateral  sacral  arteries.  From  it,  branches  arise  which  run  through  tho 
mesorectum,  to  supply  the  posterior  surface  of  the  rectum.  Other  branches  are 
given  off  on  each  side,  which  auastomose  with  the  lateral  tsacrul  arteries,  and  send 
off  small  uflsets  which  enter  the  anterior  sacral  foramina. 


Common  Iliac  Arteries. 

The  abdominal  aorta  diviile-s  into  tlie  two  common  iliac  arteries.  Tho  bifurcation 
usually  takes  place  on  the  lell  side  of  the  body  of  the  fourth  lumbar  vertebra. 
This  point  eorresjMjnds  to  tho  left  side  of  the  umbilicus,  and  is  on  a  level  with  a 
line  drawn  from  tho  highest  point  of  one  iliac  crest  to  the  other.  The  common 
iliac  arteries  are  about  two  incnes  in  length;  diverging  from  the  termination  of  tho 
aorta,  they  pass  downwards  and  outwards  to  the  margin  of  the  pelvis,  and  divide 
opposite  the  intervertebral  substance,  between  the  last  lumbar  vertebra  and  the 
sacrum,  into  two  branches,  the  external  and  internal  iliac  arteries;  the  former 
supplying  the  lower  extremity;  tho  latter,  the  vi.scera  and  parietes  of  the  pelvis. 

The  right  common  iliac  is  somewhat  larger  than  the  left,  and  passes  more  ob- 
liquely aera-ts  the  body  of  the  last  lumbar  vertebra.  It  is  covered  by  the  peri- 
toneum, the  ileum,  the  branches  of  tho  sympathetic  nerve;  and  crossed,  at  its 
point  of  division,  by  the  ureter.  Behind,  it  is  separated  from  the  last  lumbar 
vertebra,  by  the  two  common  iliac  veins.  On  its  outrr  sifle,  it  is  in  relation  with 
the  inferior  vena  cava,  and  right  common  iliac  vein,  above ;  and  tho  Psoas  magnus 
mu.scle,  below. 

The  le/t  common  iliac  ia  in  relation,  in  front,  with  the  peritoneum,  branches  of 
the  sympathetic  nerve,  the  rectum  and  superior  homorrhoid;il  artery ;  and  crossed, 
ut  its  pomt  of  bifurcation,  by  the  ureter.    The  left  common  iL  \c  vein  lies  partly 
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on  tlie  inner  siili»,  nnd  partly  beneatb  the  artery ;  on  its  outer  side,  it  is  in  relution 
vrith  the  Psoas  uiagims. 

Sranchts.  The  cotumon  iliiic  arteries  givo«ofT  small  branches  to  the  peritoneum, 
Psoie  musules,  ureters,  and  to  the  surrounding  cellular  membrane,  and  occaaionolly 
give  origin  to  the  ilio-lumbar,  or  renal  arteriea. 

pi-cutiaritics.  Its  point  of  origin  vnries  occordinjr  to  the  bifurcation  of  the  aorta.  In  three- 
fourths  of  a  lar^  number  of  cases,  the  aorta  bifnrcatud  either  apoo  the  foorth  lumbar  vertebra, 
or  upon  the  interTeriebral  <Ii«k  Iwlwuen  it  and  thv  fiflb ;  one  case  ta  nine  heiu^  Wlow.  imi)  one  in 
elcTPJi  abuvc  this  point.  In  ten  out  of  every  thirteen  rases,  the  vessel  bifunratoil  within  half  an 
inch  above  or  below  the  level  of  the  creat  of  the  ilium;  more  freaueiilly  below  ihiin  above. 

T\w  point  ftf  divinmi  is  subject  to  preat  variety.  In  two-thinla  of  a  lurjje  niiniber  of  coaes,  it 
was  between  the  lant  lambar  vertebra  nn<t  the  upper  border  of  the  sacrum  :  in  one  caxe  in  eight 
being  above,  and  in  one  in  six  below  that  point.  The  left,  common  iliac  nrterj  divider  lower 
down  more  frequently  than  the  right 

The  rrJafiie  t''7t(jih.  also,  of  the  two  common  iliac  arteries  varies.  The  right  common  iliac 
was  longrst  in  sixty-three  eawK ;  the  Irfl,  iiv  fiPly-lwo;  whilst  they  were  both  eiianl  in  fiflr-three. 
'ITie  length  of  the  arteries  varied  in  five-seventhit  of  the  cases  examined,  from  un  inch  anil  a  half 
to  three  inches :  in  about  half  of  the  remaining  cases,  the  artery  was  longer ;  and  in  tht;  other 
half,  shorter;  the  niinitniim  length  being  lei>K  llinn  Imlf  an  inch,  the  maximum  four  and  a  half 
inches;.  In  one  ineiiunce,  the  right  eonimon  iliac  wqa  found  wnniing^  the  external  and  interuul 
iliacs  arising  directly  from  the  aorta. 

Fig.  227.— Arteries  of  tbePolvis. 
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Sur^'rai  Aniiftmn/.    The  application  of  a  ligotnre  to  the  common  itiac  artery  moy  be  required 
00  accoQOt  of  ODtfUrism  or  hemorrhage,  implicating  the  external  or  internal  iliacs,  or  ca  accoimt 
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of  secondary  hemorrhage  after  ampnlation  of  the  Ihich  hi^h  up.  It  has  been  »cen,  that  iho 
urigiD  of  lluH  veaR-I  correfi|ioo(]»  to  ihv  U-ti  iiu\c  of  the  uintiitii'UH  on  a  level  with  u  lino  ilrawn 
from  the  higbest  point  of  oue  iliac  crest  to  the  opposite  one,  and  ils  foursL'  lo  a  line  exleailiajf 
Trora  the  It'll  side  of  the  uiiiliilifuft  ilnwiiwanls  Inwiinln  the  mijiile  of  Pouparl's  ligiiment.  The 
line  of  inrUion  reqiiired  in  the  first  slepaof  an  upt-mtiun  for  Beciirinp  lliis  ves«'l,  would  muteriollf 
liepend  upon  the  nature  of  the  disease.  If  the  surgeon  select  the  iliac  region,  a  eiirved  iociifioii. 
ubout  five  iocliei^  in  K-ngtb,  inny  be  made,  commencing  on  ibe  left  ^ide  of  the  iinibilicu)>.  carried 
Dtttwards  towards  the  unieriur  buperior  iliac  cpiue.  and  then  alon^  tlie  upptT  border  of  P(iu|nn'B 
Ligament,  as  far  a«  iLa  middle.  Cut  if  the  anearisBLat  tumor  should  cjctcnd  high  up  in  the  abdo- 
mcD.  along  ihe  external  iliac,  it  is  better  to  select  the  fiido  of  the  abdomen,  approaching  1bearlcr7 
!rom  above,  by  making  an  incision  from  fnur  to  fire  inches  ia  k-ogth,  from  aboot  two  inches  above 
and  to  the  left  of  the  umbiHcU!*.  carried  outwards  in  a  ctirveil  directuiu  towards  the  luml>ar  n'^ion, 
and  lernuDating'  a  little  ln-Uiw  the  aiili,T)f>r  hupvriur  iliac  spine.  The  abdnmiual  musclcit  (in  ruber 
case)  having  been  cautiously  divided  in  suceession,  the  Irnnsvcrsalis  fascia  must  be  carefully  cut 
throngh,  and  the  peritonenm.  lupelher  with  the  nreter.  separated  from  the  artery,  and  pushed 
aside:  the  tiacro-iliac  arlleulaliun  inu.'^t  llieii  be  fett  for,  and  upon  it  the  vt'fsel  wilt  be  felt  puUat- 
ing,  and  may  be  fully  exposed  in  cIdsc  eoiineetiou  with  its  accompanying  vein.  On  the  right 
Fidu.  both  common  iliac  veins,  as  well  as  the  inferior  vena  cava,  are  in  close  connection  with  the 
arten-,  and  must  lie  carefully  avoided.  On  the  left  side,  (he  veia  usnully  lies  on  the  inner  &ide. 
Olid  behind  the  arterv;  but  it  occasionally  happf'ns,  that  the  two  conimun  iliac  veins  are  joinej 
im  the  left  instead  of'  the  right  side,  which  would  aild  much  to  the  difliculty  of  an  operatiuQ  in 
Hiich  a  case.  If  the  tommon  iliac  artery  is  so  short  that  danger  is  to  he  apprehended  fKin 
secondary  Iii-morrhuc'-'  if  »  lipilure  is  applied  to  it,  it  wimld  be  preferable,  in  such  a  case,  lo  itc 
both  the  external  and  internal  illacs  near  their  origin.  This  operation  lias  been  performed  in  17 
cues,  a  of  which  were  cured,  and  H  died. 

CollfUernl  Cirrulation.  1'he  principal  agents  in  corrying  on  the  collateral  circnlntion  after 
the  appticatinn  of  a  ligutnre  to  the  common  iliur,  ure,  the  anatttomoHeH  of  ihe  hemorrhoidal 
branches  of  the  inlomal  ihac  with  the  superior  bemorihoidai  from  the  inferior  luejienteric  ;  and 
by  the  anai-rtonioses  of  the  uterine  and  ovarian  arteries,  and  of  the  vesical  arteries  of  opposite 
sides;  uf  the  luteral  earralwiih  the  middle  sacral  artery;  of  the  epipaslric  with  the  iniernal 
mammary,  inferior  intercostal  and  lumbar  nrieries  ;  of  the  iHivlumbar  with  the  la.-t  lTinib;irnrter7  ; 
of  the  obturator  arierr.  by  means  of  its  piibic  branch,  with  the  vessel  i.f  the  i>ppn*>iie  side,  and 
with  the  internal  epigastric ;  and  of  the  gluteal  with  the  posterior  braachea  of  the  sacr&l  arteries. 

Internal  Iliac  Artery. 

The  Internal  Iliac  Artery  supplies  the  walls  and  viscera  of  tbe  pelvis,  the  gene- 
rative orgatiH,  and  inner  side  of  the  thigh.  It  is  a  short,  thick  vessel,  emaUer  than 
the  external  iliac,  and  about  an  inch  and  ahalf  in  lenj^th,  which  ariseaat  the  point 
of  bifurcjition  of  the  common  iliac ;  and,  passing  downwards  to  the  up|>cr  margin 
of  the  great  sacro-sciatio  foramen,  divided  into  two  large  trunk,«,  an  anterior  and 
posterior ;  a  partially  obliterated  cord,  tlic  hypogastric  artery,  extending  from  the 
extremity  of  the  vessel  forwards  to  the  bladcler. 

Relalions.  In  fronts  with  the  ureter,  which  separates  it  from  the  [writoneum. 
Behind,  with  the  internal  iliac  vein,  the  lumlxj-sacral  nerve,  and  P^Tifonnia 
muscle.    By  ita  outer  aidcj  near  ita  origin,  with  the  Psoas  magnus  muscle. 


FhJiS  OF  THE  Relations  of  the  Internal  Iliac  Artery. 

In  frunt. 
FerituDeum. 
Ureter. 

Ovlertt'de.  I    i»6„«i    \ 

Psoas  magnns,  I       Uiu.        I 

Behind. 
Internal  iliac  vein. 
Lumbo-etcral  nerro. 
P^riformia  mnscte. 

In  the  foUus,  the  internal  iliac  artery  (hypogaetric)  is  twice  as  large  as  the 
citernal  iliac;  And  appears  the  continuation  of  the  common  iliac.     Passing  forwards 
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to  the  bladder,  it  ascends  along  tlie  side  of  that  viscus  to  its  aummil*  to  wliich 
it  gived  branches;  it  then  i>a£8ea  upwards  along  the  hack  part  of  the  anterior  wall 
tof  the  abdomen  to  the  umbilicus,  converging  towards  its  fellow  of  the  opposite 
Tcide.  Hiiviux  parsed  through  the  umbilical  opening,  the  two  arteries  twine  round 
the  umbilical  vein,  forming  with  it  the  umbihcid  cord;  and,  ultimately^  ramify  iu 
the  placenta.  That  portion  of  the  A^csscl  placed  within  the  abdomen  is  called  the 
h^'pogostric  artery;  and  that  exterual  to  thut  cavity,  the  umbilical  artery. 

At  birth,  when  the  placental  cireulalJou  ceawj*,  that  portion  of  the  hyi>ogiustric 
artery  which  extends  from  the  umbilicus  to  the  summit  of  the  bhulder,  contracts, 
and  ultimately  dwindles  to  a  solid  fibrous  cord;  the  portion  of  the  same  vessel 
extending  from  the  summit  of  the  bladder  to  within  an  inch  and  a  half  of  its  origin, 
ia  not  totally  impervious,  though  it  becomes  considerably  reduced  in  size,  and 
serves  to  convey  blood  to  the  bladder,  imder  the  name  of  the  superior  vesical 
artery. 

Peeitliarilies,  nn  mgariU  its  length.  In  two-thirds  of  a  larf^;  nnmber  of  coses,  the  length  of 
the  iolemol  iliuc  varii^d  iH^tvrcn  uii  inch  und  an  inch  and  u  half;  in  thn  ivmuiniog  tliinl.  il  wan 
moru  freqacntly  longer  than  ehorter,  ibc  miixiuium  leofc^h  being  three  inches,  the  minimum  hulf 
uQ  inch. 

Th*  lengths  of  the  commoD  and  ioteniiil  iliac  arteries  bcnran  inverse  proportion  to  eu^h  other, 
the  iatcnml  iliac  artery  being  lung  when  the  common  iIIac  is  tthort,  und  vi'ce  vr-nd. 

As  reiiards  t'ta  plofe  of  (/jV/sion.  The  place  of  division  of  the  internal  ilioc  va/ies  hclwcen 
the  upper  marf;io  nf  the  oacnim,  and  llie  iipj>er  Iiorder  of  ihe  i;iicnn»ciati(r  riiraincn. 

The  arteries  of  the  two  sides  in  a  aehea  oi  cases  oficu  differed  in  length,  but  neither  seemed 
coostontlj  to  exceed  the  other. 

StinjicnJ  Anatomy.  The  apnlication  of  a  lifiatnre  to  the  Internal  ilinc  artor>'  may  W  required 
in  cases  of  aneorifim  or  bemorrnuge  afTecting  one  of  it«  branehe:^.  This  vessel  muy  be  secured 
hy  making  on  mcuion  through  the  abdominal  parietea  in  the  iliac  region,  in  a  direclioa  and  to  an 
extent  similar  to  that  for  sccaring  the  common  iliac ;  the  transversalis  fascia  having  been  eaa- 
tioualy  dividpjl,  and  the  peritoneum  pushed  inward:)  rrora  the  iliac  fosna  towards  the  pelvis,  the 
finger  may  feel  the  puliation  of  the  external  iliuc  iit  tho  tiutiom  of  the  wound;  and,  by  tmciog 
thifl  ressel  upwanLt,  the  internal  iliac  i?  arrived  at,  opposite  the  sacro-iliae  articulation.  It  i^hunld 
be  remembered  that  the  vein  lii^H  behind,  and  on  the  right  »ide.  a  little  e.xteraal  to  the  urter)',  and 
in  close  contact  with  it ;  the  ureter  utid  peritoneum,  which  lie  in  fruul.  muni  iibfo  be  avoided. 
The  degree  of  facility  in  applying  a  ligature  lit  ihi<t  vesnel  will  loiualy  depend  upon  its  l(>ngth. 
It  has  been  teen  that,  la  the  great  majority  of  the  ca^es  examined,  the  artery  was  short.  var\'ing 
from  an  inch  to  an  inch  and  ahnlf;  in  theye  cases,  the  arter}-is  deeply  seated  in  the  pelvis;  when. 
oD  the  eiinirary.  the  vessel  is  longer,  it  is  found  partly  above  (hat  cavity.  If  the  artery  is  very 
short,  which  occasionally  happens,  it  would  be  preferable  to  apply  a  ligature  to  the  common  iliac, 
or  upon  the  external  and  internul  iliac?  at  their  oiigia.  This  operation  has  been  performed  in 
acren  cases,  four  of  which  recovered,  and  three  die^L 

Collateral  Cirrultition.  In  Mr.  Owen's  difisectjon  of  a  case  in  which  the  internal  iliac  artery 
h  id  been  tied  by  Hti-vena  ten  years  before  death,  for  aneurism  of  the  sciatic  arterv.  the  internal 
iliac  was  fonnd  impernoua  for  about  an  inch  above  the  point  where  the  ligature  had  been  appUed; 
bat  the  obliteration  did  not  extend  to  the  origin  of  the  external  iliuc.  as  the  ilio-lunibar  artery 
voso  just  ahoTC  this  point.  Below  the  point  of  obliteration,  the  urtcry  resumed  its  natural 
diameter,  and  continued  so  for  half  an  inch  ;  the  obturator,  luU-ral  »acrul.  and  gluteal,  arising  in 
mccession  from  the  latter  portion.  The  obturator  artery  wa«  entirely  obliterated.  The  lateral 
tacral  artery  was  as  large  as  a  crov'ii  {|uill,  and  had  a  very  free  anastomosis  with  the  artery  of 
the  opposite  side,  and  with  the  middle  sacral  artery.  The  sciatic  artery  was  entin-ly  oblitenitcd 
as  far  aa  its  point  of  connection  with  the  aneurisniul  tumor;  but.  on  the  diMal  Ride  oF  the  sac,  it 
Was  continned  down  along  the  back  of  the  thigh  nearty  as  iarge  in  size  as  the  femoral,  being 
perrioos  abont  an  inch  below  the  sac  by  receiving  an  ooastoroosing  vessel  from  tliu  .^nnerior 
profonda.'  In  addition  to  the  above,  the  circatalion  in  the  parts  fupplied  by  the  internal  iliac 
Would  be  carried  on  by  the  anastomoses  of  the  uleriuc  una  ovarian  arteries;  of  the  opposite 
vesical  arteries;  of  the  hemorrhoidal  branches  of  the  internal  Ilioc  with  those  from  the  inferior 
mesenteric  ;  of  the  obturator  arterj-.  by  lueans  of  its  pubic  branch,  with  the  vesnel  of  thi-  opposite 
Bide,  and  with  the  epigastric  and  internal  turcumflex;  by  the  unactomrMics  of  the  circumflex,  and 
perforating  braDcbi>s  of  the  femond.  with  the  sciatic  ;  o?  the  gluteid  with  the  posterior  branches 
of  the  sacral  arteries;  of  the  ilii»-lumbar  with  the  last  lumbar;  of  the  lateral  sacral  with  tho 
middle  sacral ;  and  by  the  anastomoses  of  the  circumflex  iliac  with  the  ilio.ltimbar  and  gluieaL 

'  Medico-Chirurgical  Transactioru,  xol.  ivi. 
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Branches  or  tiie  Ixternax,  Iliac. 


From  the  Anterior  Trunk, 
Superior  vesicul. 
Middlo  vesical. 
Inferior  vesical. 
Middle  bcmorrhoidaL 


From  the  Posterior  TVwik^ 

Gluteal 
Ilio-Iumbur. 
Lateral  sacral. 


/"•'"""fej  Vaginal. 


Obturator. 
Internal  pudic. 

Sciatic. 

The  superior  vesical  is  that  part  of  the  foetal  hypoga.stric  artery,  which  remains 
pervious  after  birth.  It  extends  to  the  side  of  the  bladder,  distriljutlng  imineroiia 
nranches  to  the  body  and  fundus  of  tliis  organ.  From  one  of  thesi.',  a  slender  vessel 
is  derived,  which  accompanies  the  vus  deferens  in  its  course  to  the  testis,  where  it 
anastomoses  with  the  spermatic  artery.  This  is  the  artery  of  the  vaa  deierena. 
Other  branches  supply  the  ureter, 

The  7tii(idle  vesical,  uMually  a  branch  of  the  superior,  Li  di.stributed  to  the  base 
of  the  blatldcr,  and  under  surface  of  the  vcsiculffl  scminales. 

The  in/trrior  vesical  arises  from  the  anterior  division  of  the  internal  iliac,  in 
conmion  with  the  middle  hemorrhoidal,  and  is  diHtributed  to  the  biise  of  the  bladder, 
the  prostate*  gland,  and  vesiculro  seminales.  Those  branches  distributed  to  the 
prostate  commuuioate  with  the  corresponding  vessel  of  the  opposite  side. 

The  middle  l^morrlioidal  artery  usually  arisen  together  with  the  preceding 
vessel.  It  supplies  the  rectum^  anastomosing  with  the  other  hemorrhoidal 
arteries. 

The  uleriiie  artery  posses  downwards  from  the  anterior  trunk  of  the  intornal 
iliac  to  the  neck  of  the  uterua.  Asceuding,  in  a  tortuous  course,  on  the  side  of 
this  viscus,  between  the  layers  of  the  broad  ligament,  it  distributes  branches  to  its 
substance,  anastomosing,  near  iL«  termination,  with  a  branch  from  the  ovarian 
artery.     Branches  frtirn  this  vessel  are  also  distri})Uted  to  the  bladder  and  ureter. 

The  varfinal  artery  is  analogous  Ui  the  inferior  vesical  in  the  male;  it  descends 
ujwn  the  vagina,  supplying  its  raucous  moinbranCj  and  sending  branches  to  the 
neck  of  the  bladder,  and  contiguous  part  of  the  rectum. 

The  OuTLTRATOR  ARTERY  usually  ari.ses  from  the  anterior  trunk  of  the  internal 
iliac,  frefjuently  from  the  posterior.  It  passes  forwards  below  the  brim  of  the 
pelvis,  to  the  canal  in  the  upper  border  of  the  obturator  foramen,  and,  escaping 
from  the  pcWic  cavity  through  tliis  aperture,  divides  into  an  internal  and  an 
external  branch.  In  tlie  pelvic  cavity,  this  vessel  lies  tipou  the  pelvic  fascia, 
beneath  the  peritoneum,  and  a  little  below  the  obturator  nerve;  and,  whilst 
passing  through  the  obturator  foramen,  is  contained  in  an  oblique  canal,  formed 
ov  the  horizontal  branch  of  the  pubes,  above ;  and  the  arched  border  of  the 
ODtunitor  membrane,  l>elow. 

Branches.  Within  the  pelvis,  the  obturator  artery  gives  off  an  iliac  hravch  to 
the  iliac  fossa,  which  supplies  the  bone  and  the  Iliacus  muscle,  and  anastomoses 
with  the  ilio-lumbar  artery;  a  vesical  branch,  which  runs  backwanls  to  supply 
the  bladder;  and  a  pttbic  branch,  which  is  given  off  from  the  vessel  just  before  it 
leaves  the  pelvic  cavity.  This  branch  ascends  upon  the  back  of  the  pubes,  com- 
municating with  offsets  from  the  epigastric  artery,  and  with  the  corresponding 
vessel  of  the  op|x>3ite  side.  This  branch  is  placed  on  the  inner  side  of  the  femoral 
ring.  JCsternal  to  ihc.  pelvis,  the  obturator  artery  divides  into  an  external  and 
an  internal  branch,  which  arc  deeply  situated  beneath  the  Obturator  extemua 
muscle;  skirting  tUe  circumference  of  the  obturator  foramen,  they  anastomose  at 
the  lower  part,  of  this  aperture  with  each  other,  and  with  branches  of  the  internal 
circuraflc-t  artery. 
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Tlic  intt-nml  branch  curves  inward*  along  the  inner  margin  of  the  obtwralor 
foramen,  (IbvtribLitiug  branches  to  the  Obturator  muscks,  Pcctineus,  AtiUuclurs, 
and  Gnteilis,  and  anastomoses  with  the  ei^lerual  branch,  and  ^^itli  the  iutenuil 
circumflex  artery. 

The  external  branch  curves  round  the  outer  margin  of  the  foramen,  to  tho  spnce 
between  the  Geniellu:?  iuferior  aud  Quadrutus  femoris,  where  it  uuustoinoses  with 
the  ficialic  artery.  It  supplies  tho  Obturator  musclea,  anastomoses,  as  it  paiwcs 
backwards,  with  the  internal  circumflex,  and  sends  a  branch  to  tho  hip-joint 
throuj^h  the  cotyloid  notch,  which  ramitiea  on  tho  round  ligament  as  far  as  the 
head  of  the  fenmr. 

Pecuiiartttes.  In  two  ool  of  every  throe  cuscs  the  oblurator  arises  from  the  iutt'nia,1  iliac.  la 
one  cusy  ta  three  uwi  a  ball"  cum'S.  from  the  eiii^stric ;  ami  in  sltont  ooe  in  srvealy-iwo  cuws  by 
two  roou  from  both  vcfisuU.  It  aritte.H  in  about  the  same  ])ro]iortioii  from  tbi>  (.'xtcm^L  ilinc 
artery.  The  orig-Jn  of  the  obturator  fruio  the  epigastric  is  not  commonly  fouoil  on  both  siUe*  of 
the  fumc  body. 

\Vhfn  tho  obttinitor  artery  ariMS  at  the  front  of  the  pelvis  fntm  the  cpipMtric.  it  desoeads 
a]moi!t  vcrlicnllv  ticwnwards  to  the  upper  piirt  of  the  obturator  foramen.  The  orterv  in  this 
coarse  usimlly  tfeaccnaJs  in  cootnct  with  the  external  ilisc  \'ein,  and  Lies  on  the  ontcr  sitle  of  Ihu 
femoral  rmjjE  iti^^  2'ib) ;  in  Hueb  ca^ien  it  would  iiat  be  cnduu^rered  in  ibu  operation  for  feuiornl 
hemiu.  OccasiuDally.  however,  it  curves  inwurds  along  t}ie  fn-e  margin  tif  Uiuibcrnut's  lipumcnl 
(filf.  22^),  and  undiTsoch  ciTcnm^tnneest  would  almo.xt  completely  eiuirele  the  ucrk  of  a  hemi.il 
Kac  (hnppo^ini;  a  liemia  to  e.xi«t  in  such  a  cuae).  and  would  be  in  great  danger  of  Iwiag  wounded 
if  an  operutioD  wati  performed. 

VariAlions  in  Origin  and  Connu  of  Obturator  Artory. 
Fig.  228.  Fig.  229. 


The  Internal  Pumcis  thcamidlerof  the  two  terminal  branches  of  the  Anterior 
trunk  of  the  internal  iliac,  and  supplies  the  external  organs  of  generation.  It  passes 
downwards  and  outwards  to  the  lower  border  of  the  great  sacro-sciatic  foramen, 
•nd  emerges  from  the  pelvis  between  the  Fyriformis  aud  Coccygeus  muscles;  it 
then  crosses  the  spine  of  tho  ischium,  and  re-enters  the  pelvis  throu«-h  the  lesser 
sacrosciatic  foramen.  Tho  artery  now  crosses  the  Obturator  intcmns  muscle,  to 
the  ramus  of  tho  ischium,  being  covered  by  the  obturator  fascia,  and  situated 
about  an  inch  and  a  half  from  the  margin  ui  tho  tulwrofiity ;  it  then  ascends  for- 
wanU  ami  upwards  ah)ng  tho  ramus  of  the  ischium,  pierces  the  posterior  layer  of 
tlie  deep  perineal  fascia,  and  runs  forwards  along  the  inner  margin  of  the  ramns 
of  the  pubes;  finally,  it  perforata's  tho  anterior  layer  of  the  dt-L'p  perineal  faseia, 
and  diviii'.'s  into  its  two  terminal  branches,  the  dorsal  artery  of  the  [wnis  and  tho 
artery  of  the  corpus  cavcrnosum. 

Jielatioru.  In  tho  first  part  of  its  course,  within  the  pelvis,  it  lies  in  front  of  (ho 
Pyriformis  muscle  and  sacral  plexus  of  nerves,  and  on  the  outer  side  of  tho  rectum 
(on  the  left  side).  As  it  crosses  the  spine  of  the  ischium,  it  is  covered  bv  the 
Gluteus  maximus.  and  great  sacro-sciatic  ligament;  and  wlicn  it  enters  the  pelvis, 
it  lies  on  the  outer  side  uf  tliu  ischio-reelal  fossii,  upon  tlie  surlaco  of  the  Obtura- 
tor intcrnus  muscle,  contained  in  a  fibrous  canal  ibrmed  by  tho  obturator  fascia 
KQd  the  talcitbrm  process  of  the  great  sacro-sciatic  ligament.  It  is  aceompaniod 
by  the  pudic  veins,  and  the  internal  pudic  nerve. 

Prctili'an'/irn.  The  internal  pudic  Is  somotlmes  sniitller  than  asual.  or  fails  to  pive  off  one  ot 
two  of  ii«  HPunl  hrnnchps;  in  such  caaeR.  the  deficiency  is  soppHed  by  brnnclies  derived  fmm  an 
additional  ve^^el,  the  uecewory  pudic,  which  generally  uh«ea  from  the  padic  arterv  before  its  exit 
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fW)in  the  preat  sacro-ficintic  fornmen,  and  piu'WB  forwards  noor  the  bnso  of  (he  blnddcr,  on  the 
upper  pun  of  the  priwiaie  (:liuid.  to  the  pr-iini-um,  where  it  cives  off  those  bruncheif  asaally 
durivcd  rrDin  the  pudic  urteiy.  *l'he  deficicnty  must  frtMiuently  met  with,  ia  that  id  which  the 
iDloroiil  pudic  ends  as  thv  artery  of  ibf  bulb;  ibe  iirterv  wf  the  corpus  caveraosuui  and  arteriu 
dorKftlis  pi-nis  hf'mp  <lpnved  rrom  ihi-  m-ccssorv  pudic.  Or  the  pttdjc  mtiy  tertniualc  a&  ibc  suptrr 
ficiiil  (wrinfa!.  ihc  artory  of  the  bulb  being  derived,  with  the  other  two  branches,  from  the  acce«- 
sory  vessel. 

The  relation  of  the  nccepsory  pndic  to  the  prostate  gland  and  urethra,  is  of  the  prentesl  Interest 
in  a  surgical  point  of  view,  as* (bis  Tossel  is  in  danger  of  being  vuunded  in  the  luteru)  uperatiun 
of  bihotonix. 

Branches.  Within  the  pelvis,  the  internal  pudic  gives  off  several  small  branches, 
which  supply  the  muscles,  sacral  nerves,  anjl  viscera  in  this  cavity.  In  Utt  jjcri- 
neum  the  i'oUowing  branches  arc  given  off. 

Inferior  or  external  hemorrhoidal.  Artery  of  the  bulb. 

Superficial  perineal.  Artery  of  the  corpus  cavemosnm. 

Transverse  perineal.  Dorsal  urtery  of  the  penis. 

The  external  hertvnrhotdal  arc  two  or  threo  small  arteries  which  arise  from 
iho  internal  pudic  as  it  passes  above  the  tuberosity  of  the  ischium.  Crossing  the 
ischio-rcctol  fossa,  they  are  distributed  to  the  muscles  and  integument  of  the  anal 
region. 

The  superficial  perineal  artery  supplies  the  scrotum,  and  muscles  and  integu- 
ment of  tlie  perineum.  It  arises  from  the  internal  pudic,  in  front  of  the  preceding 
branches,  and  piercing  the  lower  border  of  the  deep  perineal  fascia,  run.s  across 
the  Transversus  periuei,  and  through  the  triangular  space  between  the  Accelerator 
urinio  and  Erector  penis,  both  of  which  it  supplies,  and  is  finally  distributed  to 
the  skin  of  the  scrotum  and  darlos.  In  its  passage  througti  the  perineum  it  lies 
beneath  the  sujwrficial  perineal  fascia. 

The  transverse  perineal  is  a  small  branch  which  arises  eitlicr  from  the  internal 
pudic.  or  from  the  superficial  perineal  artery  as  it  crosses  the  Transversus  perinei 
muscle.  Piercing  the  lower  border  of  the  decj>  perineal  fascia,  it  run.'*  tran.s- 
versely  inwards  along  the  cutaneous  surface  of  the  Transversus  perinei  muscle, 
which  it  .supplies,  as  well  as  the  structures  between  the  anus  and  bulb  of  the 
urethra. 

The  artery  of  the  hulb  is  a  largo  but  very  short  vessel,  ari.sing  from  the  internal 
pudic  between  the  two  layers  of  tho  deep  perineal  fa-scin,  and  pa.«5sing  nearly 
transversely  inwanls,  pierces  the  bulb  of  the  urethra,  in  which  it  minifies.  It 
gives  off  a  small  branch  wliich  descends  to  supply  Cowper's  gland.  This  artery 
u  of  considerable  imjwrtance  in  a  surgical  ]K>int  of  view,  as  it  is  in  danger  of 
being  wounded  in  the  lateral  operation  of  lithutomy,  an  accident  usually  attended 
with  severe  and  olarminj?  hemorrhage.  Tliis  vessel  is  sometimes  very  small, 
occasionally  wanting,  or  even  double.  It  sometimes  arises  from  the  internal  pudio 
earlier  than  usual,  and  crosses  the  perineum  to  reach  the  back  part  of  tho  oulb. 
In  such  a  case  the  vessel  could  haruly  foil  to  be  wounded  in  the  performanoe  of 
the  lateral  operation  for  lithotumy.  If)  on  the  contrary,  it  should  arise  fn>m  an 
accessory  pudic,  it  lies  more  forward  than  usual,  and  is  out  of  danger  in  the 
operation. 

The  arterjf  of  the  corpiis  caivm(Mt*m,  one  of  tho  terminal  branches  of  the  inter- 
nal pudic,  arises  from  that  vessel  while  it  is  situated  between  the  cms  penis  and 
the  ramus  of  the  pubes ;  piercing  the  crus  penis  obliquely,  it  runs  forwards  in  the 
corpus  cavernosum  by  tho  side  of  the  septum  j>cctinii'ormc,  to  which  its  branchee 
are  distributed. 

The  dorMil  artery  of  the  penis  ascends  between  the  orus  and  pubic  symphrsia, 
and,  piercing  the  suspensory  ligament,  runs  forward  on  the  dorsum  of  the  penis  to 
the  glans,  where  it  divides  into  two  brattches,  which  supply  tho  glans  and  prepuce. 
On  the  dorsum  of  the  penis,  it  lies  immediately  beneath  the  integument,  parallel 
with  the  dorsal  vein  and  corresponding  artery  of  the  opposite  siue.  It  supplies 
the  integument  and  fibrous  shcutb  of  tho  oorpua  cavemosom. 
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The  internal  pudic  artery  in  tfiefemak  is  smaller  than  in  the  male.  Its  origin 
and  course  are  similar,  and  there  is  considerable  analogy  in  the  didtributiou  of  itft 
branches.  The  superficial  artery  supplieH  the  labia  pudcndi :  iht  artery  of  the 
bulb  supplies  the  erectile  tissue  of  the  bulb  of  the  vugimi,  whilst  the  two  terminal 
branches  supply  the  clitoris ;  the  artery  of  the  corpus  cavernosum,  the  cavernous 
body  of  the  clitoris;  and 
the  artcria  dorsalis  clitori-  ^'^S-  liSO.— The  Ajteriea  of  l^,.  Oluioal  and  Posteriar  FBinoral 

dis,*  the    dorsum    of  that  ^ 

organ. 

The  Sciatic  Artery 
(fig.  230),  the  larger  of  the 
two  terminal  branches  of 
the  anterior  trunk  of  the 
internal  iliac,  is  distributed 
to  the  muscles  on  the  back 
of  the  pelvis.  It  pjLssea 
down  to  the  lower  part  of 
the  great  sacro-sciatic  fora- 
men, behind  the  internal 
padic,  resting  on  the  sacral 
plexus  of  nerves  and  Pyri- 
fonuis  muacle.  and  escapea 
from  the  pelvis  between 
the  Pyriformis  and  Coccy- 
geua.  It  then  descends  in 
the  interval  between  the 
trochanter  major  an<l  tu- 
berosity of  the  ischiani, 
aocompaniod  byihesciatio 
nerves,  and  covered  by  tho 
Gluteus  maximus,  and  di- 
vidwi  into  V>ranche.s  which 
supply  the  deep  mu.scles  at 
the  uacic  of  the  hip. 

Within  the  pelvic,  it  dis- 
tributes branches  to  the 
PyriformisjCoccygeus,  and 
Levator  ant  muscles;  some 
hemorrhoidal  brancbes, 
which  supply  the  rectum, 
and  oceusionally  t^tke  the 
plftce  of  the  middle  hemor- 
rhoidal artery;  and  vesical 
branches  to  the  base  aad 
nock  of  the  bladder,  vcsi- 
culijQ  scminales,  and  pros- 
tate gland.  Externdi  to  the 
ptfiuw,  it  gives  ofl'the  coccy- 
geal, inferior  gluteal,  comes 
nervi  ischiadic!,  muscular, 
and  articular  brancliua. 

The  coccygeal  branch  runs  inwards^  pierces  the  great  sacro-sciatic  ligament, 
and  supplies  the  Gluteus  ma.\imus,  tho  integument,  and  other  structures  on  the 
hack  of  the  coccyx. 

The  inferior  gluteal  hranchen,  three  or  four  in  number,  supply  the  Gluteus 
maximus  muscle. 

The  comes  nervi  ischiadiei  is  a  long  slender  vessel,  which  accompanies  the  great 
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sciatic  nerve  Tor  a  short  distauoe;  ii  tUuu  peuetratea  it,  and  ron^  in  iu  subsiasco 
to  the  lower  part  of  the  tbigb. 

The  miiscular  branches  supply  the  musclca  on  the  hack  part  of  the  hip,  niuis< 
tomosiDg  witli  the  gluteal,  mtcrual  and  external  cireumllex,  and  Eupcrioi  per- 
loriiting  arteries.  ^ 

Some  ttrticuUtr  brancftts  are  distributed  to  the  capsule  of  the  tip-joint. 

The  Gluteal  Aiitekv  is  the  largest  branch  of  the  internal  iliac  and  appears  to 
he  tlio  continuation  of  the  pusterior  division  of  that  vessel.  It  is  a  short  thick 
truuk,  which  passes  out  of  the  pelvis  above  the  upper  border  uf  the  Pyriformia 
muscle,  and  immediately  divider  into  n  superficial  and  deep  branch.  Within  the 
pelvis,  it  gives  oft'  a  few  muscular  braiiuhes  to  tlie  lliacus,  Pyrifonnis,  and  Obtu- 
rator iuternus,  and  just  previous  to  quilting  that  cavity  a  nutritious  artery,  which 
enters  the  ilium. 

Tlie  super/trial  branch  passes  beneath  the  Gluteus  maximus,  and  divides  into 
numerous  branches,  some  of  which  supply  this  muscle,  whilst  others  perforate  its 
tendinous  origin,  and  supply  the  integument  covering  the  posterior  surface  of  the 
sacrum,  ana-stoniosing  witii  the  ]»osterior  brunches  of  the  sacral  arteritis. 

The  tkf'p  brfnirh  runs  Iwtwecu  the  Gluteus  medius  and  Gluteus  minimus,  and  sub- 
divides into  two.  Of  these,  the  snjK-rior  divistoti,  continuing  the  original  course  of 
the  vessel,  passes  along  the  ujiper  bonier  of  the  Gluteus  minimus  to  the  anterior 
snperior  spine  of  the  ilium,  ana.Ktomosing  with  the  cirenmilcx  iliac  and  ascending 
branches  of  the  externul  circumflex  artery.  The  inferior  division  cruases  the 
Gluteus  minimus  obliquely  to  the  trochanler  major,  distributing  branches  to  the 
Glutei  muscles,  and  incwculates  with  the  external  circumflex  artery.  Soine 
branches  ])ierce  the  Gluteus  minimus  to  supply  the  hip-joint. 

The  JUo-lwnbar  Artery  ascends  beneath  the  Psoas  muscle  and  external  iliac 
veM.»ft?ls,  t4)  the  upjjer  part  of  the  iliae  fossa,  where  it  tUvides  into  a  lumbar  and  an 
iliac  branch. 

The  lumbar  branch  supplies  the  Psoas  and  Quadratus  lumhonim  muBcle.s  anas- 
tomiwiiig  with  the  hist  lumbar  artery,  and  sends  a  small  spinal  bnuich  ihruugh 
the  intervertebral  foramen,  between  the  last  lumbar  vertebra  and  the  aacrum,  into 
the  spinal  canal,  to  supply  the  spinal  cord  and  its  membranes. 

The  iliac  branch  descends  to  supply  the  Iliaeus  internus.  some  offseta  running 
between  the  muscle  and  the  bono,  one  of  which  enters  an  oblique  canal  to  supply 
the  iliploe,  whilst  others  run  along  the  crest  of  the  ilium,  distributing  branches  to 
the  Glutcid  and  abdominal  muscles,  and  anastomosing  in  their  course  with  the 
gluteal,  circumflex  iliac,  external  circumflex,  and  cpigiistric  arteries. 

The  Lateral  Sacral  Arteries  are  usually  two  in  number  on  each  side,  superior 
and  inferior. 

The  stijicfior,  which  is  of  large  size,  passes  inwards,  and,  afler  anastomosing  with 
bran(':hc3  from  the  middle  .sacral,  enters  the  first  or  seceud  sacral  foraujen,  is  dis- 
tributed to  the  contents  of  the  sacral  canal,  and,  escaping  by  the  corresponding 
posterior  sacral  foramen,  supplies  the  skin  ami  muscles  on  the  dorsum  of  the  sacrum. 

The  inferior  branch  passes  obliouely  across  the  front  of  the  Pyriformis  muscle 

and  sacral  nerves  to  the  inner  side  of  the  anterior  saoral  foramina,  descends  on 

the  front  of  the  sacrum,  and  anjisiomoses  over  the  coccyx  with  the  sacra  media 

__and  opposite  lateral  sacral  arteries.     In  its  course,  it  gives  off  branches,  which 

Btcr  the  anterior  sacral  foramina ;  these,  after  .supplying  the  bones  and  mombran«'i 
of  the  interior  of  the  s]>inal  canal  esca|ie  by  the  posterior  sacral  foramina,  and  ar« 
distributed  to  the  muscles  and  skin  on  the  dorsal  surface  of  the  sacrum. 


EXTERXAL  TlIAO  ARTERY. 

The  External  Iliac  Artery  is  the  chief  vessel  which  supplies  the  lower  limb.  It 
is  larger  in  the  adult  than  the  internal  ili:u.v  and  passes  obliquely  downwards  and 
outwards  along  the  inner  border  of  the  Psoas  muscle,  from  the  bifurcation  of  the 
conunon  iliac  to  the  icmoral  arch,  where  it  eiiLere  the  thigh,  and  becomes  iho 
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femoral  artery.  The  course  of  this  vessel  would  be  indicated  l>y  a  line  draMii 
from  the  lert  side  of  the  iimbilicus  to  a  point  midway  l>ciwecn  tbc  uuterior  supe- 
rior spinous  process  of  the  ilinm  and  the  symphysis  pubis. 

Rtttaiiims.     In  /i'ont,  with  the   peritoneum,  sub-peritoneal  areolar  tissue,  the 

intestines,  and  a  thin  layer  of  fascia^  derived  from  the  iliac  fascia,  whicb  surrounds 

the  artery  and  vein.     At  its  origin  it  is  occasionally  crossed  by  the  ureter.    The 

spermatic  vessels  descend  for  some  distance  upon  it  near  its  termination,  and  it  is 

.crossed  in  this  situation  by  n  branch  of  the  genito-crurul  nerve  and  the  circumflox 

J  iliac  vein  ;  the  vas  dcfercnscurveH  down  along  its  inner  side.    Jiehiful,  it  is  iu  rola- 

Jtion  with  the  external  iliac  vein,  which,  at  the  femoral  arch,  lies  at  it^  inner  side; 

on  the  left  side  the  vein  is  altogether  internal  to  the  artery.    Sxtemaiti/.  it  re.its 

against  the  Psoas  muscle,  from  which  it  is  separated  by  the  iliac  foficia.     The 

artery  rests  upon  this  muscle  near  Poupart's  ligament.     Numerous  lymphatic 

[Teasels  and  glands  are  lound  lying  on  the  front  and  inner  side  of  the  vessel. 

Pl.vn  of  the  Relatioxs  of  thb  ExTERXAt.  Artery. 

In  front. 
Pcriltmcum,  tnlctUnos,  and  iliac  ^cia. 
*  Near         (  Spcrniutic  rpssolg. 

Poiipnrt'a     1   Uenito-orural  ucrve. 
LigamcDt.    1  CircumHox  iliuc  vein. 

[  Lympbtitic  vettseU  und  glimils. 


Outur  aide. 
Psoas  mn^rnas. 
Iliw;  Tusuia. 


Inner  Mtde. 
External  iliac  rein  nml  ras  dcrerciu 
At  fcraoral  nrcb. 


I        Exlproal        l 
I  llUe  J 

Behind. 

Esicroal  iliac  vein. 

jical  AiuUomtj.    The  application  of  a  lipiturc  to  the  cxlerual  iliac  may  bo  required  In 

of  aneiiri)-m  of  the  fi-morul  nricry,  or  in  oases  of  fieenoiliUT  ln-morrliii^f.  after  \\ie  Imter 

PreMpl  has  been  tii'd  for  popliteal  uneuiiMn.     Tliis  vessn!  may  be  seeiin^il  in  any  purl  of  its  cmit^o, 

'  Meepting  nenr  \\*  upper  eud,  on  ai-ctiiinl  of  tbi*  rirciilaliini  thronph  the  inti_'nml  ilinc,  and  Dear 

Ha  lower  end.  oa  acxnuoi  of  the  oripriD  of  tlio  cpif^iitric  and  cirnimflc-'c  iliac  %'e.s9el».     One  ot 

the  chief  points  id  the  ficrformance  of  the  opcratioa  is  to  steare  tbo  vessel  without  injury  to  tho 

pcritooeum.    The  palicot  having  been  place<l  in  the  recnmbent  position,  an  incision  should  bo 

made,  commeDcinir  about  an  inch  above  and  to  the  inner  itide  of  1  be  uuterior  Huperior  spiuous 

process  of  tbe  ilium,  and  rutinin^  dowuwurdt^  and  ontwanls  to  tlie  4>ultr  enti  of  Poupart's  lijra- 

_  DCnt,  nnd  parallel  with  iis  outer  hitlf,  1o  a  tittle  ubitve  its  raidiltc.     The  nbduniinal  miisctea  and 

'^tmnaTeisftltit  fiwcia  having-  i>e<.'n  cautiously  divided,  tbo  pfrilououm  should  bo  H-pamtod  fmm  tho 

iliac  foasa  and  pushed  luwarda  the  pelvis ;  and  on  intn>ducin^  the  finp^r  to  thu  bottom  of  tho 

Wound  the  artery  may  be  fell  piilHininjr  along  iho  inner  bonier  of  the  Psoas  ranxcb*.     Th<'  exti-nml 

iUflc  vein  is  situated  ahmj;  the  inner  side  of  (he  iiricry,  and  mnul  lie  canTiousiy  sei>araled  from  it 

by  the  fiuffer-Quil.  or  luiudltc  of  the  knife,  and  tbe  oneuruuu  ncudlo  should  be  introduced  on  tbo 

inner  aide,  between  the  artery  and  vein. 

CoUiUcrrti  Cirrttlnti'-'H.  'I^bo  principal  nnastomoE^s  in  carrying  on  the  collaleral  circulation, 
ttfter  the  application  of  a  U^'ature  to  the  external  iliac,  are.  the  IlitvltHnbar  with  the  circumrtex 
iliac:  tbe  jrfnteul  with  the  extenud  circuraflex  ;  the  obturator  with  the  internnl  circumtirx  ;  the 
|«ciatic  witb  the  profunda  artery;  tin;  internal  pudic  with  the  external  pudic.  nnd  with  the  internal 
Icirriimrtex.  When  the  oUlnrator  arises  from  lhL"epi)rai»iric.  it  is  Buppfied  with  blot.Hl  fiy  britpchtfl. 
cither  from  the  intfrnal  iliac,  iln^  laienil  Hiimil.  or  from  the  internal  pudic^.  The  cpi^nstric 
receitre?  ita  supply  from  the  internal  mammary  and  inferior  intercostal  arleries,  und  Irom  the 
internal  iliac,  hy  tW  anastomoses  of  its  branches  with  (he  obturator. 

Brattches.  Besides  several  small  branches  to  the  Psoas  muscle  and  the  neigh- 
boring lymphatic  glands,  the  external  iliac  gives  olftwo  branches  of  considerable 
size: — 

Epigastric.  Circumflex  iliac. 

The  epigoMric  arUry  arisen  from  the  external  iliac,  a  few  lines  above  Poupart's 
li^ment.  It  at  first  dejceuds  to  reach  this  li^rameut,  and  then  ascends  obliquely 
upwards  and  inwards  between  the  peri'.oueum  and  tron^svcrsulis  iascia,  to  tho 


433 


ARTERIES. 


margin  of  the  sheath  of  the  Roctua  muscle.  Having  perforated  the  eheath  near 
ita  lower  thinly  it  ascends  verticallj  upwurds  beliintl  tbe  Buctua,  to  wliich  it  h 
distributed,  dividing  into  uumeroua  branches,  which  nnastomoso  above  the  umbi- 
licud  with  the  terminal  brunches  of  the  internal  luannnary  and  ialurior  iutercostJil 
arteries.  It  is  acconipauicd  by  two  veins,  which  usually  unite  into  a  single  triAik 
before  their  termination  in  the  external  iliac  vein.  As  this  artery  ascends  from 
Poupart'a  ligament  to  the  Rectus,  it  lies  liebind  the  inguinal  canal,  to  the  inner 
side  of  the  internal  abdominal  ring,  and  inime<iiately  above  the  fcriionil  ring,  the 
vfts  defei-ens  in  the  male  and  the  round  ligament  in  the  female  crossing  behind 
the  :irt«ry  iu  dcsi.*nding  into  the  iJelvi.**. 

£rancfiC3.  The  branches  of  this  vessel  are  the  cremasteric,  which  accorapaniea 
the  spermatic  cord,  and  supplies  the  Cremasler  muscle,  anastomosing  with  the 
^ermattc  artery;  » pvbi'c  branch,  which  runs  across  Poupart's  ligumeul,  and  then 
descends  behind  ihe  pubes  to  tlie  inner  side  of  the  femoral  ring,  and  anastomoses 
with  oftsets  from  the  oViturator  artery ;  muscular  hrancUes,  some  of  which  are 
distributed  to  the  abdominal  muscles  and  peritoneum,  anastomosing  with  the 
lumbar  and  circumflex  iliac  arteries;  others  perforate  the  tendon  of  the  External 
oblique  and  supply  the  integument,  anastomosing  with  branches  of  the  external 
epigastric. 

PfculifiriiiM.  Th«  origin  cf  the  epigastric  may  toke  pl;icp  rrotn  nny  pirt  of  ibt?  fxtenml 
itioc  between  Ponpurrti  lipuufnl  am)  Ivrn  inclu'H  ilikI  a  hdf  at>iiv»  it;  or  it  iniiy  uriKe  bplow  this 
UgaincDt,  from  tbL>  R-tnorul.  or  rrum  llic  dei>p  Temoral. 

Union  tcillf  Jiramhes.  It  frcfiuently  arues  fntm  tbe  extemul  iliac  hv  a  common  trunk  with 
the  obtiirftt«r.  Sumelinos  the  epi)ra»lric  srisi'S  from  the  uKturutor,  tlio  \MXvr  wsm*!  Iieirig  fur- 
nished by  the  internal  iliur.  or  lbt>  epii^^trii;  moy  be  Tu^rrofd  uf  twu  bniucbtr»,  one  derived  from 
the  c.'tternal  iliac,  the  other  from  tbc  inti'mnl  iliac. 

The  circumjUx  iliac  arttrt/  arises  from  the  ontcr  side  of  the  external  iliac,  nearly 
opposite  the  epigastric  artery.  It  nst^cnds  obliquely  outwards  behind  Ponparts 
ligament,  aud  runs  along  the  inner  surface  of  the  crest  of  tbe  ilium  to  about  its 
middle,  where  it  pierces  the  Transvcrsalis  and  runs  backw-ards*  between  this 
muscle  and  the  Internal  oblique,  to  anastomose  with  the  ilio-lumbar  and  gluteal 
arteries.  Op^wsite  the  anterior  superior  sjiine  of  the  ilium,  it  gives  off  a  large 
branch,  which  ascends  between  the  Internal  oblique  and  Transvcrsalis  muscles, 
supplying  them  and  anastomosing  with  the  lumbar  and  epigastric  arteries.  The 
circumflex  iliac  art<jry  is  accompanied  by  two  veins,  which,  uniting  into  a  singlo 
trunk,  cross  the  external  iliac  artery  just  above  Poujmrt's  ligament,  and  enter 
tbe  external  iliac  vein. 

FKMoa.\L  Artery. 

Tlie  Femoral  Artery  is  the  continuation  of  the  external  iliac.  It  commenoea 
immediately  beneath  Poupnrt's  lig.nment,  midway  between  the  anterior  superior 
spine  of  the  iliiun  and  the  symphysis  pubis,  and,  passing  down  the  fore  pan  and 
inner  side  of  the  thigh,  terminates  at  the  opening  iu  the  Adductor  magnus,  at  tbo 
junction  of  the  middle  with  the  lower  third  of  the  thigh,  where  it  becomes  tho 
popliteal  artery.  A  line  drawn  from  a  point  midway  between  tbe  auterii>r  supe- 
rior spine  of  the  ilium  and  the  symphysis  pubis  to  the  inner  side  of  the  inner 
condyle  of  the  femur,  will  be  nearly  parallel  with  the  course  of  the  artery.  This 
vessel,  at  the  upper  part  of  tho  thighj  lies  a  little  internal  to  tbe  head  of  the 
femur;  in  the  lower  part  of  its  course,  on  the  inner  side  of  tho  shaft-  of  this  bono; 
and  between  these  two  points,  the  vessel  is  separated  from  tbe  bone  by  a  coosi- 
derablo  intcr\'al. 

In  the  upjxr  thirtl  of  tfie  thigh  tbo  femoral  artery  is  very  superficial,  being  covered 
by  tho  integument,  inguinal  glands,  and  by  tho  superficial  aud  deep  fasciae,  and 
is  contained  in  a  triangular  space,  called  "Scarpa's  triangle." 

Scarpa's  triangle  oorrcsjwnds  to  the  depression  seen  immediately  below  the  fold 
of  the  groin.  It  L*  a  triangular  space,  the  apex  of  which  is  directed  doAvnwards^ 
and  tbe  sides  of  which  are  formeti  externally  by  the  Sartorius,  iuiernaUy  by  the 
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Adductor  longua,  and  the  Twise.  by  Poupart*8  ligament.  Tho  floor  of  this  space 
ia  formed  froiu  without  inwardd  by  tlie  Iliucufi,  Psoas,  Pectineus,  Adduutor 
longus,  and  a  aniall  part  of  tlie  Aildnctor  bruvis  muscles;  und  it  is  divided 
into  two  nearly  oqual  parts  by  the  femoral  vesaels,  which  extend  from  the  iniddls 
of  ita  base  to  its  apex ;  tlio 

artery   giving    off    in    thia  Fig*  231.— Surgical  Anatomj  or  the  PemonilArtory. 

situation  itA  cutaneous  and 
profunda  branches,  the  vein 
receiving  the  deep  femoral 
and  internal  ftttphcnous 
veins.  In  this  «pace,  the 
femoral  artery  rests  on  the 
inner  marj/in  of  the  Ps^jas 
muscle,  which  separates  it 
from  the  capsular  ligament 
of  the  hip-joint.  The  artery 
in  this  situation  ia  crossed 
in  front  by  tbo  crural 
branch  of  the  gcnito-crurul 
nerve,  and  behind  by  the 
braucb  to  the  Poctin'eus 
from  the  anterior  crural. 
The  femoral  vein  lies  at 
its  inner  Side,  between  the 
margins  of  the  Pectineua 
and  Pioas  muscles.  Tlio 
anieriur  crural  nerve  lies 
about  half  an  inch  to  the 
outer  Bide  of  the  femoral 
artery,  deeply  imbeddeil 
between  ilie  Hiacurf  and 
Psoas  muscles;  and  on  the 
Biocus  muscle,  internal  to 
the  anterior  superior  spi- 
Dooa  process  of  the  ilium, 
is  the  external  cutaneous 
nerve.  The  femoral  artery 
and  vein  are  inclosed  in  a, 
strong  tibrous  sheath,  form- 
ed by  fibrous  and  cellular 
tissue,  and  by  a  process  of 
fascia  scut  inwards  from 
the  fascia  lata ;  the  vessels 
are  separated,  however, 
irom  one  auother  by  thin 
ftbrons  partitions. 

In  the  middle  third  of  Ute 
thiffh,  the  femoral  artery  is 

ire  deeply  seated,  being 

crcd  by  the  integument, 
the  buperficial  and  deei) 
G&actfQ,  and  the  Sartorius,  and  is  contained  in  an  aponeurotic  canal,  formed  by  a 
dense  fibrous  band,  which  extends  transversely  from  the  Vastus  intemua  to  the 
tendons  of  the  Adductnr  longus  and  Adductor  magnus  muscles.  In  this  part  of 
its  course  it  lies  in  a  depression,  bounded  externally  by  the  Vastus  intemus, 
iutemaUy  by  the  Adductor  longua  and  Adductor  magnus.    The  femoral  vein  lies 
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on  tlie  outer  sklo  of  the  artery,  in  close  apitosiHon  with  it,  and,  still  more  ex- 
cernally,  is  the  internal  or  lung  saplieauus  nerve. 

Relations.  Frnm  af/ove.  downwanis,  the  fcnuiral  artery  rests  uixtn  llie  Psoas 
muscle,  which  scparate^f  it  from  the  margin  uf  the  pelvis  and  capsular  ligament 
of  the  hip;  it  is  next  separated  frurii  tho  pL'ctiaeua  by  the  prol'uudu  vessels  and 
femoral  vein;  it  then  lies  upon  the  Adductor  lungus;  and  lastly,  upon  the  tendon 
of  the  Adductor  magnus,  the  femoral  vein  being  interposed-  To  its  inner  side, 
it  is  in  relation,  above,  with  the  femoral  vein,  and,  lower  down,  with  the  Ad- 
ductor longua  and  Sartorius.  To  its  oti(cr  svk,  the  Vaetua  internus  se]>arales  it 
from  the  iemur,  in  tlie  lower  part  of  it"?  course. 

Thu/emoral  vein,  at  Poupurt'a  ligament,  lies  close  to  the  inner  side  of  the  artery, 
separated  from  it  by  a  tliiu  fibrous  partition,  but,  as  it  descends,  gets  behind  it, 
and  then  to  its  outer  side. 

The  intntuil  saphenous  nerve  is  situated  on  the  outer  aide  of  the  artery,  in 
the  middle  third  of  the  thigh,  beneath  the  aponeurotic  covering,  but  not  within 
the  Kheuth  of  the  vessels.  Small  cutaneous  nerves  cross  the  fruut  of  the 
sheath. 

Pci-uliarifivK.  J>mihie  femoral  rrunilal.  Fonr  caspa  nrn  nt  jircstnt  rcmnled.  in  wliifli  ihc 
rcmornl  artery  divided  ioto  two  trunks  below  the  origin  of  the  profuiKla,  and  hecame  reunhrd 
near  the  opeuinfr  in  the  Adductor  mufrnai),  ."n  ns  to  fonn  a  siu|;le  popliteal  artery.  One  of  them 
uccurivd  ill  a  puticnt  ojicnttcd  apoii  Tur  poplitcul  imcariiini. 

Change  of  Po»ilion.  A  eimilar  Duin>)er  of  coses  huvc  bcco  recorded,  ia  which  the  rrmoml 
artery  was  sitautod  at  the  batk  of  the  thigh,  the  vessel  being  contincuns  nbove  wilh  the  internal 
iliac,  escaping  from  ihe  pelvis  throiiph  the  great  pncro-^cialic  ronimi'n,  and  nceompanyiug  the 
great  sciutic  nerve  to  the  popliteal  space,  where  itit  division  occurred  in  the  usual  manner. 

Position  of  ihc  Vein.  The  femonil  vein  is  occasionally  ptnced  tilong  the  inner  »ide  of  the 
Htlery,  ihron^fhont  tlie  entire  extent  of  Scarpa's  triangle;  or  it  may.be  slit,  so  that  a  large  vein 
is  placed  on  each  side  of  the  artery  for  a  greater  or  less  extent. 

Orifjin  of  the  Profunda.  TTus  vessel  occusirtnally  nrisos  from  the  inner  side,  and  more  rarelj, 
from  the  Itack  of  the  corDtnon  trunk  ;  but  thi!  mnn'  impprtanl  pcriiliHrilr,  in  a  t<iirfiir:il  point  of 
view,  is  that  which  relates  to  the  height  ul  wliitli  the  vesflel  arisen  from  the  remoral.  In  ihree- 
foarths  of  a  large  aomber  of  cases,  it  nrrv^e  between  one  and  two  inches  below  Poupart'e  liga- 
ment ;  in  a  few  iiises,  the  distance  w»s  less  than  nn  inch  ;  mnre  run.'ly.  *>ppu?i(e  thi-  ligament: 
and  in  one  cose,  ntmve  Poupurfs  Hgiimeni,  from  the  e.\tenial  iline.  OecnpiouHlly.  the  dtslanee 
between  the  origin  of  the  vessel  mid  I'oupart's  ligament  exceeds  two  inches,  and  in  one  case  it 
was  found  to  be  as  much  la  four  Incbcs.  , 

Surtficni  Ajtatomtf.  Comprt^xxton  of  tho  femoral  artery,  which  is  constantly  rerpiisite  in  am- 
iintatioQ.t  or  rithnr  npenittons  on  the  lower  liinh.  in  nioKL  efTr-rtimlly  tn»ch>  ininx'iliately  below 
Poujiarfs  ligami-nl.  Id  this  piination,  the  artery  is  very  superficial  and  is  merely  separated 
from  the  margin  of  (he  acetabnlum  and  front  of  the  head  of  the  femnr.  by  the  Psoas  mnaclc ;  so 
that  the  surgeon,  by  means  of  his  thumb,  or  any  other  resisting  body  may  effectually  control  the 
circulation  through  it.  This  vessel  may  al^u  be  t'.ompressed  in  the  middle  thinl  of  the  thigh,  by 
placing  a  compress  over  the  artery,  beneath  the  toiimi(|uet.  and  direrting  the  T)ressnre  from 
within  ontwards,  so  as  to  compn'ss  the  vessel  en  the  inner  side  of  the  shaft  of  the  lemur. 

The  a}ipiicativn  of  a  lifjaiure  to  the  femoral  artery  may  be  required  jii  cases  of  wound  or 
aneuriiim  ihf  the  arteries  of  the  leg,  of  the  pnplileal  or  femiind  ;  and  thr  vfssel  may  be  rxpou-d 
nnd  lied  in  «ny  part  of  its  course.  The  griMi  depth  of  this  vessel  in  the  hiwer  pari  of  its  ronrsc, 
its  close  connection  with  important  struciures.  and  the  density  of  its  sheiiih.  render  the  operation 
in  this  situation  one  of  much  greater  difliculty  than  the  application  uf  a  ligature  at  its  upper 
part,  where  it  is  more  cnperlicial. 

•  Ligation  of  the  femoml  artery,  within  two  inches  of  its  origin,  is  nsnally  considered  very  unsafe, 
on  account  of  the  coonectioa  of* lurge  bmuohus  wtth  it.  the  epigastric  and  circumHcx  iliac  arisiug 
joBl  above  its  origin  ;  the  profunda,  from  one  to  I've  Inches  wlow;  occasinnnlly,  also,  one  of  the 
circumfiex  arteries  urines  fnjm  the  vf-^sel  in  the  inlers[»acc  Uiween  these.  The  nrornnd:»  j^omo- 
time*  oriseii  higher  thim  the  point  alHive-mentioned.  and  ran^tv  between  two  or  tnree  ioehes  (ia 
one  case  four)  below  Ponpart  s  ligiiment.  It  would  appear,  then,  that  the  most  favorubh-  sitoA- 
lion  for  the  application  of  n  ligature  to  this  vessel  is  between  four  and  live  inches  fr<>m  its  point 
of  origin.  In  urder  to  expose  the  artery  in  this  siltiatii>n.  nn  int-ji^ion.  )>etw(^n  two  and  three 
inches  long,  should  be  made  in  the  course  of  tho  vessel,  tho  patient  Iving  in  the  reeuinbcnt  posv 
tioB,  with  the  limb  t-lightly  flexed  ond  aMucted.  A  larffc  vein  is  Irequenlly  met  wiih.  pass-nn 
in  the  course  of  the  artery  to  join  the  saphecu  ;  this  mast  be  avoided,  and  the  fuscia  lata  havicg 
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been  caationFljr divided,  and  the  8artoriiis  exno^ed,  this  muscle  mnst  he  dran-n  oatwardf-,  Id  cirder 
to  rnlly  QX})ni^  tlu'  Khcath  of  the  vessels.  Tlic  6D|;i:Gr  beiog  iotroJiic-ctl  into  ihv  wutiiid,  iitul  ibo 
palftiiLiou  of  the  artery  li-lt,  tho  shrAth  should  be  dividwl  ovt-r  it  to  a  nuflicii'Dt  cxtttit  lo  alluw  of 
ihir  iDtr<Hliict)OD  of  the  lifraturp.  Imi  do  furtlicr;  otherwise  the  nutrition  of  the  c««i(*i  of  the  yv»<c\ 
muy  he  interfered  with,  or  raiiscnlur  branches  which  Arise  frura  the  vessel  at  irregular  intervals 
(1111^  be  divided.  In  this  part  of  the  opemtion.  a  small  nerve  which  crot>se«  Ihc  i>h<*ath  i>tintild 
b*'  avoided.  .The  nncurifiin  nei'dle  ian»t  he  cttn-fully  intro4lciced  and  ki-pt  t-htRc  lo  Uiu  ortcry,  lo 
avoid  the  fcmonil  vein,  whicb  lies  bi'hind  the  ve^iHct  in  this  part  of  its  conrve. 

To  expose  the  artery  in  the  middle  of  the  thi^'h.ou  tncisiuo  should  !■«  mudeihrott^^h  iheintrgu* 
iwnl,  between  three  »nd  four  inche-s  in  length,  over  the  inticr  margin  of  the  riarltiriiitt,  lukinjrcuro 
to  avoid  the  internal  napheuouti  vein,  th<'  Aitualiun  of  wlm-h  m,iv  be  pruviutiKly  known  by  com- 
pressinft  it  higher  up  in  the  thigh.  Tho  fiiSL-ia  lata  having  been  divided,  and  the  Sartorius  muscto 
exposed,  it  should  be  drawn  outward.*^,  when  the  strofig  fosria  which  i?  Htretcbed  acm^  from  the 
Adductors  to  the  V«.«tu»  intcmtis.  wdl  be  exposed,  and  mtwt  be  froelj  divided  .  the  f heath  of  the 
vessels  i»  now  seen,  and  must  be  opcne*!.  and  the  arlerj'  8ccun.*d  by  passinj?  the  aneuripm  needle 
between  the  vein  and  artcn.-.  in  the  direction  from  mihin  oiitwanla.  The  femoral  vein  in  this 
eitualiun  lits  ou  the  outer  side  of  the  artery,  the  long  saphcnons  nerve  on  its  anterior  uud  outer 
side. 

It  has  been  seen  that  the  femoral  arlery  occsaionully  divideR  into  two  trunk?,  below  the  oripn 
of  the  profanda.  If,  in  the  operation  for 'tying:  *he  ferooral,  two  vei^nels  are  mot  with,  the  surgeon 
should  alternately  comnress  each,  in  ordi'r  to  ascertaiin  whieh  vessel  is  connected  with  the  aucu- 
rifimol  tumor,  or  with  the  blecdinn^  from  the  wound,  and  that  one  oaly  tied  which  controls  it.  If, 
however,  It  U  noiressary  to  eomjtre."!*  both  vei*aela  before  the  circulation  in  the  tumor  ia  fonlroUeit, 
both  flhouM  be  tietl,  as  it  would  be  probable  that  they  hud  become  reunited,  as  is  mentioned  above. 

CoUaterttl  Cirtnlation.  The  principal  ageat«  In  carrring  on  the  collateral  circulation  after 
li^turc  of  Iho  leraoral  artery  are,  according  to  Sir  A.  CVwpor,  as  follows:' — 

"The  artcria  pntfuuila  formed  the  new  clianoel  for  the  blood."  "The  first  artery  pent  off 
pa.«ited  down  rlose  to  the  back  of  the  thigh  bone,  and  entered  the  two  superior  articnlur  brauchee 
of  thi-  popliteal  artery." 

'•The  Mccoud  new  liirfre  vessel  nrisinfr  from  the  profunda  at  the  same  part  with  the  fonner, 
passed  down  by  ihu  iauer  side  of  tlii>  Biceps  muHcle,  to  an  arterv  of  the  popliteal  which  wag  dis- 
iribnteil  to  the  (Jastrocnemiu!!  musi-lo;  whdst  a  third  artery  dividiuj?  into  .several  branches  passed 
down  with  the  sciatic  nerve  beliind  the  kue<>-joint,  and  fomc  of  its  branches  united  themselves 
with  the  inferior  articular  arteries  of  the  popliteal,  with  some  recurrent  branches  of  those  arteries, 
with  arteries  passing  to  the  Gastrocnc^ii,  uud,  lastly,  with  the  ori^^iu  of  the  anterior  and  posterior 
tibial  arteriM." 

"  It  appears  then  that  it  is  thofte  branches  of  the  profunda  which  accompany  the  sciatic  nerve, 
that  are  the  principal  supporters  of  the  new  circulatiotL" 

Branches.    The  branclica  of  tbe  femoral  artery  are  the 

^^  SupcrHcial  epigastric. 

^ff  Superncial  c-ircumnex  iliao. 

Siiporficiiil  external  pudic. 
Deep  external  pudie. 

i  External  circumflex, 
PrufuDda.  -,  lutemal  circumflux, 

(  Throe  perforating. 
Muscular, 
Atuuftoinotica  magna. 

The  mptrficiaX  epigastric  arises  from  the  femoral,  about  half  an  incK  below 
Poupart's  ligament,  and,  pufi.sin<r  through  tlie  saphenous  opening  in  the  fascia  lata, 
ascends  on  to  tho  abdomen,  in  the  superficial  fascia  covering  the  External  oblique 
muAcle,  nearly  its  high  a<?  the  umbilicus.  It  di-stributed  branches  Uj  the  inguinal 
glands,  the  superficial  fascia  and  integument,  anjuitonuwing  with  branches  of  the 
deep  epigaatritj  and  iutern;d  mammary  arteries. 

The  sHperJictal  rircumjU-x  iiiac,  the  smallest  of  the  cutaneous  branches,  arises 
close  to  tne  preceding,  and,  piercing  the  fascia  lata,  runs  outwards,  parallel  with 
PoupartV  ligament,  as  far  as  the  cre-it  of  the  ilium,  dividing  into  brancheti  which 
iiupi>ly  the  integument  of  the  groin,  the  superficial  fascia,  and  inguinal  glands, 
anastomofting  with  the  circumflex  iliac,  and  with  the  gluteal  and  cxt^^rnal  ciroum 
flex  arteries. 

'  Madieo'Chir¥.rfft\-ul  Trannadions,  tuL  u.  16IL. 
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The  superjicial  external  pudic  (superior)  arises  from  the  inner  side  of  the  femoral , 
firtcrjr,  close  to  the  preceding  vessels,  and,  after  piercing  the  I'ascia  lata  at  ihoj 
saphenous  opening,  passes  inwards,  across  the  spennatic  cord,  to  bu  distributed  toJ 
the  integument  on  the  lower  part  of  the  abdotiiea.  and  of  the  peais  aud  ecrolumJ 
in  the  male,  and  to  tbo  labia  in  the  femalci  anastomosing  with  branches  of  the 
internal  i)udic. 

The  (kep  external pudic  (inferior),  more  deeply  seated  than  the  preceding,  passes 
inwards  on  the  I'cctineus  muaule,  covered  by  the  fascia  lata,  which  it  pierces  i 
0]>po3ite  the  ramus  of  the  pubcs,  its  branches  being  distributed,  in  the  male,  lo  | 
the  integument  of  the  scrotum  and  pcrinaiura,  and  in  the  female  to  the  labium,] 
anastomosing  with  branches  of  the  sujicrficial  j)eriueal  artery. 

The  PROKUNDA  Femoris  or  Deep  Femoral  Artery  nearly  equals  the  size  of  Iho 
supcrlicial  femoral.     It  arises  from  the  outer  and  back  part  of  the  femoral  artery, 
from  one  to  two  inches  below  Poupart^s  ligament     It  at  first  lies  on  the  outer  \ 
side  of  the  supertictal  femoral,  and  then  passes  beneath  it  and  ilie  femoral  vein  lo| 
the  inner  side  of  the  femur,  and  terminates  at  the  lower  third  of  the  tbigh  in  ft  | 
small  branch,  which  pie^l::^.^s  the  Adductor  m&guus,  to  bo  distributed  to  the  Flexor  I 
muscles,  on  the  back  of  the  thigh,  anastomosing  with  branches  of  the  popliteal, 
aud  inferior  perforating  arteries. 

JiefaUo)ui.    BvJihul.  it  lies  first  upon  the  Diaeus,  and  tlicn  on  the  Adductor 
brevis  and  Adductor  magmjs  muscles.     In  front,  it  is  separated  from  the  femoral 
artery,  above,  by  the  femoral  and  profunda  veins,  and  Iwluw  by  the  Adductor , 
longus.     On  its  oiUer  side,  the  insertion  of  the  Vastus  inturnus  separates  it  from  | 
the  femur. 


Plan  of  tub  Relations  of  the  Puofuxda  Abtery. 

In/roftt. 
Yenrnnl  iiml  pruruoda  veins. 
Adductor  locgus. 


Oilier  m'de. 
Vostas  LDtcrDus. 


I      Prorttada.      ] 

Behind. 
Iliac  us. 

Adductor  htvvis. 
AdducLcir  magnii.s. 

The  JUxtemal  Circumflex  Artery  supplies  the  muscles  on  the  front  of  the  thigK  , 
It  arises  from  the  outer  side  of  the  profunda,  passes   horizontally  outward*, 
between  the  liivislons  of  the  anterior  crural  nerve,  and  beneath  the  Sartorius  and  ' 
Kectus  muselefi,  aud  diWdes  into  three  setd  of  branches^  ascending,  transverse,  and 
descending.  ^J 

The  asceiuling  hrajtchea  pass  upwards,  beneath  the  Tensor  vaginna  femorislH 
muscle,  to  the  outer  side  of  the  hip.  anastomosing  witli  the  terminal  branches  " 
of  the  gluteal  and  circumflex  iliac  arteries. 

The  descending  branches,  three  or  four  in  number,  pass  downwards,  beneath 
the  Rectus,  upon  the  Vasti  muscles,  to  which  they  are  distribuie<l,  one  or  two  , 
pajwing  beneath  the  Vastus  externus  as  far  as  the  knee,  anastomosing  with  thd" 
superior  articular  branches  of  the  popliteal  artery. 

The  iraTisverse  branches,  the  smallest  aud  least  numerous,  pass  outwards  ove 
the  Crureus.  pierce  the  Vastus  externus.  and  wind  roimd  the  femur  to  its  bftc" 
part,  just  below  the  great  trochanter,  anastomosing  at  the  Iwek  of  the  thigh  wit 
the  internal  circumflex,  sciatic,  and  superior  perforating  arteries. 

The  Iniei"nal  CiroimjVsx  -4r/m/,  smaller  than  the  external,  arises  from  thcinne 
snd  back  part  of  the  profunda,  and  winds  round  the  inner  side  of  the  femur, 
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between  the  Pectineua  and  Psoas  muscles.  On  reaching  the  tendon  of  the  Obtu- 
rator externus,  it  divides  into  two  branches;  one,  ascending,  is  distributed  to  the 
Adductor  muscles,  the  Gracilis,  :md  Obturator  extcruus,  auustoinosiuj?  with  the 
obturator  arterv,  the  other  descending,  which  passes  beneath  the  Adductor  brevia, 
to  aiipply  it  ana  the  ^eat  Adductor;  the  continuation  of  the  vessel  pa&sing  back* 
wards,  between  the  Quadratus  femoris  and  upper  border  of  the  Adductor  magnus, 
anastomosing  with  the  sciatic,  external  circumflex,  and  superior  pcribmting  arte- 
ries. Opposite  the  hip-joint,  this  branch  gives  off  an  articular  vessel,  which 
enters  the  joiut  beneath  the  transverse  ligament;  and,  aflcr  supplying  the  adipose 
tissue,  passes  along  the  round  ligament  to  the  head  of  the  lx>ue. 

The  Per/orating  Arteries  (fig.  230),  usually  three  in  number,  are  so  called  from 
their  perforating  the  tendons  of  the  Adductor  brcvis  and  Adductor  magnus  muscles 
to  reach  the  Iwck  of  the  thigh.  The  first  is  given  off  above  the  Aiductor  brcvis, 
the  second  in  front  of  that  muscle,  and  the  third  immediately  belonr  it. 

The  first  or  supmor  per/oratt'tvj  artery  passes  backwards  between  the  Pcctineus 
and  Adductor  brevis  (sometimes  perforates  the  latter):  it  then  pierces  the  Adduc- 
tor magnus  close  to  the  line-a  aspera.and  divides  into  branches  which  supply  both 
Adductors,  the  Biceps,  and  Glutous  ma.Kinius  muschi;  anastomosing  with  the 
sciatic  internal  circumncx,  and  middle  fw;rforating  arteries. 

The  ifivond  or  mi(Uk  perforating  artery,  larger  than  the  first,  pierces  the  tendons 
of  the  Adductor  brevis  antl  Adductor  magnus  muscles,  divides  into  ascending 
and  dcjicending  branches,  which  supply  the  Flexor  muscles  of  the  thigh,  anasto- 
mosing with  the  superior  and  inferior  perforautcs.  The  nutrient  artery  of  the 
femur  is  usually  given  off  from  this  branch. 

The  third  or  inf'erior  per/orating  artery  is  given  off  below  the  Adductor  brevis ; 
it  pierces  the  Adductor  magnus,  and  divides  into  branches  which  supply  the  Flexor 
muscles  of  the  thigh,  anostoraosing  with  the  perforating  arteries,  atwve,  and  with 
the  terminal  branches  of  the  profumla,  b«low. 

Jfttsaihir  Branches  are  given  off  from  the  superficial  femoral  throughout  its 
entire  course.  They  vary  from  two  to  seven  in  number,  and  supply  chiolly  the 
Sartorius  and  Vastus  internus. 

The  Anastomotica  M<igna  arises  from  the  femoral  artery  just  l>eforo  it  passes 
through  the  tenriinous  opening  in  the  Adductor  magnus  musele,  and  divides  into 
a  superficial  and  deep  branch. 

The  sup'jr^cial  branch  accompanies  the  long  saphenous  nerve,  beneath  iho 
Sartorius,  and,  piercing  the  fascia  lata,  is  distributed  to  the  integument. 

The  deep  braihch  descends  in  the  sulislance  of  the  Vastus  internus,  lying  in  front 
of  the  tendon  of  the  Adductor  magnus.  to  the  inner  side  of  the  knee,  where  it 
ttiastomoses  with  the  superior  internal  articular  artery  and  recurrent  branch  of  the 
Ulterior  tibial.  A  branch  from  this  vessel  crosses  outwards  above  the  articular 
suriwe  of  the  femur,  forming  an  unast<>motic  arch  with  the  superior  external  arti- 
cular art«ry,  and  supplies  branches  to  the  knee-joint. 

The  Popliteal  Space. 


Disseifitm,  A  Tcrticol  incisloa  about  cicht  inchps  in  lenptli  sfioulil  hr  made  alon^  the  hack 
Pftrt  of  llli!  kiiec-joiul.  coaiit'ctt'ii  olinvf  uod  belitw  hy  iv  tninsviT«c  inru'iMii  |»iij4»iu|t  fruin  ibi-  iuncr 
I**  the  oat^!r  side  ut  the  limb.  'I'hv  tUn.s  uf  iittegumcut  lucludcd  bctwi'CQ  tbvso  iiicUlons  should 
**^  reSecicd  in  the  direction  shown  in  ng.  189. 

IL     On  removing  the  integument,  the  superficial  fascia  is  exposed,  and  ramifying  in 
"*   along  the  middle  line  are  found  some  filaments  of  the  small  sciatic  nerve,  and, 

*^W^nls  the  inner  part,  some  oftsots  from  the  internal  cutaneous  nerve. 
~      The  fiui>erficial  fascia  having  been  removed,  the  fascia  lata  is  brought  into  view. 
^  this  region  it  is  strong  and  dense,  being  strengthened  by  transverse  fibres,  and 
'''nily  attached  Ui  the  tenilons  on  the  inner  and  outer  sides  of  the  space.     It  is 
-<*fo*ratol  below  by  the  external  saphenous  vein.    This  fascia  having  been  reflected 
ik.  in  the  same  direction  as  the  integument,  the  small  sciatic  nerve  and  external. 
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The  superficial  external  pudic  (superior)  arises  from  the  inner  side  of  the  femornl 
artery,  close  lo  the  preceding  vessels,  and,  after  piercing  the  fascia  lata  at  the 
saphenous  opening,  passes  inwards,  across  the  spermatic  cord,  to  be  distributed  to 
the  integument  on  the  lower  part  of  the  abdomen,  and  of  the  penis  and  scrotum 
iu  tbc  male,  and  to  the  labia  in  the  female,  anastomosing  with  branches  of  the 
internal  pudic. 

The  deep  external  pudic  (inferior),  more  dee|)ly  seated  llinB  tlie  precwlicg,  paascH 
inwards  on  the  Pectineus  muscle,  covered  by  the  fascia  lata,  whicb  it  pierces 
opposite  tbe  ramus  of  the  puljcs,  its  branches  txjing  distributed,  in  the  male,  lo 
the  integument  of  the  scrotum  and  perin^eum,  and  in  the  female  to  the  labium, 
anastomosing  with  branches  of  the  superficial  jierineal  artery. 

The  Profunda  Femobis  or  Deep  Femoral  Artery  nearly  equals  the  size  of  the 
sujx'i'ficial  femoral.  It  arises  from  the  outer  and  back  part  of  the  femoral  artery, 
from  one  to  two  inches  below  Poupart's  ligjimcnt.  It  at  first  lies  on  the  outer 
side  of  the  sufwrficial  femoral,  and  then  pusses  beneath  it  and  tlie  femoral  vein  to 
the  inner  side  of  the  femur,  and  terminates  at  the  lower  third  ul'  the  thigh  in  a 
small  branch,  which  pierces  the  Adductor  m:ig:nus,  to  be  distrihutc<l  to  the  Flexor 
muscles,  on  the  back  of  the  thigh,  uuostomosing  with  l^ruuches  of  the  pophteal 
and  inferior  perforating  arteries. 

Relations.  Behind,  it  lies  first  upon  the  Iliacus,  and  then  on  the  Adductor 
brevia  and  Adductor  magnus  muscles.  In  frmi,  it  is  separate!  I'rom  the  iemoral 
artery,  above,  by  the  femoral  and  profunda  vtMus,  an<l  Iwlow  by  the  Adductor 
longus.  On  its  ouUr  side,  the  insertion  of  the  Vastus  iuternus  sci>arates  it  from 
tbe  femur. 

Plan  of  the  Relations  of  raE  Profunda  Artery. 

In  fn  tilt. 
Femoral  and  jirufuDdn  veins. 
AdUnutor  loogus.  ^  • 


OtUcr  »ide. 
Vastus  internus. 


Behind. 

Iliacus. 

Adductor  brovig. 
Adductor  niognai. 

The  External  Circitmfiex  Artery  suppliee  tbe  muscles  on  the  front  of  the  thigh. 
It  arises  from  the  outer  side  of  the  profunda,  passes  horizontalh'  outwards, 
between  the  divisions  of  the  anterior  crural  nerve,  and  beneath  the  Sartorius  and 
Bectus  muscles,  and  diWdes  into  three  sets  of  branches,  ascending^  transverse,  and 
descending. 

The  ascending  hranches  pass  upwards,  beneath  the  Tensor  vaginte  femoria 
muscle,  to  tbc  outer  side  of  the  hip,  anastomosing  with  the  terminal  branches 
of  the  gluteal  and  circumflex  iliac  arteries. 

The  dcscendinf/  branches,  three  or  four  in  numlwr,  pass  downwards,  beneath 
the  Rectus,  upon  the  Vasti  muscles,  to  which  they  are  distributetl,  one  or  two 
pa.s.sing  beneath  tbe  ViLstus  extern  us  as  far  as  tbe  knee,  anastomosing  witb  the 
superior  articular  branches  of  the  popliteal  nrtery. 

The  troTiaverse  hrancftes,  the  smallest  and  least  numerous,  pass  outwards  over 
the  Crureus,  pierce  the  Vastus  exlcrnus,  nnd  wind  round  the  femur  to  its  back 
part,  just  below  the  great  trochanter,  ana8^)mosing  at  the  back  of  the  thigh  with 
the  internal  circumflex,  sciatic,  and  superior  pcrfnrating  arteries. 

The  Internal  Circumjlex  ^r^^ri/,  smaller  than  the  external,  arises  from  the  inner 
^nd  back  part  of  the  profunda,  and  winds  round  the  inner  side  of  the  femur. 
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between  the  Pectinens  and  Psoas  muscles.  On  reaching  tbe  tendon  of  the  Obtu- 
TnU}r  exteruus,  it  ilividc-s  into  two  branches ;  one,  ascending,  is  distributed  to  the 
Adductor  muscles,  tbe  Gracilis,  and  Obturator  externus,  anastomosing  with  th© 
obturator  artery,  the  other  defending,  which  passes  beneath  the  Adductor  brevia. 
to  supply  it  and  the  great  Adductor ;  the  continuati(»i  of  the  vessel  passing  back- 
wards, between  the  Quadratus  feuioris  and  upper  border  of  the  Adductor  maguus, 
anastomosing  with  the  sciatic,  external  circumflex,  and  superior  perforating  arte- 
ries. Opposite  the  hip-joint,  this  branch  gives  ofl*  an  articular  vessel,  which 
enters  the  joint  beneath  the  transverse  ligament ;  and,  after  suppl^nng  the  adipose 
tissue,  passes  along  the  round  ligament  to  the  head  of  the  bone. 

The  Per/oratin/j  Arteries  (fig.  230),  usually  tliree  in  nunxber,  are  so  called  from 
their  perforatin^thetendousof  the  Adductor  brevisand  Adductor  magnus muscles 
to  reach  the  back  of  the  thigh.  The  first  is  given  off  above  the  Adductor  brovis» 
tbe  second  in  front  of  that  muscle,  and  the  third  immediately  beloK  it. 

Tbe  first  or  superior  per/orating  artery  passes  backwards  between  the  Pectinens 
and  Adductor  brovis  (sometimes  perforates  the  latter);  it  then  pierces  the  Adduc- 
tor magnus  close  to  the  linea  aspcra,  and  divides  into  branches  which  supply  both 
Adductors,  the  Biceps,  and  Gluteus  maximus  muscle;  anastomosing  with  the 
sciatic,  internal  circuiullex,  and  middle  perforating  arteries. 

The  s'-co/if/or  nwUlti  pcrforatintj  arlt-ry,  larger  than  the  first,  pierces  the  tendons 
of  the  Adductor  brevus  and  Adductor  magnus  muscles,  divides  into  ascending 
and  descending  branches,  which  supply  the  Flexor  muscles  of  the  thigh,  anasto- 
mosing with  the  superior  and  inferior  pcrforantos.  The  nutrient  artery  of  the 
femur  is  usually  given  oflf  from  this  branch. 

The  third  or  interior  pf^r/oratin/f  artt^iy  is  given  off  l>elow  the  Adductor  brevis; 
it  pierces  the  Adductor  magnus,  and  divides  into  brandies  which  supply  the  Flexor 
muscles  of  the  thigh,  anastomosing  with  the  perforating  arteries,  above,  and  with 
the  terminal  branches  of  the  profimda,  below. 

Jfuscttlar  Brunches  are  given  off  from  the  superficial  femoral  throughout  its 
entire  course.  They  vary  from  two  to  seven  in  number,  and  supply  chiefly  the 
Sartorius  and  Va.stu3  internus. 

The  Atuutomotica  JIaffna  arises  from  the  femoral  artery  just  before  it  passes 
through  the  tendinous  opening  in  the  Adductor  magnus  muscle,  and  divides  into 
a  superficial  and  deep  branch. 

The  superficial  branch  accompanies  the  long  saphenous  nerve,  beneath  the 
Sartorius,  and,  piercing  the  fa-scia  lata,  is  distributed  to  the  integument. 

The  ileep  branch  descends  in  the  substance  of  the  Vastus  internus,  lying  in  front 
of  the  tendon  of  the  Adductor  magnus.  to  the  inner  side  of  the  knee,  where  it 
anastomoses  with  the  superior  internal  articular  artery  ami  recurrent  branch  of  the 
anterior  tibial.  A  branch  from  this  vessel  crassos  outwards  above  the  articular 
surlace  of  the  femur,  forming  an  anastomotic  arch  with  the  superior  external  arti- 
cular artery,  and  supplies  branches  to  the  knee-joint. 


The  Popliteal  Space. 

Dit»ff^'f*n.  X  vertical  iQctaion  aboot  cicht  inches  in  lenp-lh  ghonI<I  he  mmlo  alonp  the  hack 
part  of  tbe  knee-joint,  connectetl  iiI>i>vl'  ild'I  bi-low  hy  i\  triinsveree  iiiciiiinn  imsain^  from  iho  inner 
to  the  oilier  side  oP  the  limb.  Tlu'  Hutm  uf  irue^ruiaeut  ineludud  bctwcc-Q  theac  iucisioaa  abould 
be  reflected  in  ihe  direcUuQ  ehovo  in  (ig.  IH'J. 

On  removing  the  integument,  the  superficial  fascia  is  exposed,  and  ramifying  in 
It  along  the  middle  line  arc  found  some  filaments  of  the  small  sciatic  nerve,  and, 
towards  the  inner  part,  some  offeets  from  the  internal  cutaneous  nerve. 

The  superficial  fascia  having  been  removed,  the  fascia  lata  is  brought-into  view. 
In  this  region  it  is  strong  and  dense,  being  strengthened  bv  transverse  fibres,  and 
firmly  attached  U)  the  tendons  on  the  inner  and  outer  sides  of  the  space.  It  is 
txrrforate«l  below  bv  the  external  sjiphenous  vein.  This  fascia  having  been  reflected 
back  in  tbe  same  direction  as  the  integument,  the  small  soiatio  nerve  and  external 
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wiphenoiiji  vein  nre  swn  immcilialelv  huucatli  it,  in  tlie  mitliUe  line.  If  tlie  loose 
adij'osc  tissue  is  now  removed,  the  Louudaries  and  coutculs  of  llic  space  may  bo 
examined. 

JJounflan'ts.  The  popliteal  space^  or  the  ham,  occupies  the  lower  third  of  the 
thigh  and  the  upper  fifth  of  the  leg ;  extending  from  the  apcrtnrc  in  the  Adductor 
magnus  to  the  lower  bonier  of  the  Poplitcius  muscle.  It  is  a  lozenge -shaped 
space,  being  widest  at  the  back  jiart  of  the  knee-joint,  and  doepcat  above  the  arti- 
alar  end  of  the  femur.  It  is  Ixiunded,  extemaliv,  above  the  joint,  by  the  Biceps, 
ad  below  the  artieulation,  by  the  Plantiiris  and  external  head  of  the  Gastroc- 
nemius; iuternull}',  a\)ovo  the  joint,  by  the  Semi-membranosusi,  Semi-ten- 
diiiosus,  Gracilis,  and  Sartorius;  below  the  joint,  by  the  inner  bead  of  lb* 
Gastrocnemius 

Above,  it  is  limited  by  the  apposition  of  the  inner  and  outer  hamstring  muscles;  ' 
below  by  the  junction  of  the  two  heads  of  the  Gastrocmmiius.      The  floor  is 
formed  by  the  lower  part  of  the  posterior  surface  of  tlie  shaft  of  the  femur,  the 
posterior  ligament  (►f  the  knee-joint,  the  ui)per  end  of  the  tibia,  and  the  fascia 
covering  the  PopIiteu.s  nmscle,  and  the  space  is  covered  in  by  the  fascia  lata. 

Contents.  It  contiuns  the  popliteal  vessels  and  their  branches,  together  with  tho 
termination  of  the  external  fyiphenous  vein,  the  internal  and  external  popliteal 
nerves  and  their  brauchus,  the  small  sciatic  nerve,  the  articular  branch  from  the 
obturator  nerve,  a  few  small  lymphatic  glands,  and  a  considerable  quantity  of 
loose  adipose  tissue. 

Position  of  contained  parts.  The  internal  popliteal  nerve  descends  in  tlic  middle 
line  of  the  space,  lying  superficial,  and  a  little  external  to  the  vein  and  arterv. 
The  external  popliteal  nerve  descends  on  the  outer  side  of  the  space,  lying  close 
to  the  tendon  of  the  Biceps  muscle.  More  deeply  at  the  bottom  of  the  space  are 
the  popliteal  vessels,  the  vein  lying  su|)erticial  and  a  little  external  to  the  artery, 
to  wnich  it  is  elu.sely  united  by  dense  areolar  tissue  j  sometimes  the  vein  is  placed 
on  the  inner  instead  of  the  outer  side  of  the  artery ;  or  the  vein  may  be  double, 
the  artery  then  lying  between  them,  the  two  veins  being  usually  connected  by  short 
transverse  branches.  More  deeply,  and  close  to  the  surface  of  the  bone,  is  the 
iiopi  ileal  artery,  and  passing  oft'  from  it  at  right  angles  are  its  articular  branches. 
The  articular  branch  from  the  obturator  nerve  descends  upon  the  popliteal  artery 
to  supply  the  knee ;  and  occasionally  there  is  found  deep  in  the  space  an  articular 
filament  from  the  great  sciatic  nerve.  The  popliteal  lymphatic  glands,  foiu-  or 
five  iu  number,  arc  found  surrounding  the  artery;  one  usually  lies  superficial  to 
the  vessel,  another  is  situated  between  it  and  the  bone,  and  the  rest  are  placed  on 
either  side  of  it  In  health,  these  glands  are  small ;  but  when  enlarged  and  indu- 
rated from  iufiammation,  the  pulsation  communicated  to  them  from  the  popliteal 
artery  makes  them  resemble  so  closely  an  ancurismal  tumor,  that  it  requires  a 
very  careful  examination  to  discriminate  between  them. 


Popliteal  Arterv. 

The  Popliteal  Artery  commences  at  the  termination  of  the  femoral,  at  the 
opening  in  the  Adductor  magnus,  and,  passing  obliquely  downwards  and  outwards 
behind  the  knee-joint  to  the  lower  border  of  the  Popliteus  muscle,  divides  into 
tho  anterior  and  ix)sterior  tibial  arteries.  Through  this  extent  the  artery  lies  io 
the  popliteal  space. 

In  its  course  downwards  from  the  aperture  in  the  Adductor  magnus  to  the  lower 
border  of  the  Popliteus  muscle,  the  Popliteal  artery  (fig.  232)  rests  first  on  the 
inner,  and  then  on  tlic  posterior  surface  of  the  femur ;  in  the  middle  of  its  course, 
on  the  posterior  ligament  of  the  knee-joint ;  and  below,  on  the  fft.*5cia  covering 
the  Popliteus  muscle.  SupvrjkiaUy,  it  is  covered,  above,  by  the  Semi-membrs* 
nosus ;  in  the  middle  of  its  course,  by  a  quantity  of  fat>  which  separates  it  from  the 
deep  fascia  and  inlegumeut;  and  below,  it  is  ovcrlap|>ed  by  the  Gastrocnemius, 
PluDlarisimd  Soleus  uiuscle^^  the  p<^)jditeal  vein,  and  the  internal  popliteal  nerve. 
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lie  jioplitoal  vein,  T\-liich  is  intimately  ftttached  to  tlie  nrtory,  lies  superficial  and 
external  to  it,  uiilil  iiuur  its  Uiriniiiatioji,  whea  it  crossea  it  and  lies  t<>  ius  inner 
side.  The  popliteal  nerve  is  still  more  superficial  and  external,  crossing,  liowever, 
the  artery  below  the  joint,  and  lying  ou  itj*  inner  side.  Lat<;raUy,  it  is  l>oaudml 
by  tUo  museles  which  Ibrm  tbo  boundaries  of  the  popliteal  space. 

PcruliitrHie*  in  point  o^  dirmfin.  OccusioDally  tho  popliteal  ancry  divides  prrmatarclj  into 
itit  tcraiiDut  branches;  ttua  divisioa  occurs  modt  frcqueatly  oppoeitu  tho  knec-Juint. 

UntiJutal  hrourhen.    This  artery  aomclimcs  diviilos  into  the  anterior  libiaj  »Q(]  peroneal,  the 

Eo9tcrior  tibial  beiajr  waQtin;;,  or  vi;r,v  »inull.     In  a  fiugle  case,  this  artery  divideii  juto  three 
raucheii.  ttiu  uuterior  auil  posterior  tibial,  and  peruccol. 

Surijirtil  Atinfomy.  Li^tion  of  the  popHii':il  artery  is  rcqaircd  in  casci  of  vound  of  that 
TwiRel.  bm  for  ant-nnam  nf  the  posterior  tibial  ii  is  prefenible  to  lit'  tlie  ^lupertJL-ial  funioral.  The 
poptiteiil  mny  be  tti'il  iu  Ihc  iippiT  or  Inwer  nurt  o1  its  course;  but  in  tni*  niiilille  of  the  Hpuci! 
the  opi'mtinn  In  attt-nrliMl  wtib  roiisiilemlile  (lilBtiiliy,  rrnia  tbo  great  clopth  of  the  artery,  anil 
from  tlie  extreme  dej^rt'o  of  Kmiiion  of  its  lulenil  buiiuJuriL*s. 

In  order  to  expose  the  ves^scl  id  tho  upper  part  of  ila  coarse,  the  patient  should  be  placed  in 
the  pn'De  po«itioD.  with  (he  limb  extended.  An  incision  abi^nt  tbi-ee  iocbes  in  k-n^h  !f>hunlf]  iln-n 
.be  miub'  tbr<tiiph  Ihe  inle^pimt'Ot,  iilonfc  the  posterior  margin  of  the  Hcmi-membrano80«,  and.  tlie 
Aseiu  Utu  having  been  dividi^i.  this  iiii»i-|o  oiusi  be  drawn  inwarda.  wlieu  ibc  nuUalinn  of  the 
TPSsel  will  be  detected  wiib  tla'  (inj.'er;  the  nerve  Ht\^  on  the  outer  or  Bliular  side  of  the  artery, 
th'j  vein,  superliciul  and  also  to  its  outer  side ;  havinc  cantioiisly  separated  it  from  the  artery, 
thi'  aui'iipjsin  ui-edlti  .'^liDnld  be  passed  around  ibe  bitter  ve.^si'l  from  witliout  inwards. 

To  exposn  the  vessel  in  the  lowur  pari  of  Its  course,  where  llie  arierv  Hea  between  Ibe  two 
head»  of  the  GiMtirocn[>miiis,  tho  patient  ohonld  be  placed  in  the  f^umo  potntion  as  in  the  prcceiliD^ 
operation.  Au  incision  should  then  be  mode  ihroaph  the  integument  iii  the  middle  line,  com- 
meui-iug- opposite  the  bend  of  Ihoknec-joiut.  care  bcinji  taken  to  avoid  the  external  .«aphenons  vein 
and  ncrvo.  After  dividin*;  ibi-  deep  fiwria  atid  Hcimraling  Bome  denw.  eetbil.tr  racmbnuie.  tho 
nrtery,  vein,  and  nerve  will  be  exposed,  di'sienrliiiff  )K-twi;cu  the  two  heud.'^  of  iln"  tlastrfi-nemiuR. 
6ome  Diuscalar  branches  of  the  p^'pliteal  i^hould.  if  po?sililr\beovoided.'ir.  if  divided,  tied  immedi- 
ately. The  leg  beint:  now  dexvd.  iu  ortler  the  umn.'  elfectuully  to  aepiirate  th«'  (wo  heads  of  tlie 
Ga>troenemioit.  the  nerve  should  be  dniwa  Liiw:irds  and  tiie  vein  outwards,  imd  the  aueurisia 
occdle  paiised  between  the  artery  and  vein  from  without  luwurds.  ^ 

^The  branches  of  the  iwplileal  artery  are  the 

Muscular  I  fri*^°^-    „      , 
(  Inferior  or  Sural. 

Cutaneous. 

Sui)erior  e.xtemnl  articular. 

Superior  internal  articular. 

Azygos  articular. 

Inferior  externid  articular. 

Inierior  internal  artictUar. 

The  ipiperiiir  musenlar  hranches,  two  or  three  itt  number,  arisQ  frrun  the  upper 
part  of  the  jK^plitcrtl  artery,  and  are  distrihntiHl  to  the  Vastus  extemus  aini  Flexor 
muscles  uf  ih'?  thigh;  auastomosing  with  the  iuferior  peribratiDg,  and  terminal 
branchea  of  the  profunda. 

The  inferior  miucttlar  Qv  a^tml  are  two  large  branches  which  arc  di.stributcd 
to  the  two  heads  of  the  Gastrocuemius  aud  Plantaris  muj<cles.  They  arise  from 
the  popliteal  artery  onpositc  the  kncc-joiut. 

OUaneoua  hmiirhes  descend  on  each  side  and  in  the  midtllo  of  the  limb,  between 
the  Gastn.>cnemiu.s  and  integument ;  they  arise  separately  from  the  popliteal 
artery,  or  from  some  of  its  branches,  and  supply  the  integument  of  the  calf. 

The  suprrior  articnhir  arteries,  two  in  numl)er,  arise  one  on  either  side  of  the 
popliteal,  and  wind  round  the  femur  immediately  aljove  its  condyles  to  the  front 
of  the  knee-joint 

The  xiUemal  branch  pasites  beneath  the  tendon  of  the  Adductor  maj^nus,  and 
di\'ides  into  two,  one  of  which  sup[)lies  the  Vastus  interuus,  inosculating  with  the 
HQOritomotica  magna  and  inferior  internal  articular;  the  other  ramiiio^  close  to  the 
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surface  of  the  femur,  supplying  it  and  the  knee-joint,  and  anastomosing  witli  the 

superior  external  urticular  artery. 

The  extenuil  branch  poRses  above  the  outer  condyle,  beneath  the  tendon  of  the 

Biceps,  and  divides  into  a  BUperficial  and 
deep  brunch  :  the  supcriieial  braneh  sup- 
pliea  the  Vastus  exteruus,  and  anaMlomoses 
with  the  descending  branch  of  the  exter- 
nal circumflex  artery;  the  deep  brunch 
Bupplies  the  lower  port  of  the  lemur  and 
knee-joint,  and  forms  an  anastomotic  arch 
across  the  bone  with  the  auastomotica 
magna  artery. 

The  azi/gos  articular  is  a  small  branch, 
arising  from  the  popliteal  artery  opj^tosite 
tlic  l>end  of  the  knee-joint.  It  pierces 
the  posterior  ligament,  and  8U])f)lies  tlie 
ligaments  and  synovial  membrane  in  the 
interior  of  the  artieulatitm. 

The  inferior  arU'ctilar  arteries,  two  in 
number,  arise  from  tlie  popliteal,  beneath 
the  Gastrocnemius,  and  wind  round  the 
head  of  the  tibia,  below  the  joint. 

The  internal  one  passes  below  the  inner 
tuberosity,  beneath  the  internal  lateral 
ligament,  at  the  anterior  border  of  which 
it  ascends  to  the  front  and  inner  side  of 
the  joint,  to  supply  the  head  of  the  tibia 
and  the  articulation  of  the  knee. 

The  external  one  passes  outwards  above 
the  head  of  the  fibula,  to  the  front  of  the 
knee-joint,  lying  in  its  course  beneath  the 
outer  head  of  the  Gastrocnemius,  the 
external  lateral  ligament,  and  the  tendon 
of  the  Biceps  muscle,  and  divides  into 
branches,  wnich  anastomose  with  the 
artery  of  the  opposite  side,  the  superior 
articular,  and  the  recurrent  branch  of  the 
anterior  tibial. 
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AyTERlOR  TlBIAf,  Ahtert. 

The  Anterior  Tibial  Artery  commences 
A«««ii  at  the  bifurcation  of  the  popliteal,  at  the 

lower  l>order  of  the  Poplit«iia  muscle, 
passes  forwards  between  the  t^vo  heads 
of  tlte  Tibialis  posticus,  and  thnMgh  the 
aperture  left  between  the  bones  at  the 
upper  part  of  the  interosseous  membrane, 
to  the  deep  part  of  the  front  of  the  1^; 
it  then  descends  on  the  anterior  snrtaee 
of  the  interosseous  ligament,  and  of  the 
tibia,  to  the  front  of  the  ankle-joint,  where 
it  lies  more  su])eriiciftlly,  and  becomes  the 
dorsalis  pedis.  A  line  drawn  from  the 
inner  Bido  of  the  head  of  the  fibula  to 
midway  between  the  two  malleoli,  will 
bo  parallel  with  the  oour::0  of  the  artery. 


ANTERIOR   TIBIAL. 
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SeJations.  In  the  upper  two-thlrda  of  its  extent,  it  rests  upon  the  interosseous 
ligament,  to  which  it  is  couneci«d  by  delicate  fibrous  arches  thrown  acroiw  it. 
In  the  lower  third,  upon  the  front  of  the  tibia,  find  the  anterior  ligament  of  the 
ankle-joint.  In  the  upjKir  third  of  itit  course,  it  lies  between  the  'libiidis  anticus 
and  Extensor  longus  digitorum;  in  the  middle  third,  between  the  Tibialis  anticus 
and  Exiensor  proprius  poUicis.  In  the  lower  third,  it  is  crossed  by  the  tendon  of 
the  Kxteusor  proprius  poUicia,  and  lies  between  it  and  the  innermost  tendon  of  the 
Extensur  longus  digitorum.  It  ia  covered,  in  the  upper  two-thirtls  of  its  courgc, 
by  the  muscles  which  lie  on  either  side  of  it,  and  by  the  deep  fascia ;  in  the  lower 
tliird,  by  the  integument,  annular  ligament,  and  fiiscia. 

The  anterior  tibial  artery  is  accompanied  by  two  veins  (vena)  oomites).  which 
lie  one  on  either  side  of  the  artery ;  the  anterior  tibial  nerve  lies  at  tirst  to  its  outer 
side,  and  about  the  mi<idle  of  the  leg  is  placed  superficial  to  it;  at  the  lower  part 
of  the  artery,  the  nerve  is  on  the  outer  side. 


Plan  of  the  Relations  of  the  Antebior  Tibial  Abtekt. 

Tn  front. 
lotegument,  fiupcrficiul  and  ticcp  fmciic 
Tit^itdia  aniicus. 
Exteasur  loog-iis  digtToram. 
ExtoQsor  pmprins  pnllicia. 
Anterior  tibial  oerve. 


Inner  fide, 
TlbUUa  aniicus. 
Exleosor  proprius  poUicis. 


\        TlbUl.  ) 


Outfr  mde. 
Anterior  tibial  oervo. 
ExUineor  Iodj^uk  (li|{Jtoram. 
KilODSor  proprius  poUicis. 


Behind, 
InteroMcoos  membrane. 
Tibia. 
Aolerior  ligameot  of  onkle-Joiot. 


irif(«  m  Siv.  This  vpasm*!  may  be  (tirainishod  in  pim,  or  it  may  be  deficient  to  a  preatcr 
Of  tew  extent,  or  it  may  be  eotiivly  waniinfr.  its  place  heinj;  siipplied  by  perr«raiiuy  branches 
from  the  posterior  tibial,  or  bv  the  onterior  divieioo  of  the  pentmiil  arterv. 

Course,  This  »rti;ry  ocrjwiitnjilly  licviales  in  its  couree  towards  the  fibular  eide  of  the  Icp, 
t^gaiaing  it?  usual  position  beneath  llie  unnuliir  lignment  at  the  fronl  of  th«  ankl*.  In  two 
inituices.  ibis  vessel  has  approached  the  surface  in  the  middle  of  the  leg,  from  this  point  onwards 
being  covered  merely  by  the  iuteguuent  and  fascia. 

Sttrgical  Anaiomi/.  The  anterior  tibial  artery  may  be  tied  in  the  nppcr  or  lower  part  of  the 
leg.  In  the  upper  part,  the  openitjon  i*  attended  with  great  diffieulty,  on  account  ol  the  depth 
w  the  vessel  rrum  the  surface.  An  incision,  about  four  inches  Ju  leD(,'th,  should  be  made  through 
IntefTument.  midway  between  the  wpinc  of  the  tibia  and  the  outer  margin  of  the  fibula,  the 
and  iutermuscular  septum  between  the  Tibialis  amicus  and  Estcnsorcommunis  digilonnn 
ig  divided  to  the  same  extent.  The  foot  must  be  Qexed  to  relax  1he«e  muscles,  which 
must  he  neparaled  from  each  other  by  the  finger.  The  artery  is  then  exposed,  dwply  scaled, 
lyinir  upon  the  interosseous  membrane,  the  nerve  l^ing  externolty.  and  oue  of  the  ven«  comites 
lia  either  side;  these  must  t>e  aeparatt'd  from  the  artery  before  the  aneurism  needle  is  passed 
nrand  iL 

To  tie  this  vessel  in  the  lower  third  of  the  lepr  above  the  anVle-joint.  an  incwion  about  three 
inches  in  length  should  be  made  through  the  inlexiimeni  between  the  tendims  of  the  Tibialis 
untiens  and  Kxtensor  proprius  pujlicis  muscles,  the  deep  fuseia  beinp:  divided  to  the  same  extent ; 
the  tendon  on  either  side  should  be  behl  aside,  when  the  vessel  will  be  seen  lying  upon  the  tibia, 
with  the  nerve  superficial  to  it.  and  one  of  ihe  vcue  comites  on  eilhcr  side 

In  order  to  secure  this  vessel  over  the  instep,  an  incision  should  i>e  made  on  the  fibular  side 
of  the  tendon  of  the  Kxteuaor  proprius  pollicia.  Iwtween  it  and  the  innermost  tendon  (*f  the  long 
Extensor:  the  deep  fascia  havint;  been  divided,  Iho  artery  wiU  be  expoeed,  the  nerve  lying  eillici 
»aperGcuU  to  it,  or  to  its  outer  side. 
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ARTERIES. 


The  branches  of  the  anterior  tibial  arterv  are  the 


Fig.  233.— Snrgicnl  Anslomy  of  llin  AiilHrior 
Tibi&L  aud  Dunalbi  l'«ilin  Art«riv». 
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Recurrent  tibial 
Muscular. 
Internal  malleolar. 
External  malleolar. 

Tbe  recurrent  branch  arises  from  tbe 
anterior  tibial,  as  sooa  &&  that  vessel  has 
passed  through  the  interosseous  space;  it 
a.sceu(i.s  in  the  Tibialis  anticus  muscle, 
ami  ramifies  on  the  front  ami  sides  of  the 
knee-joint,  anas tom^sing^^nth  the  articular 
bninuhea  of  the  popliteal. 

The  mnsrtilar  hrawhei  are  numerous; 
they  arc  di.stributed  to  the  muscles  which 
lie  on  either  side  of  tbe  veseel,  some 
piercing  tbe  deep  fascia  to  supply  tbe 
luteis'ument,  others  passing  through  tbe 
interofweous  membrane,  and  anastomnsin*^ 
with  branches  of  the  posterior  tibial  and 
peroneal  arterica. 

The  Tnalleolar  arteries  supply  the  ankle- 
joint. 

The  internal  arises  about  Vxo  inches 
above  tbe  articulation,  po.s.'ies  l>eneatb  the 
tendon  of  the  Tibialis  anticus  to  the  inner 
ankle,  uiwn  which  it  ramifies,  anastomos* 
ing  with  branches  of  the  posterior  tibial 
and  internal  phmtar  arteries. 

The  external  po-sses  beneath  the  ten- 
dons of  the  Extensor  longus  digitorum 
and  Extensor  proprius  pollieis,  and  sup- 
plies the  outer  aiikte,  anastomosing  with 
the  antorior  peroneal  artery,  and  with 
ascendi  ng  branches  from  the  tarsea  branch 
of  tbe  dorsalis  pedis. 

DondAt^is  Pedis  Artery. 

The  Dorsalis  Pedis,  the  continuation  of 
the  anterior  tibial,  passes  forwai\ls  from 
the  bend  of  the  ankle  along  the  tibial  side 
of  tbe  foot  to  the  back  j>art  of  tbo  first 
interosseous  space,  where  it  divides  into 
two  branches,  the  dorsnliB  hallucis  and 
communicating. 

Jie/atimis.  This  vessel,  in  ita  course  for- 
wards, rests  upou  the  ustragnlus,  scaphoi^l. 
and  internal  cuneiform  bones,  and  the 
ligaments  connecting  them,  being  covered 
by  the  integument  and  fascia,  and  croRse<l 
near  its  termination  by  the  innernKi#t 
tendon  of  the  Extensor  brevia  digitorum. 
On  its  tibial  side  is  the  tendon  of  the 
Extensor  proprius  poUieis ;  on  its/6«/ar 
sid^,  the  innennost  tendon  of  tbe  Kxtcnsor 
longus  digitonmi.  It  is  accompanied  by 
two  veins,  and  by  the  anterior  tibial  nerve, 
which  lies  on  its  outer  sido. 
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Plak  op  the  Relations  op  the  Doksalis  Pedis  Abtebt. 

/n  front. 
IntegiimvDt  and  fasciii. 
Innermost  teDiloa  of  KxtcDsor  brcris  digitoram. 


Tiliai  side. 
Bxteosor  propriaa  poUiclB. 


Fibular  side. 
Extensor  longuB  digilonini 
Anterior  tibial  nerTC. 


B<!h\nd. 

Astragelns. 

Scaphoid, 
lutcrnal  cuneiform. 
Their  ligaments. 

PeeitU'an'ties  in  Size.  The  dorsnl  artcrj  of  the  foot  may  be  larger  than  npnal,  to  «ompenRat« 
for  a  deficient  plantar  artery;  or  iL  may  be  deficient  in  its  tcnniDal  branches  to  the  toes,  which 
arc  then  ik'rtvi'd  rmm  Ujo  intcroul  plualar;  or  its  place  mnj  be  supplied  altogether  bj  a  large 
aolerior  peronPal  artery. 

Pon'ttM*.  This  artorj-  freqnenUy  curves  outwards,  lying  external  to  the  line  between  the 
middle  of  the  ankle  and  the  back  part  of  the  Gnt  interosseous  apace. 

t         Surgical  AnaJomi/.    This  artery  may  be  tied,  by  makiuff  an  inci&ion  throuFrh  the  internment, 
between  two  and  llirec  inches  in  length,  on  the  fibular  fide  of  the  lendoo  of  Ihe  Kxlcnsur  pro- 
priux  polliris,  in  the  liili-rvHl  belwccii  it  and  the  itiucr  liiirdi-r  of  Ihi^  nhiirl  Kxttrnsiir  niUKi-le.     The 
locision  Bhnuld  nni  extend  Pnrlhcr  forwards  than  thn  hack  part  of  the  tinit  interosstcous  upace.  aa 
-      the  artery  divides  in  this  situation.     The  deep  rnscia  being  divided  to  the  same  extent,  thu  artery 
■    will  be  exposed,  the  nerve  lying  upon  its  outer  eude. 

k 


Branches. 


The  branches  of  the  dorsalis  pedis  arc  tho 

Tarsea.  Interosseie. 

Metatarsea.  DorsalU  hallucis. 

Communicating. 


The  tarsm  artery  arises  from  the  dorsalia  pedis,  as  that  vessel  cros.w8  thp.  sca- 
phoid bone :  it  passes  in  au  arched  direction  outwards,  lyitig  upon  the  tarsal  bones, 
and  covered  by  the  Extensor  brevis  digitorum ;  it  supplies  that  muscle  nnd  the 
articulations  of  the  tarauSj  and  anastomoses  with  branches  from  the  metatar.'^ca, 
external  malleolar,  peroneal,  and  external  plantar  arteries. 

The  me/rt^r^ca  arises  a  little  anterior  to  the  preceding;  it  passes  outward.-;  to 
the  outer  part  of  the  liK>t,  over  the  bases  of  the  metatarsal  Doues,  beneath  tho 
tendons  of  the  short  Extensor,  its  direction  being  influenced  by  its  point  of 
origin ;  and  it  anastomoses  with  the  tarsea  nnd  external  plantar  arteries.  This 
vessel  gives  oif  three  branches,  tho  inl^rosseie,  which  pass  forwards  upon  the 
three  outer  Dorsal  intorossei  miiscles,  and,  in  the  clefts  between  the  toes,  divide 
into  two  dorsal  collatt^ral  branches  for  the  adjoining  toes.  At  the  back  part  of 
each  interosseous  space  these  vessels  receive  the  puj*terior  perforating  branches 
from  the  plantar  arch ;  and  at  the  fore  part  of  each  interos-scous  space,  they  are 
joined  by  the  anterior  perforating  branches  from  the  digital  arteries.  The  outer- 
most interosseous  artery  gives  off  a  branch  which  supplies  the  outer  side  of  tho 
little  toe. 

The  dorsalia  halhicia  runs  forwards  along  the  outer  border  of  the  fir.st  meta- 
tarsal bone,  and,  at  the  cleft  between  the  first  and  second  toes,  divides  into  two 
branches,  one  of  which  posses  inwards,  beneath  the  tendon  of  the  Flexor  longus 
pollicia,  and  is  distribute!  to  tlie  inner  border  of  the  great  toe ;  the  other  branch 
bifurcating  to  supply  the  adjoining  sides  of  the  great  and  second  toes. 

The  cammumcafinfj  arten/  dips  down  info  the  sole  of  the  foot,  between  tho  two 
heads  of  the  first  Dorsal  interosseous  muscle,  and  inosculates  with  thtj  Icjiuiuatlou 
29 
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of  the  external  plantar  artery,  to  complete  the  plantar  arch.  It  here  gives  off 
two  digital  branches ;  one  runs  along  the  inner  side  of  the  great  toe,  on  its  plantar 
surface,  the  other  passes  forwards  along  the  first  metatarsal  space,  and  bifurcates 
for  the  supply  of  the  adjacent  sides  of  the  great  and  second  toes. 

Posterior  Tibial  Artery. 

The  Posterior  Tibial  is  an  artery  of  large  size,  which  extends  oliliquely  down- 
wards from  the  lower  border  of  the  Poplitous  muscle,  along  the  tibial  side  of  the 
leg,  to  the  fossa  between  the  inner  ankle  and  the  heel,  where  it  divides  beneath 
the  origin  of  the  Abductor  pollicis.  into  the  internal  and  external  plantar  arteries. 
At  its  origin  it  lies  opi^site  the  interval  between  the  tibia  and  fibula;  as  it 
descends,  it  approaches  the  inner  side  of  the  leg.  lying  behind  the  tibia,  and,  in 
the  lower  part  of  ita  course,  is  situated  midway  between  the  inner  malleolus  and 
the  tuberosity  of  the  os  calcis. 

Hdatioiis.  It  lies  successively  upon  the  Tibialis  posticus,  the  Flexor  longus 
digitorum.  and,  below,  upon  the  tibia  and  back  part  of  the  ankle-joint.  It  is 
covered  by  the  intermuscular  fascia,  which  separates  it  above  from  the  Gastroc- 
nemius and  Soleus  muscles.  In  the  lower  third,  where  it  is  more  superficial,  it  is 
covereii  oidy  by  the  integument  iuid  fascia,  and  runs  parallel  with  the  inner  border 
of  the  tendo  Achillis.  It  is  aocoinpanicd  by  two  veins,  and  by  the  posterior  tibial 
nerve,  which  lies  at  first  to  the  inner  side  of  the  artery,  but  soon  crosses  it,  and  i^ 
in  the  greater  part  of  its  course,  on  its  outer  side. 


Plan  of  tue  Relations  of  the  Posterior  Tibial  Artery, 

Jnfroni. 
Tibialis  posticus. 
Kloxor  lougiis  digiternm. 
Tibm. 
ADklc-joint. 


Inner  aide. 

Posterior  tibial  ner%*e. 

up[)(*r  third. 


f      Pottorlor     1 


Outer  side. 

Postcrinr  tibiiil  nerve, 

Iciwer  two-thirds. 


Behind, 
Oastroooemins. 
Bototts. 

Deep  UbcU  and  integtimcnt 

Behind  the  Tnnrr  Anlrle,  the  tendons  and  bloodvessels  are  arranged  in  the 
following  order,  from  within  outwards :  First,  the  tendons  of  the  Tibialis  [>osticu9 
and  Flexof  longus  digitorum,  lying  in  the  .siinie  groove,  Iwhind  the  inner  mal- 
lef^lus,  the  former  bemg  the  most  ititerual.  External  to  these  is  the  posterior 
tibial  artery,  having  a  vein  on  either  side ;  and^  still  more  extcmally,  the  posterior 
tibial  ner\-e.  About  half  an  inch  nearer  the  heel  is  the  tendon  of  the  Flexor 
longus  poUicis. 

PmtJiariiie.^  in  f!iir.  The  pnjitcritir  tihiiil  i-t  not  nnfroqapnlly  smaller  thaa  QSoat.  or  abseot. 
itfi  pla<!(.>  t>ciDg  camTxmsatiKl  for  by  n  latfr*^'  ptfroDetil  artery,  wtiich  pusseA  iawards  «t  the  luwer  tod 
ottnv  libiu,  and  eitJurr  juitis  thu  Hcnall  tibial  artury,  ur  coatiauea  aiuDe  to  tho  sole  of  the  foot. 

Sttrtfieal  Anatomf/,  The  aftvU'cation  o/a  lign/urc  lo  the  ponterior  tibial  may  be  roquirod  in 
owe*  of  wound  of  itic  Fole  of  the  foot,  altcndtd  with  grent  heincirrliup?,  when  the  vessel  shoold 
be  tied  at  the  inuer  ankle.  lo  cases  of  wonnd  of  the  nnstcnor  tibiul.  it  will  lie  Dpressary  lo  colarire 
the  opeainii;  go  as  to  expose  tho  vessel  at  the  wonnded  point  (exceptinp'  where  the  ve^el  i»  iojor^ 
bx  a  paocturod  wonnd  from  the  front  of  the  leg}.    In  cases  of  ancuriiim  from  injury  of  the  artery 


low  dowD,  tlie  vessel  should  be  tied  ia  the  middle  of  the  leg.  Bat  is  aneuriam  of  tbo  posterior 
tibial  high  up,  it  would  be  belter  to  tie  tbo  femoral  artery. 

To  tie  the  posterior  tibial  artery  at  tbc  oDkle.  a  Bcmibinar  iucisioo  slioubi  he  made  throuorh 
the  iDtepurocot,  aboat  two  inches  and  a.  half  in  lon^;ih.  midway  beiwecn  the  heel  and  inner  imkle, 
bat  a  little  nearer  the  latter.  The  fiubcutaDcons  cellular  membrane  having  been  divided,  a  strong 
and  dense  fascia,  the  iutcmal  annaLtir  licami-nt,  is  i-xnoHed.  Thiii  ligament  is  continaoas  Dbu\-c 
with  the  deep  fascia  of  the  leg.  covers  the  TettKiMii  and  nerves,  and  is  intimately  adherent  to  tbo 
sheaths  of  the  tendons.  'Hiiri  havinj;  been  caalionsly  divided  opon  a  director,  the  sheath  of  the 
vessels  is  exposed,  und,  being  opened,  the  artery  is  seen  with  one  of  the  vena?  comites  on  caeh 
side.  The  aneiiri.4m  needle  sbonld  be  passed  round  the  vessel  fn^m  the  heel  towards  the  ankle, 
in  order  to  avoid  the  posterior  tibial  nerve,  care  beiug  at  the  same  time  token  not  to  include  thti 
veua;  comite». 

The  vcK^el  may  also  be  tied  in  the  lower  third  of  the  leg,  by  making  an  incision  about  three 
inches  to  length,  pArollel  with  the  inner  margin  of  the  tcndo  AchillLt.  The  internal  saphenous 
vein  being  carefnlly  avoided,  the  two  layers  of  fascia  most  be  divided  upon  a  director,  when  the 
arterj-  is  exposed  along  the  inner  margin  of  the  Flexor  longus  digitorum,  with  oaa  of  its  ven« 
comitea  on  either  side,  and  the  nerve  lying  external  to  it. 

To  tie  the  posterior  tibial  In  the  middle  of  tbi;  leg.  is,  a  very  difficalt  operation,  on  account  of 
the  great  depth  of  the  vcs.H'1  from  the  surface,  and  from  its  being  covered  in  by  the  Gastrocne- 
mius and  SoloDS  muscles.  The  patient  being  placed  ia  the  recumbent  position,  the  injured  limb 
should  rest  on  its  outer  side,  the  knee  being  panially  bent,  and  the  foot  extended,  so  as  to  nOax 
the  mnsclcfi  nf  the  calf.  An  incision  about  luur  inches  in  length  should  then  be  made  thrnagh 
the  inteKument,  along  the  inner  margin  of  th(«  tibia,  taking  care  to  avoid  ttie  internal  saphenous 
vein.  The  deep  fascia  having  been  divided,  the  margin  of  the  (lastrociiemias  is  cipositl.  and 
mast  be  drawn  aside,  and  the  tibiol  attachment  of  the  SJolcns  divided,  a  director  being  previously 
passed  beneath  it.  Tiw  artery  may  now  bo  felt  pulsating  beneath  the  deep  Tascia,  about  an  inch 
from  the  margin  of  the  tibia.  Thi;  foacia  having  been  divided,  and  the  limb  placed  in  such  a 
position  us  to  relax  the  muscles  of  the  calf  as  much  as  possible,  the  veins  should  be  separated 
from  the  artery,  and  the  aneurism  needle  passed  round  the  vessel  from  without  inwards,  so  as  to 
avoid  wounding  the  posterior  tibial  nerve. 


The  branclies  of  the  posterior  tibial  artery  are  the 


PerouL-al. 
Muscular. 


Internal  calcAncan. 


Nutritious. 
Communicatinc 


■       The  Peroneal  Artery  lies,  deeply  seated,  along  the  back  part  of  the  fibular 

I    Bide  of  the  leg.     It  arises  from  the  posterior  tibial,  about  an  iuch  below  the  lower 

border  of  the  I'opliteiis  muscle,  passes  obliquely  outwards  to  the  fibula,  and  then 

I  descends  along  the  inner  border  of  this  bone  to  the  lower  thinl  of  Iho  log,  whcro 
it  gives  off  the  anterior  peroneal.  It  then  passes  across  the  articulation,  between 
the  tibia  and  fibula,  to  the  outer  side  of  the  os  calci.%  supplying  the  neighboring 
muscles  and  back  of  the  ankle,  and  anastomosing  with  the  external  lualloolar, 
tarsal,  and  external  plantar  arteries. 

Relations,  This  veRsel  rests  at  first  upon  the  Tibialis  posticus,  and,  in  the 
grciter  part  of  its  course,  in  the  fibres  of  the  Flexor  lougus  pollicis,  iu  a  groove 
between  the  interosseous  ligament  and  the  bone.  It  is  comrca,  in  the  upper  pari 
of  its  cotirse,  by  the  Soleus  and  deep  fascia :  hclotv,  by  the  Flexor  longus  poUicis. 

PlA^  of  the  UeLATION.S  op  TUE  r&AOKEAL  AltTKRY. 

Infroni, 
Tibialis  posUcns. 
Flexor  longus  poUicis. 

f       P«rQMal      \ 

I         Attmrf.        J  • 

Behind. 

Boleu3. 

Deep  fascia. 

Flexor  longoa  poUicis. 


Outer  side. 

FlboliL 
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Pfcuiiartitea  in  Origin.  The  Peroneal  artery  may  arise  three  inches  below  the  FopUteos,  or 
from  the  posterior  tibial  high  tip,  ur  even  from  the  pupliteul. 

Jfg  Size  in  more  frequently  inereascd  than  diminished,  cither  rcinforcinf^  the  posterior  tibial  by 
its  junction  with  it,  or  by  lUtogcther  lakinfr  the  place  of  the  poslerior  libiril,  in  the  lower  part  of 
the  leg  and  foot,  the  latter  veissel  only  existing-  oa  a  exhort  muscular  brunch.  In  those  rare  casra, 
where  the  peroneal  :trti>rj  ii  smaller  than  usual,  a  bruiit-h  frutu  the  posterior  tibial  Hupplies  its 
place,  and  a  brunch  fnun  Ibe  untcriur  tibial  compensates  far  the  diminished  ootcriur  pvroDCAl 
artery.     In  one  case,  the  peroueal  artery  hsa  been  foand  entirely  wanting. 

The  anterior  peroneal  i^  sometimes  enlarged,  and  takea  tho  place  of  the  dorsal  arter7  of  the  foot. 

The  peroneal  artery,  in  Us  course,  gives  off  l^ranches  to  the  Soleus,  Tibialis 
posticus,  Flexor  longus  pollicis,  and  Peronei  museles,  and  a  nutrient  branch  to 
the  fibula.  The  anlen'or  peroneal  pierces  the  interosseous  membrane,  about  two 
inchca  above  the  outer  malleolus,  to  reach  the  fore  part  of  the  leg,  and,  passing 
down  beneath  the  I'eronetis  tertius  to  the  outer  ankle,  ramifies  on  the  front  and 
outer  side  of  the  tarsus,  atia-stomosing  with  the  external  malleolar  and  tJirsal  arteries. 

The  mUritious  artery  of  the  tibiii  arises  from  the  posterior  tibial  near  its  oriffin, 
and,  after  su]i]4ying  a  few  muscular  branches,  enters  the  nutritious  canal  of  that 
bone,  which  it  traverses  obliquely  from  above  downwards.  This  is  the  largest 
nutrient  artery  of  bone  in  the  body. 

The  mwcnlar  hranchcs  are  distributed  to  the  Soleus  and  deep  mtiscles  along 
tho  back  of  the  leg. 

The  communicating  branch  to  the  peroneal  runs  transversely  across  the  back 
of  the  tibia,  about  two  inches  alwve  its  lower  end,  passing  beneath  the  Flexor 
longus  poUicis. 

The  internal  cah'anean  consists  of  several  large  branches,  which  arise  from 
the  posterior  tibial  iust  before  its  division;  they  are  distributed  to  the  fat  and 
integument  behind  tnc  tcndo  Achillis  and  about  the  heel,  and  to  the  muscles  on 
the  inner  side  of  the  sole,  anastomosing  with  the  peroneal  and  internal  malleolar 
arteries. 

Plantar  Arteries. 

The  Internal  Plantar  Artery,  much  smaller  than  the  external,  passes  forwards 
along  the  inner  side  of  the  foot.  It  is  at  first  situated  above  the  Abtluctor  polUciSi 
and  then  between  it  and  the  Flexor  brcvis  digitorum,  both  of  which  it  supplies. 
At  the  base  of  tho  first  metatarsal  Iwne,  where  it  has  become  much  diminished  in 
si:ce,  it  passes  along  tho  inner  border  of  the  great  toe,  inosculating  with  its  digital 
branches. 

The  External  Plantar  Artery,  much  larger  than  the  internal,  passes  obliquely 
outwards  and  furwartU  to  the  base  of  the  fifth  metatarsal  bone.  It  then  turns 
obliquely  inwards  to  the  interval  between  the  bases  of  the  first  and  second  meta- 
tarsiU  lx>u<is,  where  it  ino.scnlates  with  the  communicating  brunch  from  the  dorsalis 
pedis  artery,  thus  completing  the  plantar  arch.  As  this  artery  passes  outwards  it 
IS  at  fir.st  placed  between  the  os  calcis  and  Abductor  pollicis,  and  then  between 
the  Flexor  brcvi.s  digitorum  and  Flexor  accessorius;  and  as  it  passes  forwards 
to  the  base  of  the  little  toe,  it  lies  more  superficially  between  the  Flexor  brevis 
digitorum  and  Abductor  minimi  digiti,  covered  by  the  deep  fascia  and  inte^iment 
The  remaining  ]>ortion  of  the  vessel  is  deeply  situatefl:  it  extends  fi"om  the  base 
of  the  metatarsal  bone  of  the  little  toe  to  the  back  part  of  the  first  interosseous 
space,  and  forms  the  plantar  arch;  it  is  convex  ftirwards,  lies  upon  the  Tnterossei 
mujtcles,  opi>osito  tho  tarsal  ends  of  the  metatarsal  bones,  and  is  covered  by  the 
Adductor  pollicis,  the  Flexor  tendons  of  the  toes,  and  the  Lumbricales. 

Branches,  The  plantar  arch,  besides  distributinj?  numerous  branches  to  tho 
musclesi,  integument,  and  fasciae  in  the  sole,  gives  off  the  following  branches: — 

Posterior  perforating.  Digital — Anterior  perforating. 

The  Poaterifir  Per/onxtimj  arc  three  small  branches,  which  ascend  through  the 
back  part  of  the  three  outer  interosseous  spaces,  between  the  heads  of  the  Dorsal 
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interossei  muscles,  and  anaatomose  with  the  interosseoua  branches  from  the  meta- 
tarsal artery. 

The  iJi'jiUil  Branclns  are  four  in  number,  and  supply  the  three  outer  toes  and 
half  ttio  second  toe.  Tboyi«/  passes  outwards  from  the  outer  side  of  the  plantar  arch, 
and  ifl  distributed  to  the  outer  aide  of  the  little  toe,  passing  in  its  course  beneath 
the  Abductor  and  »hort  Flexor  muscles.  The  srcoiui,  Ourd,  and  fourth  run  for- 
wanhj  along  the  metatarsal  Kpaces,  and,  on  arriving  at  the  clefU  between  the  toes, 
divide  into  collateral  "branches,  which  supply  the  adjacent  sides  of  the  three  outer 
toes  and  the  outer  side  of  llie  second.  At  the  bifurcJition  of  the  toes,  each  digital 
artery  sends  upwards,  through  the  fore  part  of  the  corresponding  metatarsal  space, 
a  small  branch,  which  inosculates  with  the  interosseous  branches  of  the  metatarsal 
artery.     These  are  the  anterwr  ptrforatin'j  branches. 


Fig.  2M.— The  Ptnntar  Arteries. 
thiperSoial  View. 


Rg,  2a&.— Tile  PUnlar  ArteriM. 
I)«ep  Vww. 


ttmwmnltmti'j 
.MftlUi*   rtaii 
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From  the  arrangement  already  described  of  the  distribution  of  the  vessels  to 
the  toes,  it  will  be  aeon  that  both  sides  of  the  three  outer  toes,  and  the  outer  side 
of  the  second  tx>e,  are  supplied  by  branchta  from  the  plantar  arch ;  both  sides  of  the 
great  toe,  and  the  inner  aide  of  the  second,  being  suppbed  by  the  dorsal  artery  of 
the  foot. 

PiTLMoxAnr  Artebt. 

The  Pulmonary  Artery  conveys  the  venous  blood  from  the  right  side  of  the  heart 
to  the  lunffs.  It  is  a  short  wide  vessel,  about  two  inches  in  length,  arising  fn>m 
the  left  side  of  the  base  of  tlio  right  ventricle,  in  front  of  the  ascending  aorta. 
It  ascends  obliquely  upwar<ls,  backwards,  and  t<>  the  left  side,  as  far  as  the  under 
suriace  of  the  nrch  of  the  aorta,  where  it  divides  into  two  branches  of  nearly 
equal  size,  the  right  and  left  pulmonary  arteries. 

Rehtions.  The  greater  part  of  this  vessel  is  contained,  together  with  the 
ascending  part  of  the  arch  of  the  aorta,  in  the  ptiricardium,  T>eing  iuelownl  with  it 
in  a  tube  of  serous  membrane,  continued  upwards  from  the  base  of  the  heart, 
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and  lias  nttached  to  it,  above,  tho  fibrous  layer  of  tbifl  membrane.  Behind,  it 
rests  at  first  upou  the  asoindiug  aorta,  and  higlier  up  in  front  of  the  left  auricle. 
On  either  side  of  its  origin  are  the  apj>endix  of  the  corresponding  auricle,  and  a 
coronary  artery ;  and  higher  up  it  passes  to  the  left  side  of  tho  ascending  aorta. 
A  little  to  the  left  of  its  point  of  bijfiircation,  it  is  connected  to  the  under  surface 
of  the  arch  of  the  aorta  by  a  short  fibrous  cord,  the  remains  of  a  vessel  peculiar 
to  foetal  life,  the  ductus  arteriosus. 

The  right  pulmonary  artery,  longer  and  larger  than  the  left,  runs  horizontally 
outwards,  behind  the  ascending  aorta  and  BUjwrior  vena  cava,  to  the  root  of  the 
Tight  lung,  where  it  divides  into  two  branches,  of  which  the  lower,  the  larger, 
supplies  the  lower  lobe;  the  upper  giving  a  branch  to  the  middle  lobe. 

The  left  pulmonary  artery,  shorter  and  somewhat  smaller  than  the  right,  posseB 
horizontally  in  front  of  the  descending  aorta  and  left  bronchus  to  the  root  of  the 
left  lung,  where  it  divides  into  two  hrauches  for  the  two  lobes. 


The  ftnthor  has  to  acknowledjfo  valnnhk  aid  ileriveil  from  the  fdllowiop  works :  Harrison's  "  Son 
gical  ADatoro^  of  tho  Arlorios  of  tho  Httmaii  BtMly,"  iJablin.  1^24. — Kichard  Qaain's  *' Ana- 
tomy of  the  Arteries  of  the  Hanmn  Body."  London,  1H44. — Sibaon's  "  Medical  Anatomy,"  and 
the  other  vorks  on  General  and  Micruttcupic  Anatomy  befuru  ruferred  to. 


Of  the  Veins. 


The  Veins  are  the  vessels  which  serve  to  return  the  blood  from  the  capillaries 
of  the  different  paits  of  the  hody  to  ihe  heart.  They  consist  of  two  distinct  j*ela 
of  vessels,  the  jiulmonary  and  systeniic. 

The  Pulmonary  Veins,  unlike  otlier  vessels  of  this  kind,  contain  arterial  blood, 
which  ihey  return  from  the  lungs  to  the  left  auricle  of  the  heart. 

The  Systemic  Veins  return  the  venous  blood  from  the  body  generally  to  the 
right  aurtclo  of  the  heart. 

The  PorUtl  Vein,  an  appendage  to  the  systemic  venous  system,  is  confined  to  the 
abdominal  cavity,  returning  the  venous  blood  from  tlic  viscera  of  digestion,  and 
carrying  it  to  the  liver  by  a  single  trunk  of  large  size,  the  vena  portie.  From 
this  organ,  the  same  blood  is  conveyed  to  the  inferior  vena  cava  by  means  of  the 
hepatic  veirw. 

The  veins,  like  the  arteries,  are  found  in  nearly  every  tissue  of  the  bodv ;  they 
commence  by  minute  plexuses,  which  communicate  with  the  capillaries,  the 
branches  from  which,  uniting  together,  constitute  trunks,  which  increase  in  size 
as  they  pass  towards  the  beart,  from  the  ternjinatiou  «.if  larger  branches  in  them. 
The  veins  are  larger  and  altogether  more  numerous  than  the  arteries;  hence,  the 
entire  capacity  of  the  venous  system  is  much  greater  than  the  arterial,  the  pul- 
monary veins  excepted,  which  do  not  exceed  in  capacity  the  pulmonary  arteries. 
From  the  combinetl  area  of  the  smaller  venous  branches  being  greater  than  the 
main  trunks,  it  results,  that  the  venous  system  represents  a  oono,  the  summit  of 
which  corresponds  to  the  heart;  its  base,  to  the  circumference  o£  tlje  body.  In 
form,  the  veins  are  not  perfectly  cylindrical,  like  the  arteries,  their  walls  being 
collapsed  when  empty,  and  the  uniformity  of  their  surface  being  interrupted  at 
intervals  by  slight  contractions,  which  indicate  the  existence  of  valves  in  their 
interior.  They  usually  retain,  however,  the  same  cuUbre  as  long  as  they  receive 
no  neighboring  branches. 

The  veins  communicate  v^ery  freely  with  one  another,  especially  in  certain 
regions  of  the  body;  and  this  communication  exists  between  the  larger  trunks 
as  well  as  between  the  smaller  branches.  Thus  in  tlie  cavity  of  the  cranium,  and 
between  the  veins  of  the  neck,  where  obstruction  of  the  cerebral  venoiLs  system 
would  be  attended  with  imminent  danger,  wc  find  that  the  sinuses  and  lai-ger 
veins  have  large  ami  very  frequent  anastomoses.  The  same  free  communication 
exists  between  the  veins  thruughout  the  whole  extent  of  the  spinal  canal,  and 
between  the  veins  composing  the  various  venous  plexuses  in  the  abdomen  and 
pelvis,  as  the  spermatic,  uterine,  vesical,  prostatic,  etc. 

The  veins  are  subdivided  into  three  sets;  superficial,  deep,  and  sinuses. 

The  Su}ierlv:ial  or  Cfitaneotta  Veina  are  found  between  the  layers  of  superficial 
fascia,  immediately  beneath  the  integument;  they  return  the  blood  from  these 
structures,  and  communicate  with  the  deep  veins  by  perforating  the  deep 
lascia. 

The  Deep  Veini  accompany  the  arteries,  and  are  usually  inclosed  in  the  same 
sheath  with  those  vessels.  In  the  smaller  arteries,  as  the  radial,  ulnar,  brachial, 
tibhil,  peroneiil,  they  exist  generally  in  pairs,  one  lying  on  each  side  of  the  vessel, 
and  are  called  veiue  comites.  The  larger  arteries,  as  the  axillary,  subclavian, 
popliteal  and  femoral,  have  usually  oiUy  one  accompanying  vein.  In  certain 
organs  of  the  Ixxly,  however,  the  deep  veins  do  not  accompany  the  arteries ;  for 
instance,  the  veins  in  the  skull  and  spinal  canal,  the  hepatic  veins  in  the  liver, 
and  the  larger  veins  returning  blood  from  the  osseous  tissue. 

Sinuses  are  venous  channels,  which,  in  their  structure  and  mode  of  distribution, 
diSfer  altogether  from  the  veins.  They  exist,  for  example,  in  the  interior  of  the  skull, 
and  are  formed  by  a  subdi\'isiou  of  the  layers  of  the  dura  mater ;  their  outer  coat 
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consisting  of  fibrous  tissue,  tlieir  inner  of  a  serous  membrane  continuous  with  the 
serous  membrnnc  of  the  veius. 

Veins  have  thinner  walls  than  the  arteries,  which  is  due  to  the  small  amount 
of  elastic  and  muscular  tissue-s  which  they  contain.  The  superficial  veins  usually 
have  thicker  coats  thau  the  deep  veins,  and  the  veins  of  the  lower  limbs  are 
thicker  than  those  of  the  upper. 

Veins  are  composed  of  three  coats ;  internal,  middle,  and  external. 

The  internal  coal  U  similar  in  structure  to  that  of  the  arteries.  In  the  smallest 
veins,  it  consists  of  epithelium  and  nucleated  connective  tissue,  arranged  so  as  to 
form  an  outer  and  an  inner  layer;  the  hitter,  which  \a  the  thinnest,  representing 
the  middle  coat.  As  these  vessels  approach  the  cnpillaries.  the  cpitheliufn  and 
outer  layer  of  connective  tissue  become  gradually  lest.  On  the  contrarv,  in  those 
of  rather  larger  size,  there  is  superadded  a  layer  of  muscular  fibre-cells,  a  circu- 
lar iibrous  coat,  with  areolar  elastic  tissue  beneath  the  epithelium,  and  in  the 
musc\i1ar  and  external  coats.  In  medium -si  zed  veins,  tlie  internal  coat  conaiBts  of 
epithelium  supported  on  one  or  more  striped  nucleated  lamellio,  external  to  which 
is  a  layer  of  elastic  fibrous  tissue.  In  the  veins  of  the  gravid  uterus,  and  in  the 
lon»  saphenous  and  popliteal  veins,  muscular  tissue  is  one  of  the  component  parts 
of  the  inner  coat.  In  the  largest  veins,  as  the  inferior  vena  cava,  tiie  trunks  of 
the  hppatic,  and  in  the  innominate  veins,  the  internal  coat  has  a  structure  similar 
to  tliat  alrca<ly  mentioned ;  but  is  somewhat  thicker,  owing  to  the  increase  in  the 
number  of  the  striped  lamella;,  and  the  greater  thickness  of  the  elastic  fibrous  coat. 

The  midflh  cc<ii  is  thin,  and  differs  in  structure  from  the  middle  coat  of  arteries 
in  containing  a  smaller  amount  of  clastic  and  muscular  tissues,  and  more  con- 
nective tissue.  In  the  smallest  veins,  as  already  mentione<l,  it  consists  merely  of 
a  thin  layer  of  nucleated  connective  tissue,  the  fibres  of  which  run  in  a  longitu- 
dinal direction:  to  whieh  ts  added,  in  those  of  rather  larger  size,  a  layer  of  mus- 
cular ti:<sue,  the  cells  of  which  arc  dia(>03ed  transversely.  In  medium-sized  veins, 
such  as  the  culaneou.s  and  deep  veins  of  the  limbs,  as  far  as  the  brachial  nnd  pop- 
liteal, and  the  visceral  veins,  the  middle  coat  is  of  a  reddish-yellow  color,  remark- 
able for  its  great  thickness,  being  more  developed  than  the  same  coot  In  the  large 
veins.  It  consists  of  a  thick  inner  layer  of  ctmnei'tivc  tissue  with  clastic  fibres, 
having  intermixed  in  some  veins  a  transverse  layer  of  muscular  fibres ;  and  an 
outer  layer  consisting  of  longitudinal  elastic  lamellre,  varying  from  five  to  ten  in 
number,  alternating  with  layers  of  transven=e  muscular  fibres  and  connective 
tissue,  which  resembles  somewliat  in  structure  the  middle  coat  of  large  arterie«. 
In  the  lar^c  veins,  as  in  the  commencement  of  the  vena  porta?,  in  the  upper  part 
of  the  abdominal  portion  of  the  inferior  vena  cava,  and  in  the  large  hepatic 
trunks  within  the  hver,  the  middle  coat  is  thick,  and  its  structure  similar  to  that 
of  the  middle  coat  in  medium-sized  veins ;  but  its  muscular  tissue  is  scanty,  and 
the  longitudinal  elastic  networks  less  dUtinetly  lamellate(L  The  muscular  tissue 
of  this  coat  is  best  marked  in  the  splenic  and  portal  veins,  it  is  absent  in  certain 
ports  of  the  vena  cava  below  the  liver,  and  wanting  in  the  subclavian  vein  and 
terminal  parts  of  the  two  cavie. 

The  eMrmal  coat  is  usually  the  thickest,  increasing  in  thickness  with  the  size 
of  the  vessel;  it  is  similar  in  .structure  to  the  external  coat  of  arteries,  but  its 
chief  jwculiarity  is  that  in  some  veins  it  contains  a  longitudinal  network  of  mus- 
cular fibres.  In  the  .smallest  veins,  it  consists  of  a  thick  layer  of  nucleated  con- 
nective tissue.  In  medium-sized  veins,  it  is  much  thieker  than  the  middle  coat, 
and  consists  nf  clastic  and  connective  tissues,  the  fibres  of  which  arc  longitudinally 
arranged.  In  the  largest  vein.-*,  this  coat  is  from  two  to  five  times  thieker  thaa 
the  middle  coat,  and  contains  a  large  number  of  longitudinal  muscular  fibres. 
This  is  most  distinct  in  the  hepatic  part  of  the  inferior  vena  cava,  and  at  the 
termination  of  this  vein  in  the  hcjirt;  in  the  trunks  of  the  hepatic  veins;  in  all 
the  large  trunks  of  the  vena  portae ;  in  the  splenic,  superior  mesenteric,  external 
iliac,  renal,  and  azygas  veins.  Where  the  middle  coat  is  absent^  this  muscular 
layer  exvods  as  far  as  the  inner  coat.    In  the  renal  and  portal  veins,  it  extends 
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tbrongh  tbe  wliole  thickness  of  the  outer  coat ;  but  in  the  other  veins  mentioned. 
a  layer  of  connectivo  tiud  elastic  tiswues  is  found  external  to  the  muscular  fibres. 
All  the  large  veins  which  open  into  the  heart  are  covered  for  a  short  distance  by 
a  laver  of  muscular  tissue  continued  on  to  them  from  tho  heart. 

Muscular  tissue  is  wanting  in  the  veins :  1.  Of  the  maternal  part  of  the  placenta. 
2.  In  most  of  the  cerebral  veins  and  sinuses  of  the  dura  mater.  3.  In  the  veins 
of  tho  retina,  4.  In  the  veins  of  the  cancellous  tissue  of  bones.  5.  In  tho  venous 
spaces  of  the  cor|xjra  cavernosa.  The  veins  of  the  above- mentioned  parts  have 
an  internal  epithelial  lining,  supported  on  one  or  more  layers  of  areolar  tissue. 

Most  veins  are  provitlcd  with  valves,  which  serve  to  prevent  the  reflux  of  the 
blood.  They  are  formed  by  a  reduplication  of  the  mi<ldlc  and  inner  coats,  and 
oonsist  of  connective  tissue  and  elastic  fibres,  covereil  on  both  surfaces  by  epithe- 
lium; their  form  is  semilunar.  They  are  attached,  by  their  convex  edge,  to  the 
wall  of  the  vein  ;  tho  concave  margin  is  free,  directed  in  tho  course  of  the  venous 
current,  and  lies  in  otoso  apposition  with  the  wall  of  the  vein,  as  long  as  the  current 
of  blood  tiikes  its  natural  coujse;  if,  however,  any  regurgitation  lakes  j>lace,  the 
valves  become  distended,  their  opposed  edges  are  brought  into  contact^  and  the 
current  is  inlercepte<l.  ^ost  commonly  two  snch  valves  are  found,  placet!  opposite 
one  another,  more  espo<iially  in  the  smaller  veins,  or  in  the  larger  trunks  at  the 
point  where  they  are  joined  by  Rmall  branches;  occasionally  there  are  tlirce,  and 
Wmetimes  only  one.  Tlio  wall  of  the  vein,  iiinnc<lialt:ly  above  the  point  of  attach- 
raent  of  each  segment  of  the  valve,  is  expanded  into  a  i)OUch  or  sinus,  which 
gives  to  the  vessel,  when  injected  or  distended  with  blood,  a  knotted  appearance. 
The  valves  are  very  numerous  in  the  veins  of  the  extremities  especially  the  lower 
ones,  these  vessels  having  to  conduct  the  blood  against  the  force  of  gravity. 
They  are  absent  in  the  very  small  veins,  also  in  the  vcnas  navm,  tho  hepatic  vein, 
portal  vein  and  its  branches,  the  renal,  uterine,  and  ovarian  veins.  A  few  valves 
are  found  in  the  spermatic  vein.s,  and  one  al.«o  at  tlieir  point  of  junction  with  tho 
renal  vein  and  inferior  vena  cava  in  both  sexes.  The  cerebral  and  spinal  veins,  the 
veins  of  the  cancellated  tissue  of  bone,  tho  pulmonary  veins,  and  the  umbilical 
vein  and  its  branch<:s,  are  also  destitute  of  valves.  They  ore  occasionally  found, 
few  in  number,  in  the  azygos  and  intercostal  veins. 

The  veins  are  supplieil  with  nutrient  vessels,  vasa  twaon^m,  like  the  arteries; 
but  nerves  are  not  generally  found  distributed  upon  thorn.  Tho  only  vessels  upon 
which  they  have  at  present  Ixjcn  traced,  arc  the  sinuses  of  tbe  dura  mater ;  on  the 
spinal  veins;  on  the  venae  cavna;  on  tho  common  jugular^  iliac,  and  crural  veins; 
and  on  the  hepatic  veimt.    (Kolliker,) 

Tho  veins  may  bo  arranged  into  three  grotins:  1.  Those  of  the  head  and  neck, 
api«*r  extremity,  ami  thonix,  which  tcnuiiiate  in  the  su[»crior  vena  cava.  2.  Those 
oi  the  lower  extremity,  pelvis,  and  abdomen,  which  terminate  in  the  inferior  vena 
cava.   3.  The  cardiac  veins,  which  open  directly  into  the  right  auricle  of  the  heart. 


VEIKS  OK  THE  HEAD  AXD  KECK,  UPPER  EXTREMITY,  AND 

TEOKAX. 


Yeins  of  the  Head  axd  Neck. 

The  veins  of  the  head  and  neck  may  be  subdivided  into  three  groups.  1.  The 
veins  of  the  exterior  of  the  head.  2.  The  veins  of  the  neck.  B.  Tna  veins  of 
the  diploe  and  interior  of  the  cranium. 

1.  Veixs  of  the  Extekior  of  Tuii  IIead. 
,  Tho  Veins  of  the  Exterior  of  the  Head  are  the 

Facial.  Temporo-maxillary. 

TemporaL  Posterior  auricular. 

Internal  Maxillary.  Occipital. 
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The  Factal  Vein  passes  otliquely  across  the  side  of  the  face,  extending  from 
the  inner  angle  of  the  orbit,  downwards  and  outwards,  to  the  anterior  margin  of 
the  Masaeter  muscle.  It  lies  to  the  outer  side  of  the  facial  artery,  and  is  not  so 
tortuous  as  that  vessel.  It  commences  in  the  frontal  region,  where  it  is  caller!  the 
frontal  vein ;  at  the  inner  angle  of  tho  eye  it  lias  received  the  name  of  the  anffuJar 
vein;  and  from  ihis  point  to  its  termination,  the/aci"a/  vein. 

Fl£.  23l» Veins  of  tL«  UeAd  and  ^'««k. 
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The  frorUal  vein  commences  on  the  anterior  part  of  the  sknll,  by  a  venous 
plexus,  which  communicates  with  the  anterior  branches  of  the  temporal  vein ;  the 
veins  converge  to  form  a  single  trunk,  which  descends  along  the  middle  line  of  the 
forehead  parallel  with  the  vein  oi'the  opposite  side,  and  unites  with  it  at  the  root 
i>f  the  nose  by  a  transverse  trunk,  called  the  nasal  arch.  Occasionally  the  fronUJ 
veins  join  to  form  a  single  trunk  which  bifurcates  at  the  root  of  the  nose  into  the 
two  angular  veins.  At  the  nasal  arch  the  branches  diverge,  and  nm  along  the  side 
of  the  root  of  the  nose.  The  frontal  vein,  as  it  descends  ujwn  the  forehead, 
receives  the  supra-orbital  vein ;  the  dorsid  veins  of  the  nose  termioatc  ic  the  nasal 
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arch ;  and  tlie  nngular  vein  receives,  on  it'j  inner  side^  the  veins  of  the  ala  nasi, 
on  its  outer  side  tbc  superior  palpebral  veins;  it  moreover  commuuicatet*  witli 
the  ophthalmic  vein,  which  estabUshes  an  iraportaDt  anastomosis  between  tliis 
vessel  and  the  cavernous  ainua. 

The/dtfwi  vein  commences  at  the  inner  angle  of  the  orbit,  being  a  continuation 
of  the  angular  vein.  It  pajwes  obliquely  downwards  and  outwards,  beneath  the 
great  Zygomatic  muscle,  desL-ends  along  the  anterior  border  of  the  Moweter,  crosses 
over  the  body  of  the  lower  jaw,  with  the  facial  artery,  and.  passing  obliquely  out- 
wards and  backwards,  beneath  the  Platysma  and  cervical  fascia,  unites  with  4 
branch  of  communication  from  the  temporo-maxiUary  vein,  to  fonn  a  trunk  of 
large  size  which  enters  the  internal  jugular. 

Branchf^.  The  facial  vein  receives,  near  the  angle  of  the  mouth,  communica- 
ting branches  front  the  pterygoid  plexus.  It  is  also  juined  by  the  inferior  pal- 
pebral, the  superior  and  inferior  labial  veins,  the  buccal  veins  from  the  clte»tk,  imd 
the  masseteric  veins.  Below  the  jaw,  it  receives  the  submental,  the  inierior 
palatine,  which  returns  the  blood  from  the  plexus  around  the  tonsil  and  soft 
palate,  the  submaxillary  vein,  which  commences  in  the  submaxillary  gland,  and, 
lastly,  the  ranino  vein. 

The  Temporal  Vein  commences  by  a  minute  plexus  on  the  side  and  vertex  of 
the  skull,  which  communicates  with  the  frontal  vein  in  front^  the  corresponding 
vein  of  the  opposite  side,  and  the  posterior  auricular  and  occijjital  veins  behind. 
From  this  network,  anterior  and  posterior  branches  are  formed  which  unite  above 
the  zygoma,  forming  the  trunk  of  the  vein.  This  trunk  is  joined  in  this  situation 
by  a  largo  vein,  the  middle  temporal,  which  receives  the  blootl  from  tlie  substance 
of  the  Tera|K>ral  mu.scle  and  pierces  the  fiiscia  at  the  upper  border  of  the  zygoma. 
The  temporal  vein  then  descends  between  the  external  auditory  meatus  and  the 
condyle  of  the  jaw,  enters  the  substance  of  the  parotid  gland,  and  unites  with  the 
internal  maxillary  vein,  to  ibrni  the  temporo- maxillary. 

Brandies.  The  temporal  vein  receives  in  its  course  some  parotid  veins,  an 
articular  branch  from  the  articulation  of  the  jaw,  anterior  auricular  veins  from 
the  external  ear,  and  a  vein  of  large  size,  the  transverse  facial,  from  the  side  of 
the  face. 

The  Internal  MaxWary  Vein  is  a  vessel  of  considerable  size,  receiving  branches 
which  corrt^poml  with  tbose  derived  from  the  internal  maxillary  artery.  Thus 
it  receives  the  middle  meningeal  veins,  the  deep  temporal,  the  pterygoid,  masse- 
teric, buccal,  some  palatine  veins,  and  the  inferior  dental  These  brauelies 
form  a  large  plexus,  the  pterygoid,  which  is  placed  between  the  Temporal  and 
External  pterygoid,  and  partly  between  the  Iterygoid  muscles.  This  plexus 
communicates  very  freely  with  the  facial  vein,  and  with  the  cavernous  sinus,  by 
branches  through  the  base  of  the  skull.  The  trunk  of  the  vein  then  passes 
backwards,  behind  the  neck  of  the  lower  jaw,  and  unites  with  the  temporal  vein, 
forming  the  temporo-niaxillary. 

The  Temporo- Ttuixil/ary  Vein,  formed  by  the  union  of  the  temporal  and  in- 
ternal maxillary  vein,  descends  in  the  substance  of  the  parotid  gland,  between 
the  ramus  of  the  jow  and  the  Stemo-mastoid  muscle,  and  divides  into  two 
branches,  one  of  which  passes  inwards  to  join  the  facial  vein,  the  other  is  con- 
tinuous with  the  external  jugular.  It  receives  near  ita  termination  the  posterior 
auricular  vein. 

The  Posterior  AuriaiJar  Vein  commences  upon  the  side  of  the  head,  by  a  plexus 
which  communicates  with  the  branches  of  the  tcmjKiral  and  occipital  veins;  de- 
scending behind  the  external  ear,  it  joins  the  teuiporo-maxillary,  just  before  that 
vessel  terminates  in  the  external  jugular.  This  vessel  receives  the  stylo-mastoid 
vein,  and  some  branches  from  the  back  part  of  the  external  ear. 

The  Occipital  Vein  commences  at  the  back  part  of  the  vertex  of  the  skull,  by 
a  plexus  in  a  similar  manner  with  the  other  veins.  It  follows  the  course  of  the 
occipital  artery,  pa^ising  deeply  beneath  the  muscles  of  the  back  part  of  the  nock, 
and  tcniiitiattwi  iu  the  int4:rnal  jugular,  occasionally  iu  the  external  jugular.     As 
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tHis  vein  passes  opposite  the  mastoid  process,  it  receives  the  mastoid  vein,  which 
eatublishes  a  communication  with  the  lateral  sinus. 


the 


2.  Veins  of  the  Necjc 
Tho  Veins  of  the  Nock,  which  return  the  blood  from  the  head  and  face. 


External  jugular. 
Posterior  external  jugular. 

Vertebral. 


Anterior  jugular. 
Internal  jugular. 


The  External  J^ngular  Vein  receives  the  greater  part  of  the  blood  from  the 
exterior  of  the  cranium  and  deep  parts  of  the  face,  being  a  continuation  of  the 
temporo-maiiUary  and  posterior  auricular  veins.  It  commence**  in  the  substance 
of  the  pamtid  gland,  on  a  level  with  the  angle  of  the  lower  jaw,  and  runs  perpen- 
dicularly down  tho  neck,  in  the  direction  of  a  line  drawn  from  tho  angle  of  the 
jaw  to  the  middle  of  the  clavicle.  In  its  course,  it  crosses  the  Stemo-mastoid 
muscle,  and  runs  parallel  with  its  posterior  border  as  far  as  its  attachment  to  the 
cliivicle,  where  it  perforates  the  deep  fascia,  and  terminates  in  the  subclavian 
vein,  on  the  outer  side  of  the  internal  Jugular.  As  it  descends  the  neck,  it  is 
separated  from  tho  Stemo-mastoid  by  the  anterior  Iay(?r  of  tho  deep  cervical 
fascia,  and  is  covered  by  the  Plalysma,  the  superficial  fascia,  and  the  integument. 
This  vein  is  crossed  about  its  centre  by  the  superficial  cer\'ical  nerve,  and  its 
np|>er  half  ia  accomiKinicd  by  the  auricularis  magnua  nor\'e.  Tlio  external  jugular 
vein  varies  in  size,  hearing  an  inverse  proportion  to  that  of  the  other  veins  of  the 
Keck;  it  is  occiusionally  dnuble.  It  is  provide<l  with  two  pairs  of  valves,  the 
lower  ])aii-  being  placed  at  its  entrance  into  the  subclavian  vein,  the  upper  pair  in 
most  cases  about  an  inch  and  a  half  above  the  clavicle.  These  valves  do  not  prevent 
the  regurgitation  of  the  blood,  or  the  passage  of  injection  from  below  upwards.* 

Branches.  This  vein  receives  the  occipital,  the  pasterior  external  jugular,  and, 
near  its  termination,  tho  supra-scapular  and  tran.svcrse  cervical  veins.  It  com- 
municates with  the  anterior  jugular,  and,  in  the  substance  of  the  parotid,  receives 
a  lai^c  branch  of  communication  from  the  internal  jugular. 

Tho  Posterior  ExUmal  Juijidar  Vein  returns  the  blood  from  the  integument 
and  superficial  muwrles  in  the  upper  and  back  part  of  the  neck,  lying  between 
tho  Spleniu.s  and  Trapeziu.s  miLscIes.  It  descends  the  back  part  of  the  neck,  and 
opens  into  the  external  jugular  just  below  the  middle  of  its  course. 

The  Anterior  Jwjnlar  Vein  collects  the  blood  from  the  integument  and  muscles 
in  the  middle  of  the  anterior  region  of  the  neck.  It  passes  down  between  the 
median  line  and  the  anterior  border  of  the  Stemo-mastoid,  and,  at  the  lower  part 
of  the  neck,  passes  beneath  that  muscle  to  open  into  the  subclavian  vein,  near  the 
lemiiuation  of  the  external  jugular.  This  vein  varies  considerably  in  size,  bear- 
ing almost  always  an  inverAO  proportion  to  the  external  jugidar.  Most  frequently 
there  are  two  anterior  jugulars,  a  right  and  loft;;  but  ociMisionallv  only  one.  This 
vein  receives  some  laryngeal  branches,  and  occasionally  an  inferior  thyroid  vein. 
Just  above  the  sternum,  the  two  anterior  jugular  veins  communicate  oy  a  trans- 
verse trunk,  which  receives  branches  from  the  inferior  thyroid  veins.  It  also 
coTunmnicatcs  with  tho  external  and  with  the  internal  jugular.  There  are  no 
valves  in  this  vein. 

The  Internal  Jwjular  Vein  collects  the  blood  from  the  interior  of  the  cra- 
nium, from  the  superficial  parts  of  tho  face,  and  from  the  neck.  It  commences 
at  the  jugular  foramen,  in  the  base  of  the  skull,  Iniing  formed  by  the  coalcsoenoo 
of  the  lateral  and  inferior  petrosal  sinuses.     At  its  origin  it  is  somewhat  dilated, 

,'  The  stadent  may  rerer  to  ax  interesting  pajwr  by  Vr.  Ptrntlww.  "Od  Jnfnilar  Veneseciion 
fh  Asphyxia,  AnatomiruUy  sad  KxjHTi mentally  Oonoidored.  inclurling  the  PemoDglrutioD  of 
Valves  in  tho  Vciaa  of  tlic  Neck,"  la  tUc  Edtnburtjh  Medical  Journal,  for  November,  lbo6. 
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and  thja  dilatation  is  called  the  sinus,  or  gulf  of  the  internal  jugular  vein.  It 
runs  duwn  the  side  of  the  neck  iu  »  verticaT direction,  lying  at  first  on  the  outer 
side  of  the  internal  carotid,  and  then  on  the  outer  side  of  the  common  carotid, 
and  at  the  root  of  the  ncek  unites  with  the  subclavian  vein,  to  form  the  vena  in- 
nominata.  The  internal  jugular  vein,  at  its  commencement,  lies  upon  tlie  Rectus 
laterali;^,  behind,  and  at  the  outer  side  of  the  internal  carotid,  and  the  eighth  and 
ninth  pairs  of  nerves;  lower  down,  the  vein  and  artery  lie  upon  the  same  phme, 
the  glossopharyngeal  and  hvpoglosaal  nerves  passing  forwards  between  them; 
the  pneumogastric  de^scends  'between  anil  behind  them,  in  the  same  sheath,  and 
the  spinal  accessory  passes  obliquely  outwards,  beliind  the  vein.  At  the  root  of 
the  neck,  tlie  vein  of  the  right  side  is  placed  at  a  little  distance  from  the  artery ; 
on  the  left  side,  it  usually  crosses  it  at  its  lower  part.  The  vein  is  of  consideni- 
ble  size,  but  it  varies  in  different  individuuLs,  the  left  one  l^eing  usually  the 
smallest.  It  is  provided  with  a  pair  of  valves,  which  are  placed  at  its  jwint  of 
termination,  or  from  lialf  to  three-quarters  of  an  inch  above  it. 

Bninc/ies.  This  vein  receives  in  its  course  the  facial,  Ungual,  pharyngeal, 
superior  and  middle  thyroid  veins,  and  the  occipital.  At  its  point  of  junction 
with  the  branch  couimon  to  the  temporal  and  facial  veins,  it  oecomcs  greatly 
increased  in  size. 

The  Ituffual  vents  commence  on  the  dorsum,  sides,  and  under  surface  of  the 
tongue,  and  passing  backward.'*,  following  the  course  of  the  lingual  artery  and  its 
branches,  terminate  in  the  internal  jugular. 

The  pharyngeal  vein  commences  in  a  minute  plexus,  the  pharyngeal,  at  the 
back  part  and  adea  of  the  pharynx,  and  after  receiving  meningeal  branches,  and 
the  Vidiiin  and  sphcno-pahitino  veins,  terminates  in  the  interna!  jugular.  It  occa- 
sionally opens  into  the  facial,  Ungual,  or  superior  thyroid  vein. 

The  superior  thyroid  vein  commences  in  the  substance  and  nn  the  surface  of  the 
thyroid  gland,  by  branches  corresponding  with  those  of  the  superior  thyroid  artery, 
and  terminates  in  the  upper  part  of  the  internal  jugular  vein. 

The  miilfUr  thyroid  vein  collects  the  blootl  from  the  lower  part  of  the  Inlcnil  lolw 
of  the  thyroid  gland,  and,  being  joined  by  some  branches  from  the  larynx  and 
tnicheji,  terminates  in  the  lower  part  of  the  internal  jugular  vein. 

Tiie  Vtrltbral  Vi'in  commences  by  numerous  small  branches  in  the  oc<;ipital 
region,  from  the  deep  muscles  at  the  upper  and  back  part  of  the  neck,  passes  out- 
wards, and  enters  the  foramen  in  the  transverse  pnjecss  of  the  athxs  and  dc^sends 
by  the  side  of  the  vertebral  artery,  in  the  canal  formed  by  the  transverse  prtx-csscs 
01  the  cervical  vortcbrao.  Emerging  from  the  foramen  in  the  transverse  ]irocess  of 
the  ai.\.th  cervical,  it  terminates  at  the  root  of  the  neck  in  the  back  i)art  of  the 
innominate  vein  near  its  origin,  its  mouth  being  guarded  by  a  pair  of  valves. 
This  vein,  in  the  lower  part  of  its  course,  occasionally  divides  into  two  branrhee; 
one  emerges  with  the  artery  at  the  sixth  cervical  vci-tebra,  the  other  escapes 
through  the  foramen  in  the  seventh  cervical. 

Branches,  This  vein  receives  in  its  course  the  posterior  condyloid  vein,  mus- 
cular branches  from  the  muscles  iu  the  prevertebral  region ;  dorsi-spinal  veins, 
from  the  back  part  of  the  cervical  portion  of  the  spine;  ntcningo-rachidiaii  vcina^ 
from  the  interior  of  the  spinal  canal ;  and,  lastly,  the  ascending  and  deep  cervical 
veins. 

S.  Veins  of  the  Diploe  xsj>  Interior  of  the  Cranttm. 


Veins  of  the  Diplob. 

The  diploci  of  the  cranial  bones  is  channelled,  in  the  adult,  with  a  number  of 
tortuous  canals,  which  are  lined  by  a  more  or  less  complete  layer  of  compact 
tissue.  The  veins  they  contain  are  large  and  capacious,  their  walls  being  tliin, 
and  formed  only  of  epithelium,  resting  upon  a  layer  of  elfu^tic  tissue,  anti  they 
present,  at  irregular  intervals,  pouch-like  dilatations  or  cttU-ik-sac,  which  servo 
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as  reservoirs  for  the  blood.    These  are  the  veins  of  the  diplotS;  they  can  only  be 

displayed  by  removing  the  outer  table  of  the  skull. 

Ill  aflult  life^  H8  long  jw  the  cranial  bones  are  distinct  and  separable,  these  veins 
are  confined  to  the  particular  boue-s;  but  in  old  age,  vhcn  the  sutures  are  united, 
tUey  communicate  with  each  other,  and  increase  in  size.  These  vessels  commu- 
nicate, in  the  interior  of  the  cranium,  with  the  meningeal  veins,  and  with  the 
siuuitcs  of  the  dura  mater,  and,  on  the  exteritir  of  the  skull,  with  the  veins  of  the 
pericranium.     They  are  divided  into  the  frontal^  which  oj>eus  into  the  supra-orbital 


Fig.  237.— V«iDa  or  the  Dlplou,  as  displayed  "iij  tlitt  Et-tnoval  of  llie 
Ou(«r  T&1>le  uf  titv  Skull. 
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vein,  by  an  aperture  at  the  supra-orbital  notch ;  the  anterior  temporaly  which  is 
conJined  chiefly  to  the  frmital  bone,  and  opens  into  one  of  thiMlocp  t<?m|X)ral  veins, 
after  escaping  by  an  apertiupc  in  the  great  wing  of  the  sphenoid;  the  poslrrior 
lemporal,  which  is  confined  to  the  parictn!  hone,  and  terminates  in  the  lateral  sinus 
by  an  u[)ertureat  the  posterior  inferior  angle  of  the  parietal  bono;  and  the  oca'pital, 
which  is  confined  to  the  occipital  bono,  and  opens  either  into  the  occipital  vein, 
or  the  occipital  sinus. 

Cerebral  Teixs. 

Tl»e  Cerebral  Veins  are  remarkable  for  the  extreme  thinness  of  their  coats,  from 
the  muscuhir  tissue  in  them  being  wanting,  and  for  the  absence  of  valves.  They 
may  bo  dividod  into  two  sets,  the  superficial,  wliich  are  placetl  on  the  surface,  and 
the  deep  veins,  which  occupy  the  interior  of  the  organ. 

The  Sui>erficial  Cerebral  V'eijts  ramify  upon  the  surface  of  the  brain,  being 
lodged  in  the  sulci,  Iwtween  the  convolutions,  a  few  running  across  the  convola- 
tions.  They  receive  branches  from  the  substance  of  the  brain,  and  terminate  in 
the  tiinusc:*.  They  are  named  from  the  position  they  occupy,  superior,  inferior, 
internal,  and  external. 

The  Superior  Cerebral  I*t'i*M.  seven  or  eight  in  number  on  eacli  side,  pass 
forwards  and  iuwarls  towards  the  great  longitudinal  fissure,  where  they  receive 
the  internal  cerebral  veins,  which  return  the  blood  from  the  convolutions  of  the 
tlal  surface  of  the  corresjwjnding  hemisphere;  passing  obliquely  forwards,  they 
become  invested  with  a  tubular  sheath  of  the  uruchuoid  membrane,  and  open  into 
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the  superior  longitudinal  sinus,  in  the  opposite  direction  to  the  course  of  the 
blotnl. 

Tlie  Inferior  Anterior  Cerebral  Vdrts  commence  on  the  under  surlkce  of  the 
anterior  lobes  of  the  brain,  and  terminate  in  the  cavernous  sinuses. 

The  In/erior  Lateral  Cerebral  Veiris  conjineuce  on  the  lateral  parts  of  the 
hemispheres  and  at  the  base  of  the  brain :  they  unite  to  form  from  three  to  five 
veins,  which  open  into  the  lateral  sinus  from  before  backwards. 

The  Inferior  Meilian  Cerebral  Veins,  whicli  are  very  large,  commence  at  the 
fore  part  of  the  under  surface  of  the  cerebrum,  and  from  the  convolutions  of  the 
posterior  lobe,  and  tcrmiuatc  in  tlie  straight  sinus  behind  the  venw  Galeni. 

The  Dap  Cerebral  or  Ventricular  Veins  (vena;  Galeni)  arc  two  in  number, 
one  from  the  right  ventricle,  the  other  from  the  left.  They  aro  each  formed 
by  two  veins,  the  vena  corporis  striati  and  the  choroid  vein.  They  pass  back- 
wards, parallel  with  one  another,  inclosed  within  the  velum  intcrpositum,  and 
pass  out  of  the  brain  at  the  gre-at  transverse  fissure,  between  the  under  surface 
of  the  corpus  callosum  and  the  tubercula  quadrigemina,  and  enter  the  straight 
siuui*. 

The  vrna  corporis  striati  commences  in  the  groove  between  the  corpus  striatum 
and  thalamus  opticus,  receives  numerous  veins  from  both  of  these  parts,  and 
unites  behind  the  anterior  pillar  of  the  fornix  with  the  choroid  vein,  to  form  one 
of  the  venffi  Galeni. 

The  choroid  vein  runs  along  the  whole  length  of  the  outer  lK)rdor  of  the 
choroid  plexus,  receiWng  veins  from  the  hippocampus  major,  the  fornix  and 
corpus  callosum,  and  unites,  at  the  anterior  extremity  of  tlic  choroid  plexus, 
^vitii  the  vein  of  the  corpus  striatum. 

The  Cerebellar  Veins  occupy  the  surface  of  the  cerebellum,  and  are  disposed  in 
three  sets,  superior,  inferior,  and  lateral.  The  superior  ]»ass  forwards  and  inwards, 
across  the  superior  vermiform  prucess,  and  terminut«  in  the  straight  sinus;  some 
open  into  the  venas  Galeni.  The  inferior  cerebellar  veins,  of  large  size,  run 
transversely  outwards,  and  terminate  by  two  or  three  trunks  in  the  lateml  sinuses. 
The  lateral  anterior  cerebellar  veins  terminate  in  the  superior  petrosal  sinuses. 


Straight  sinus. 
Lateral  sinuses. 


Snfti3E3  OP  THE  Dura  Mater. 

The  sinuses  of  the  dura  mater  are  venous  channels,  analogous  to  the  reins, 
their  outer  coat  being  formed  by  the  dura  mater;  their  inner,  by  a  continuation 
of  the  serous  membrane  of  the  veins.     They  are  twelve  in  number,  and  are 

^ divided  into  two  sets:— 1.  Those  situated  at  the  upper  and  back  part  of  the  skull. 
2.  ITie  sinuses  at  the  base  of  the  skull. 
1.  The  sinuses  of  the  upper  and  back  part  are  the 
H  Superior  longitudinal. 

B  Interior  longitudinal. 

V  Occipital  sinuses. 

Tho  Superior  Longitwiiiml  Sinus  occupies  the  attached  margin  of  the  falx 
cercbrL  Commencing  at  tbe  crista  Galli,  it  runs  from  boibro  backwards,  groov 
Ing  the  inner  surface  of  the  frontal,  tho  adjacent  margins  of  the  two  parietal 
and  the  superior  di\'ision  of  the  crucial  ridge  of  the  ot^cipital  bone,  and  terminates 
by  dividing  into  the  two  lateral  sinuses.  This  sinus  is  triangular  in  form, 
narrow  in  front,  and  gradually  incrciwiug  in  Bize  as  it  jiasses  backwards.  On 
examining  its  inner  surface,  it  presents  the  internal  openings  of  the  cerebral 
veins :  these  vessels  are,  for  the  most  part,  directed  from  behind  forwards,  and 
chiefly  open  at  the  back  part  of  the  sinus,  their  orifices  being  concealed  by  fibrous 
areola;   numerous  fibrous  bands,  chordse  Willisiif  are  also  seen,  which  extend 


transversely  across  its  inferior  angle;  and  lastly,  some  small,  white,  projecting 
bodies,  tbe  glandular  Pacchioni.     This  sinus  receives  the  superior  cerebral  veinsw 
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numerous  veins  &om  the  diplo^  and  dura  mater,  and,  at  the  posterior  exlFemltl 
of  the  sagittal  eulure,  the  parietal  veiiis  from  the  pericranium. 

The  point  where  the  superior  longitudinal  and  lateral  sinuses  are  continuous  is 
called  the  c<)nfluence  of  the  siiixisea  or  the  torcnlar  UtrophiJi.  It  jireseiits  a  con- 
fiiderable  dilatation,  of  very  irregular  form,  and  is  the  point  of  mettinj^  of  six 
ginuses,  the  superior  longitudinal,  the  two  lateral,  the  two  occipital,  and  the 
straight. 

The  Inferior  Longitudinal  Siwis,  more  correctly  described  as  the  infenor 
longitudinal  vein,  ia  contained  in  iho  posterior  part  of  the  free  margin  of  the  fabc 
cerebri.  It  is  of  a  circular  ibrra,  increasos  in  size  as  it  pa.sse3  l>ai!kwards,  and 
terminates  in  the  atraigUt  sinus.  It  receives  several  veins  from  the  lialx.  cerebri, 
and  occasionally  a  few  from  the  flat  surface  of  the  hemispheres. 

The  SlrtiigM  Sintts  is  situated  at  the  line  of  junction  of  the  falx  cerebri  irith 
the  tentorium.  It  is  triangular  in  form,  increases  in  size  as  it  proceeds  back* 
wards,  and  runs  obliquely  downwards  and  backwards  from  the  termination  of  the 
inferior  longitudinal  sinus  to  the  torcular  Herujthili.  Besides  the  inferior  lon- 
gitudinal sinus,  it  receives  the  vena)  Galeui,  the  inferior  median  cerebral  vein^ 
and  the  8ui>erior  cerebellar.    A  few  transver.se  bauds  cross  its  interior. 

Fig.  236.— Vertical  SectioD  of  Ike  Skull,  sliovrLiig  tbe  Bit]ti$«e  of  tb«  Dura  Uater. 
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The  Lateral  Sinvses  arc  of  large  size,  and  situated  in  the  attached  margin  of 
the  tentorium  cerebelli.  Tbey  commence  at  the  torcular  Ilerophili,  and,  passing 
horizontally  outwards  to  the  l;>ase  of  the  petrous  portion  of  the  temporal  bone, 
curve  downwartis  and  inwards  on  each  side  to  reach  the  jugular  foramen,  where 
they  terminate  in  tbe  internal  jugular  vein.  Each  sinus  rest*,  in  its  course,  ujHin 
the  inner  surface  of  the  occipital  bone,  the  posterior  inferior  angle  ofthe  parietal,  the 
mastoid  portion  of  the  temporal,  and  on  the  occipital  again  just  before  its  tenni- 
nation.  These  sinuses  are  of  unequal  size,  the  right  being  the  larger,  and  ihev 
increase  in  size  as  they  proceed  from  behind  forwards.  Tho  horizontal  portion  la 
of  a  triangular  form,  the  curved  portion  serai-cylindrical ;  their  inner  surface  is 
smooth,  and  not' crossed  by  the  fibrous  bands  found  in  the  other  sinuses.  These 
sinuses  receive  blood  from  the  superior  longitudinal,  the  straight,  and  the  occipital 
sinuses;  and  in  front  they  communicate  with  the  superior  and  inferior  pctroaaL 
They  communicate  with  the  veins  of  the  pericranium  by  means  of  the  mastoid 
and  posterior  e<jnd3'loid  veins,  and  they  receive  the  inferior  cerebral  and  inferic 
cerebellar  veins,  and  some  from  the  diploc. 

The  Occipital  are  the  smallest  of  the  cranial  sinuses.    They  are  usually  two  Jfi 
number,  and  situated  in  tbe  attached  margin  of  the  fabc  corebelli.   They  eommeuc« 
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bj  several  small  veins  around  ibe  posterior  margiu  of  the  foramen  magnum,  whicb 
_  sommunicate  Avitli  tlie  posterior  spinal  veins,  and  ternxinaie  by  aepaiatc  ui>emiigrf 
(sometimes  hy  a  single  a|ierlure)  in  the  torcular  Ilerophili, 
2.  The  sinuses  at  the  base  of  the  skull  ore  the 

Cavernous.  Inferior  petrosal. 

Circular.  Superior  petrosal. 

Transverse. 

The  Cavfrnoui  Siniues  are  named  from  their  presenting  a  reticulated  structure. 
They  are  two  in  number,  of  large  size,  and  placed  one  on  each  side  of  tUe  sella 
Turcica,  extending  from  the  splienoidal  fissure  to  the  apex  of  the  petrous  portion 


Fig.  23D.— The  SlnuMx  at  tlio  Baaa  of  the  SkalL 
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of  the  temporal  bono:  they  receive  anteriorly  the  ophthalmic  vein  through  the 
sphenoidal  fiiisure,  communicate  behind  with  the  petrasul  sinuses,  and  with  each 
other  bv  the  circular  and  transverse  sinuses.  On  the  inner  wall  of  each  sinus  is 
found  the  internal  carotid  artery,  accompanied  by  filaments  of  the  carotid  plexus 
and  by  the  sixth  nerve ;  and  on  its  outer  wall,  the  third,  fourth,  and  ophthalmic 
nerves.  These  parts  are  separated  from  the  blood  flowing  along  the  sinus  by  the 
lining  membrane,  which  is  continuous  with  the  inner  co:tt  ol'  tlie  veins.  The 
cavity  of  the  sinus,  which  is  larger  behind  than  in  front,  is  intersected  by  filaments 
of  fibrous  tissue  and  small  vessels.  The  cavernous  sinuses  receive  the  inferior 
anterior  cerebral  veins;  they  communicate  with  the  lateral  sinuses  by  means 
of  the  superior  and  inferior  petrosal,  and  ^vith  the  facial  vein  through  the 
opiithahnic. 

The  *>phthalmic  is  a  large  vein,  which  connects  the  frontal  vein  at  the  inner 
angle  of  the  orbit  with  the  cavernous  sinus;  it  pursues  the  same  conrso  as  the 
ophthalmic  artery,  and  receives  branches  corresponding  to  those  derived  from  tbat 
vessel.  Forming  a  short  single  trunk,  it  passes  through  the  inner  extremity  of 
the  sphenoiilal  fissure,  and  terminates  in  the  cavernous  jsinus. 

The  Oimtlar  Sf'nvs  completely  surrounds  the  pituitary  bodv,  and  communicatea 
on  each  side  with  the  cavernous  sinuses.  Its  posterior  half  is  larger  than  the 
HO 
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Fig.  &J0.— The  Sopf^rRctAl  Vtixu  of  tli« 
Upper  Extrvuiitjr. 


anterior;  and  in  old  ngc  it  is  more  capacious  than  at  an  early  period  pf  life.     It 
lecelrea  veins  from  the  pituitary  body,  and  from  the  udjuceiit  hone  i^^  dura  mater. 

The  hi/^ior  Petrosal  Simts  is  eiiuated  in 
the  groove  formed  by  the  junction  of  the 
inferior  border  of  the  petrous  portion  of  the 
temporal  witli  the  basilar  process  of  the 
occipital.  It  commences  in  front  at  the 
termination  of  the  cavernous  si  nus,  and  opens 
beliind  into  tlie  jugular  foramen,  forming 
with  the  lateral  sinus  the  comraencement  of 
the  internal  jugular  vein.  These  sinuses 
are  semicyliudrical  in  form. 

The  Tiamverse  Sinus  is  placed  trans- 
versely acrosa  tho  fore  part  of  the  basilar 
process  of  the  occipital  lionc,  serving  to 
connect  the  two  iuterior  petrosal  and  o^ivern- 
ous  sinuiios.  A  second  is  occasionally  found 
opposite  tho  foramen  magnum. 

The  /Superior  Petrosal  AnH^  is  situated 
along  the  upper  border  of  the  petrous  |x»r* 
tion  of  the  temporal  bone,  in  the  front  part 
of  the  altiched  margin  of  the  tentorium.  It 
is  small  and  narrow,  and  counecta  together 
the  cavernous  and  lateral  onuses  at  each 
side.  It  receives  a  cerebral  vein  (inferior 
lateral  cerebral)  from  the  under  part  of  the 
middle  lobe,  and  a  cerebellar  vein  (anterior 
lateral  cerolHillur)  from  the  anterior  border 
of  tho  cerebellum. 
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Veins  or  the  Upfer  Exteemity 
AMD  Thorax. 

The  veius  of  the  upper  extremity  are 
divided  into  two  sets:  1.  The  superficial 
veins.     2.  The  deep  veius. 

The  SH])erJhial  Veins  are  placed  imme- 
diately beneath  the  integument  between  the 
two  layers  of  superficial  fascia ;  they  com- 
mence in  the  hand  chiefly  on  its  dorsal 
aspect,  wliero  they  form  a  more  or  less  com- 
plete arch. 

Tho  iJffp  Vfins  scexmipany  the  arteries, 
and  constitute  the  ven^e  comitcs  of  those 
vessels. 

Both  sets  of  vessels  are  provided  with 
vnlvesi  which  are  more  numerous  in  the  deep 
than  in  the  stiperlicial. 

1.  The  Sujjerfr.ial  Veins  cf  ihe  Vj^pcr 
ExtremHy  are  the 


Anterior  ulnar. 
Posterior  ulnar. 
Basilic 
fiadiaL 


Cephalic. 
Median. 
Mwlian  basdic. 
SIo<lian  cephalic. 


Tho  Anterior  Ulnar  Vvin  commences  on 
the  anterior  surface  of  the  wrist  and  ulnar 
side  of  the  haud,  and  asceuds   along  the 
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inner  atle  of  the  forearm  to  the  bend  of  the  elbow,  where  it  joins  with  the  posterior 
uhiar  vein  to  Ibrrn  the  basilic.  It  communicates  with  brauchcs  of  the  mcdixin 
vein  iu  front,  and  with  the  {wsterior  ulnar  behind. 

The  Posterior  Ulnar  Vrin  couimenocs  on  the  posterior  surface  of  the  ulnar 
side  of  the  hand,  and  from  the  vein  of  tlie  little  finger  (vena  salvatella),  situated 
over  the  fourth  nictacarp:il  space.  It  aiicends  on  the  posterior  surface  of  the  ulnar 
side  of  the  forearm,  und  just  bcluw  the  elbow  unites  with  the  anterior  ulnar  vein 
to  form  the  basilic. 

The  Basilic  is  a  vein  of  considerable  size,  formed  by  the  coalescence  of  the 
anterior  and  posterior  ulnar  veins;  ascending  along  the  inner  side  of  the  elbow,  it 
receives  the  median  basilic  vein,  and,  passing  upwards  along  the  inner  side  of  the 
arm,  pierces  the  deep  fascia,  and  asoeuds  iu  the  course  of  the  brachial  artery,  ter- 
miniitin::^  either  in  one  of  the  venie  comites  of  that  vessel,  or  in  the  axillary  vein. 

The  fi'uUal  Vein  commences  from  the  dorsal  surface  of  the  thumb,  iudux  finger, 
and  railial  side  of  the  hand,  by  branches  which  communicate  with  the  vena  salva- 
tella. They  form  by  ihcir  union  a  large  vessel,  which  ascends  along  the  rarlial 
side  of  the  forearm,  receiving  numerous  bninches  from  both  its  surfaces.  At  the 
bend  of  the  elbow  it  receives  the  median  cephalic^  when  it  becomes  the  cephalic 
vein. 

The  C'phalicVein  ascends  along  the  outer  border  of  the  Biceps  muscle,  to  the 
upper  third  of  the  arm ;  it  then  |>asscs  in  the  interval  between  the  Pectoralis  major 
and  Deltoid  muscles,  accompanied  by  the  descending  branch  of  the  thoracica  aero* 
tatalis  artery,  and  terminates  in  the  axillary  vein  ju.m  below  the  clavicle.  This 
vein  is  t)*!ca.sionaliy  canneot<:'d  with  the  external  jugular  or  subclavian,  by  a  branch 
which  pa-ises  from  it,  upwards  in  front  of  th«  clavicle. 

The  M'd'an  Vein  collects  the  blood  from  the  superficial  structures  in  the  palmar 
surface  of  the  hand  and  middle  line  of  the  forearm,  communicating  with  the 
anterior  ulnar  and  ratliid  veins.  At  the  bend  of  the  elbow,  it  receives  a  branch  of 
comrarinication  from  the  deep  veins,  accompanying  the  br.iohial  artery,  and  divides 
into  two  brauehes,  the  me<Uan  cephalic  and  median  basilic,  which  diverge  from 
each  other  as  they  ascend. 

The  .\f;tiian  (.^phaltr,  the  smaller  of  the  two,  passes  outwards  in  the  groove 
between  the  Su]iiuator  lougus  and  Bice])s  miuschts,  and  joins  with  the  cephalic 
vein.     The  branches  of  the  external  cutaneous  nerve  pass  behind  this  vessel. 

The  JftMan  Basilic  vein  pa.'ssos  obliquely  inwards,  in  the  groove  Ixitweeu  the 
Biceps  and  Pronator  radii  teres,  and  joins  with  the  bjwilic.  This  vein  ]>assc3 
ill  front  of  the  brachial  artery,  from  which  it  is  separatc<l  by  a  fibrous  expansion, 
given  oiT  from  the  tendon  of  the  Biceps  to  the  fascia  covering  the  Flexor  muscles 
of  the  forearm.  Filaments  of  the  Internal  cutaneous  nerve  pass  in  front  of  as  well 
as  behind  this  vessel 

2.  The  Deep  Veins  of  the  Ujfper  Extrtmity  follow  the  course  of  the  arteries, 
forming  their  venfo  comites.  They  ore  generally  two  in  number,  one  lyiug  on 
each  side  of  the  corresponding  artery,  and  they  are  connected  at  intervals  by 
short  transverse  branches. 

There  are  two  digital  veins,  accompanying  each  artery  along  the  sides  of  the 
^ers;  these,  uniting  at  their  base,  puss  along  the  interosseous  spaces  iu  the  palm, 
terminate  in  the  two  snixjrficial  palmar  veins.  Branches  from  these  vessels 
on  the  radial  side  of  the  hand  accompany  the  superficialis  volm.  and  on  the  ulnar 
side  terminate  in  the  deep  ulnar  veins.  The  deep  ulnar  veins,  as  they  pass  m 
front  of  the  wrist,  communicjite  with  the  interosseous  and  su]>crfitna.l  veins,  and 
unite  at  the  elbow  with  the  deep  radial  veins,  to  form  the  venae  comites  of  the 
brachial  artery. 

Tiie  iHterfisseous  Vans  accompany  the  anterior  and  posterior  interosseous 
arteries.  The  anterior  interosseous  veins  commence  in  front  of  the  wri.st,  where 
they  communicate  with  the  deep  radial  and  ulnar  veins;  at  the  upper  part  of  the 
forearm  they  receive  the  posterior  intcrussouus  veins,  and  terminate  iu  the  veUiB 
comites  of  the  ulnar  artery. 
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The  Dfep  Palmar  Vei'ns  nccompany  tlio  deep  jinlmar  arch.  1)eiiig  formed  by 
braucbes  ■which  accompany  tlie  ramirications  of  thia  vciisel.  They  cuiuuiuuicattf 
with  the  BUiKjrflcial  palmar  veins  at  the  inner  side  of  the  hand ;  and,  on  the  outer 
side,  terminate  in  the  venra  coraitcs  of  the  radial  artery.  At  the  wrist,  they  receive 
a  dorsal  and  a  palmar  branch  from  the  thumb,  and  unite  with  the  deep  radial 
veins.  Accompanying  the  radial  artery,  these  vessels  terminoto  in  the  venm 
oomites  of  the  brachial  artery. 

The  Brachial  Veiiis  arc  placed  one  on  each  side  of  the  brachial  artery,  receiving 
branches  corres^ponding  with  those  given  off  from  this  vessel ;  at  the  lower  imirgin 
of  the  axilla  they  unite  with  the  basilic  to  form  the  axillary  vein. 

The  deep  veins  have  numerous  anastomoses,  nut  only  with  each  other,  but  also 
with  the  superficial  veins. 

The  Axii.i.AUY  Vbin  is  of  large  size  and  formed  by  the  continuation  upwards 
of  the  basilic  vein.  It  commemuis  at  tlie  lower  part  of  the  axillary  space,  and 
JncreaHiug  in  size  aa  it  ascends,  by  receiving  branches  corresponding  with  those  of 
the  axillary  artery,  terminates  immediately  beneath  the  clavicle  at  the  outer  mar- 
giu  of  the  first  rib,  and  becomes  the  subclavian  vein.  This  veasel  is  covered  in 
m>nt  by  the  Pectoral  muscles  and  costo-coracoid  membrane,  and  lies  on  the  thoracic 
side  of  the  axillary  artery.  Opposite  the  .Subscapularis,  it  is  joined  by  a  large 
Vein,  formed  by  the  junction  of  the  veuio  ctjmites  of  the  brachial ;  and  near  its 
termination  it  receives  the  cephalic  vein.  This  vein  is  provided  with  a  pair  of 
valves  opposite  tlie  lower  border  of  the  Subscapularis  muscle;  valves  are  also 
found  at  the  termination  of  the  cephalic  and  subscapular  veins. 

The  Si"iici*avia:(  Vein,  the  conlinnation  of  the  axillary,  extt;nds  from  the  outer 
margin  of  the  first  rib  to  the  inner  end  of  the  Hterno-cluvicuhir  articulation,  where 
it  unites  with  the  internal  jugular,  to  form  the  vena  innominata.  It  is  in  relation, 
in  front,  with  the  clavicle  and  Siibclavius  muscle;  l>ehind,  with  the  subrla>Han 
ortery,  from  which  it  is  separated  internally  by  the  Scalenus  anticus  and  phrenic 
nerve.  Below,  it  rests  in  a  depression  on  the  first  rib  and  upon  the  pleura. 
Above,  it  ia  covered  by  the  cervical  fascia  and  integument. 

T.he  subclavian  vein  occasionally  rises  in  the  neck  to  a  level  with  the  third  part 
of  the  subclavian  artery,  and,  in  two  instances,  has  been  seen  passing  with  the 
latter  behind  the  Scalenus  anticus.  Tliia  vessel  is  prt)vided  with  valves  about  an 
ineh  from  its  termination  in  the  innominate,  just  external  to  the  entrance  of  the 
external  jugular  vein. 

Braiicheg.  It  receives  the  external  and  anterior  jugular  veins  and  a  small  branch 
from  the  cephalic,  outside  the  Scalenus;  and  on  the  inner  side  of  this  muscle,  the 
int*;ruul  jugular  veins. 

The  \vjiJL  Ln.nominat.k  (fig.  241)  are  two  large  trunks,  placed  one  on  each 
side  of  the  root  of  the  neck,  and  formed  by  the  union  of  the  internal  jugular  and 
subclavian  veins  of  the  eorrospondiug  side. 

I^he  Hitjht  Vma  Jmniyminata  is  a  short  vessel,  about  an  inch  and  a  half  in  length, 
which  commences  at  the  inner  end  of  the  clavicle,  and.  passing  almost  vcrticaiUy 
downwanls,  joins  with  the  left  vena  innominala  just  below  the  cartilage  of  the  first 
rib,  to  ibrm  the  superior  vena  cava.  It  lies  superficial  and  external  to  the  arteria 
iunominata ;  ou  \\ja  right  side  the  plcurn  is  interjxwed  between  it  and  the  ai>ex  of 
the  lung.  This  vein,  at  its  angle  of  junction  with  the  8ul>chiviati,  receives  the 
right  vertebral  vein,  and  right  lymphatic  duct ;  and,  lower  down,  the  right  internal 
mammary,  right  inferior  thyroid,  and  right  superior  intercostiil  veins. 

The  L^ft  \r;\ta  Innominata,  about  thi-ee  inclics  in  length,  and  larger  than  the 
'^gbt,  passes  oblit|uely  from  right  to  left  across  the  upper  and  fn!nt  pari  of  the 
chest,  to  unite  with  its  fellow  of  the  opposite  side,  forming  the  superior  vena  cava. 
It  is  in  relation,  in  front,  with  the  sternal  end  of  the  loft  clavicle,  the  left  sterno- 
clavicular articulation,  and  with  the  firat  piece  of  the  sternum,  from  which  it  is 
separated  by  the  Sterno-hyoid  and  Sternothyroid  niu.wlos.  the  thymus  gland  or 
its  remains,  and  some  loose  areolar  tissue.    Behind,  it  liets  aurueu  the  roots  of  the 
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three  Urge  arteries  arising  from  tbc  arch  of  the  aorta.  Ttia  vessel  is  joined  ')yf 
tlie  lotl  veriobral,  leit  iul'urior  thyroid,  left  internal  mammary,  and  tlio  Icfl  supe- 
rior iutercosUl  veins,  and 
occafsionally  some  tbyraic 
and  pericardiac  veins. 
Tliere  are  no  valves  in  iLe 
Verne  inaominatoa. 


Fig,  Ml.— The  Venw  CaTfP  ^n^  AzrgosTalaB, 
villi  ihelr  Fonnaiive  JlrAiiclteii. 
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Pccttliarittta.  Somoumoa 
the  tnnominatc  tcids  open  sc- 
piirately  into  tlie  rifrlit  auri- 
cIp;  in  such  ciirpr  Iho  right 
vein  takvs  the  orOinorj'  cuiiruo 
of  lliv  superior  vfoa  cuvu,  hut 
the  left  vein,  nfu^r  cumniiiiii- 
catiair  bv  a  small  hmnoh  with 
the  right  DDu.  pneBcs  in  frunt 
of  the  root  of  the  left  luu^, 
ao<l,  turoiag'  to  lhi>  bnck  uf 
the  hi'urt.  receives  iho  cardiac 
r<!ii]<<.  und  terniiDiites  in  the 
back  of  the  ri^bt  auricle. 
This  ncc^iootil  fuodition  of 
the  veins  ia  the  adult  is  a 
rogtitar  one  ID  the  ftctuH  nt  on 
eariv  period,  nnd  the  two  \V8- 
sela  urc  pcrsiMttMit  in  birds 
iuid  some  mammalia.  The 
sab^eqneat  chiiDf^eii  vrbtch 
take  jilrtce  In  thcsi*  veFs<'!.>  ure 
the  fiillowinp' :  The  (>oniinitDi- 
i*iiiiu(f  hrnnfh  beiwei'D  the  two 
Iruuk;!  enlarge!!  and  Wtrmt*  the 
future  left  iouoniiniiie  vein; 
the  remiiiniDff  part  ol"  the  left 
Iraok  IB  obUieratcd  as  ftir 
as  the  heart,  where  it  reniaiiid 
perviou!!,  and  forms  thii  roriK 
uary  »iiiu?i;  a  remiiuQt  of  the 
obhtemtod  vessel  is  cecD  id 
adult  life  as  a  fibrous  bund 
pasHinji  along  the  ba<*k  of  the 
left  auricle  and  in  front  of  the 
root  of  tbc  left  luDfT.  culled,  by 
Mr.  M:»r?h.ill,  th«'  veBiijjiuI  fold 
of  the  jmricardiura. 

The  internal  mammary 
veiTis,  Iwo  in  number  to 
i^enob  artery,  follow  the 
aiirae  of  that  vessel,  and 
recc  i  ve  b  ran  ch  es  corre- 
Bponding  with  those  de- 
rived from  it.  The  two 
reins  unite  into  a  single 
trunk,  wliich  terminates 
in  the  Innominate  vein. 

The  inferior  thyroid 
vtim,  two,  freqiicntly  three 
or  four  in  number,  arise 
in  the  venoua  plexus,  on 
the  thyroid  bodv,  commu- 
nicating with  l^ie  miiidle 
and  fiU|>erior  thyroid  veins. 
The  left  one  descends  in 
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front  of  the  trachea,  behind  the  Storno-thyroid  mnsclcs,  communicating  with  its 
fellow  by  transverdo  branches,  and  tcrminutes  in  tlie  I«ll  vuna  iunuminatn.  Tho 
right  one,  which  is  placed  a  little  to  the  riglit  of  the  ine<lian  line,  o\h'Iia  into  the 
right  vena  iuuomiaata.  just  at  its  junction  with  the  guperior  cava.  Tltese  veins 
receive  tracheal  and  inferior  laryngeal  branches,  awl  are  provided  with  valves  nt 
their  termination  in  the  innominate  veins. 

The  Snperior  Intercostal  Veins  return  the  blood  from  the  upper  intercostal 
spaces. 

'I'he  right  ettpen'or  iiUercostaf^  much  Hinaller  than  the  left,  closely  corresponds 
■with  the  superior  intercostal  artery,  receiving  the  blood  from  tho  first,  or  first  and 
second  intercostal  spaeen,  and  terminates  in  the  ri^ht  vena  inuomiuata.  Some- 
times it  jmsscs  down,  and  o]>ens  into  the  vena  azygos  major. 

Tbe  k/t  superior  intercostal  is  always  larger  than  the  right,  but  varies  in  size  in 
difl'erent  subjects,  being  small  when  tlie  left  upper  azygos  vein  is  large,  and  vice 
versd.  It  is  usually  formed  hy  branches  from  tiie  two  or  three  upper  intercostal 
spaces,  and,  passing  acroM  the  arch  of  the  aorta,  terminates  in  llu  left  vena  iouo- 
minala.     The  left  bronchial  vein  opens  into  it. 

The  SUPEBIOR  VzXA  Cava  receives  tho  blood  which  is  omveytid  to  the  heart 
firom  the  whole  of  the  upper  half  of  the  body.  It  is  a  short  trunk,  varying 
from  two  inches  and  a  half  to  three  inches  in  length.  forme<l  by  the  junction  of 
the  two  veuai  iunominatas.  It  commences  immcdiutelv  below  tlie  cartilage  of  the 
first  rib  on  the  right  side,  and,  descending  vertically  downwards,  enters  the  peri- 
cardium about  an  inch  and  &  half  aliove  the  heai-t,  and  terminates  in  tho  upper 
part  of  the  right  auricle.  In  its  course,  it  describes  a  slight  curve,  the  oonvexily  of 
which  is  turned  lo  the  right  side. 

Ittlatiam.  In  front,  with  the  thoracic  fascia,  which  separates  it  from  tho  thymtis 
gland,  and  from  the  sternum;  hehimi,  with  the  root  of  the  right  lung.  On  its 
riijht  siflCf  \f\X\\  the  phrenic  nerve  and  the  pleura  of  tho  right  side;  on  its  left 
side,  "with  the  ascending  part  of  the  aorta.  Tlie  portion  contained  within  the 
pericardium  is  covered  by  the  serous  layer  of  thitt  membrane,  in  its  anterior 
three-fourths.  It  receives  the  vena  nzygos  major,  just  before  it  enters  the  peri- 
cardium, and  several  small  veins  from  the  (icrieardium  and  parts  in  the  medias- 
tinum.    The  superior  vena  cava  has  no  valves. 

The  AZYGOS  Veins  connect  togetlier  the  superior  and  inferior  vciuc  cavae, 
supplying  the  place  of  these  vessels  in  that  part  of  the  trunk  in  which  they  are 
delicient,  on  account  of  their  connection  with  the  heart. 

The  larger,  the  rif/ht  cizygfis  vein,  uommences  opposite  the  first  or  second  lumbar 
vertebra,  by  receiving  a  brancli  from  the  right  lumbar  veins;  sometimes  by  a 
branch  from  the  renal  vein,  or  from  the  inferior  vena  cava.  It  enters  the  thorax 
through  the  aortic  opening  in  the  Diaphragm,  and  passes  along  the  right  side  of 
the  vertebral  columnto  the  tliird  dorsal  vertebra,  where  it  arches  forward,  over 
tho  root  of  iho  right  lung,  and  terminates  in  tho  superior  vena  cava,  just  before 
that  vessel  enters  the  pericardium.  Whilst  passing  through  the  aortic  opening 
of  the  Diaphragm,  it  lies  with  the  thoracic  duct  on  the  right  side  of  the  aoria; 
and  in  tho  thorax,  it  lies  upon  the  intercostal  arteries,  on  tho  right  side  of  the 
aorta  iiud  thoracic  duct,  covered  by  the  pleura. 

Bruncfiea.  It  receives  nine  or  ten  lower  intercostal  veins  of  the  right  side,  the 
vena  azygos  minor,  several  cesopliageal,  mediastinal,  and  vertebral  veins;  near  its 
termination,  the  right  bronchial  vein;  and  it  is  occasionally  connected  with  the 
right  superior  intercostal  vein.  A  few  imperfect  valves  are  found  in  this  vein; 
but  its  branches  are  provided  with  complete  valves. 

'i'he  intercostal  veins  on  tho  loll  side,  below  tho  two  or  three  tipper  interoOBtal 
spaces,  usually  form  two  trunks,  named  the  left  lower,  and  the  lett  upper,  azjgoi 
veins.  • 

The  irft  hwcr  or  amaUvr  azygoa  vein  commences  in  the  luml>ar  region,  by  a 
bninch  from  one  of  the  lumbar  veins,  or  from  the  left  rcnid.  It  passi-s  into  the 
thorax,  through  the  left  cms  of  the  Diaphragm,  and,  ascending  oa  the  left  side  cl 
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tlio  spine,  as  high  as  the  sixth  or  seventh  vertebra,  passes  across  tho  oolumn. 
behind  the  aortu  and  thoracic  duct,  to  terjniant«  in  the  right  azygos  vein.  It 
receives  tlie  tour  or  five  lower  intercostal  veins  of  the  left  side,  and  some  ocsopha* 
geal  aud  mediastinal  veins. 

The  &//  upjKr  aztjgos  van  varies  according  to  the  size  of  the  left  superior 
intercostal.  It  receives  veins  from  the  intercostal  spaces  between  the  left  8ui>orior 
intercostal  vein,  and  highest  branch  of  the  lell,  lower  azygos.  They  are  usually 
two  or  three  in  numljcr,  and  join  to  form  a  trunk  which  ends  in  the  right  azygos  , 
vein,  or  in  the  left  lower  azygos.  When  tliis  vein  is  small,  or  altogether  wauling, 
the  left  superior  intercostal  vein  will  extend  as  low  as  the  fifth  or  sixth  intercostal 
space. 

The  hronckial  veins  return  tho  blood  from  the  substance  of  the  lunjrs;  that  of 
the  right  side  ojiens  ilito  the  vena  azygos  major,  near  its  termination ;  that  of  the 
left  side,  in  the  left  superior  iuterco.stal  vein. 


I 


The  Spixal  Teiss. 

The  numerous  venous  plexiLses  placetl  upon  and  within  the  spine  may  be 
arranged  into  four  sets : — 

1.  Those  plai^d  on  the  exterior  of  the  spinal  column  (dnrsi-spinal  vcini), 

2,  Those  situated  in  the  interior  of  the  spinal  canal,  l>etweeu  the  vertebno  and 
the  theca  vertebralis  {menin'jo-rac/wlian  vnitts). 

8.  The  veins  of  the  bodies  of  the  vertebra!  (vc.niv  hosts  vertebrarum), 
4.  The  veins  of  the  spiual  cord  {mcdulU-sjnnal  whis). 

1.  The  Dorsi-spinal  Veins  commence  by  small  branches,  wliich  receive  their 
blood  from  the  integument  of  the  back  of  the  spine,  and  from  the  muscles  in  the 
vertebral  grooves.  They  form  a  complicated  network,  which  surrounds  the 
Hpinoiis  processi^s,  lumiuie,  and  the  transverse  and  articular  processes  of  all  the 
vertebraa.  At  the  b;xses  of  the  transverse  processes,  they  conununicate,  by  meanai 
of  ascending  and  descending  branches,  with  the  veins  surrounding  the  contiguous 
vertebriB,  and  they  join  with  the  veins  in  the  spinal  canal  by  branches  which  per- 
forate the  ligamenta  suhflava;  in  the  intervals  between  the  arches  of  tho  verlcbrje, 
they  terminate  in  the  vertebral  veins  in  the  nci'rk,  m  the  intercostal  veins  in  the 
thorax,  in  the  lumbar  and  s;v;ral  veins  in  the  loins  and  pelvis. 

2.  The  veins  contained  in  the  spinal  canal  are  situated  between  the  tbeea 
vertebralis  and  the  vertebras.  They  consist  of  two  longitudinal  plexuses,  one 
of  which  runs  along  the  posterior  eurfacu  of  the  bodies  of  the  vertebra;, 
throughout  the  entire  length  of  the  spinal  canal  (ank^ior  hnfjitwUnal  sjnnal  veins), 
receiving  the  veins  belonging  to  the  bodies  of  the  vcrtebrro  (venai  basis  verte 
brarum).  The  other  plexus  (postt^rior  lonyitudinal  spijutl  i^e/?**)  is  ])lace<l  on  the 
inner  or  anterior  surface  of  the  laminxe  of  the  vertebrro.  and  extends  also  along 
the  entire  length  of  the  spinal  canal. 

The  Anterior  Lontfttudinal  Spinal  Veins  consist  of  two  lar^e,  tortuous  venous 
canals,  which  extend  along  the  whole  length  of  the  vertebral  column,  from  the 
foramen  magnum  to  the  base  of  the  oocevx,  being  placed  one  on  each  side  of  the 
posterior  surface  of  the  bodies  of  the  vurlebrje,  external  to  the  ])oiitcrior  common 
ligament.  These  veins  communicate  together  opposite  each  vertebra,  by  transverse 
trunks,  which  pass  beneath  the  ligament,  and  receive  the  large  venus  basis  verte- 
brarum,  from  ine  interior  of  the  body  of  each  \ertebra.  The  anterior  longitudinal 
spiual  veins  are  least  develope^l  in  the  cervical  and  sacral  rcgion.s.  They  are  not 
of  uniform  size  throughout,  being  alternately  enlarged  and  constricted.  At  the 
intervertebral  foramina,  they  communicate  with  the  dorsi-spinal  veins,  and  with 
the  vertebral  veins  in  the  neck,  with  the  intercostal  veins  in  the  dorsal  region, 
and  with  the  luml)ar  and  sjicral  veins  in  the  corresponding  regions. 

The  Posterior  Lonfjittniitint  Spinal  Vvins,  smaller  than  the  anterior,  are  situated ' 
one  on  either  side,  between  tlie  inner  surface  of  the  lamina>  and  the  theea  verte- 
bralis.  They  communicate,  like  the  anterior,  opposite  each  vertebra,  by  transverse 
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trunka;  and  witb  the  anterior  longitudinal  veins,  by  lateral  transvorsc  branches 
which  pass  from  behind  forwards.  These  veins,  at  the  intervertebral  foraoaina, 
join  with  the  dorsi*spinal  veins. 

Fig.  242. — Tr&ii8tr«ree  Section  of  a  Doraal  YtfrtobrA,  iliowlDg  the  Spiunl  Veliu. 
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3.  The  Veiiis  of  the  Bodies  of  the  Vertehne  (venae  basis  vcrtcbramm)  emerge 
from  the  foramina  on  their  posterior  surface,  and  join  the  transverse  trunk 
connecting  the  anterior  lon^dtudinal  spinal  veins.  Tliev  are  contained  in  lai^, 
tortuous  channels,  in  the  substance  of  the  bones,  similar  in  every  respect  to  those 
found  in  the  diploo  of  the  cranial  bones.  These  c.-uials  lie  parallel  to  the  upper  and 
lower  surface  of  the  Ixmes,  arise  from  the  entire  circnmiertmce  of  the  vertebra, 
conununicato  with  veins  which  enter  through  the  foramina,  on  the  anterior  surtkce 
of  the  bofiies,  and  converge  to  tlie  prineipiil  canal,  which  is  sometimes  double 
towards  its  posterior  part.    T!iey  become  greatly  devclopc*tl  in  advanced  age. 

Fig.  213.— Verticil  S«eUou  of  tn-o  Dorsal  Vt- r1.«bnF,  uliowiag  the  Spinal  VeLns. 
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4.  The  Veins  of  the  /?pinal  Cord  (medulli-apiual)  consist  of  a  minute  tortuous 
venous  plexus,  which  covers  the  entire  surface  of  the  cord,  being  situated  between 
the  pia  mater  and  arachnoid.  Tliese  vessels  emerge  chieily  from  the  posterior 
median  furrow,  and  arc  largest  in  the  lumbar  region.  Near  the  base  of  tlie  skull 
they  uuite,  and  form  two  or  three  small  trunks:,  which  communicate  with  the  ver- 
tebral yeins,  and  theu  turniinate  in  the  itiferior  cerebellar  veins,  or  in  the  petrosal 
sinuses.  Kach  of  the  spinal  nerves  is  accompanied  by  a  branch  as  far  as  the  in- 
tervertebral foramina,  where  tliey  join  the  other  veins  from  the  spinal  canal. 
There  arc  no  valves  in  the  spinal  veins. 


OF  THE  LOWER  EXTREMITY. 


413 


VEINS  OF  THE  LOWER  EXTREMITY. 


Via.  244.— The  luteratil  or 

Lonx  BapheDOUS  Vutn 

and  ii8  finmckeii. 
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The  veins  of  the  lower  extremity  nre  subdivided,  like  those  of  the  upper,  into 

two  sets,  superficial  and  deep ;  the  superficial  veins  being  placed  beneath  the  integu- 
ment, between  the  two  layers  of  superficial  fa-scia, 

the  deep  veins  accompanying  the  arteries,  and  form- 
ing the  venro  comites  of  thone  vessels.     Both  sets  of 

veins  are  provided  with  valves,  which  are  more  nu- 
merous in  the  deep  than  in  the  superficial  set    These 

valves  are  also  more  numerous  in  the  lower  than  in 

the  upper  limbs. 

The   S'lperfcial    Vei'tis    of  the    lower    extremity 
'  are  the  internal  or  long  saphenous,  and  the  external 

or  short  saphenous. 

The     internal    saphrnofts    vnn     (fig.    244)    oom- 

xncnees   from   a    minute  j>lexus,  which    covers  the 

dorsum  and  inner  side  of  the  foot;   it  ascetuis  in 

front  of  the  inner  ankle,  and  along  the  inner  side 
rOf  the  leg,  behind  the  inner  margin  of  the  tibia, 
^accompanied     by    the     internal    saphenous    nerve. 

At  the  knee,  it  passes  backwanls  behind  the  inner 

condyle  of  the  tbmur,  ascends  along  the  inside  of 

the  thigh,  and,  passing  through  the  saphenous 
L  opening  in  the  fascia  lata,  terminates  in  the  femoral 
^vein,  an  inch  and  a  half  below  Poupart's  ligament. 

This  vein  receives  in  its  cour.se  cutaneous  branches 

from  the  leg  and  thigh,  and.  at  the  saphenous  open- 
ing, the  superficial  epigastric,  superficial  circumflex 

iliac,  and   external    pud^o  veins.     The  veins  from 

the  inner  and  back   part  of  the   thigh  frequently 

unite  U)  form  a  large  vessel,  which  enters  the  main 

trunk  near  the  saphenous  opening,  and  sometimes 

those  on  the  outer  side  of  the  thigh  join  to  form  a 

large  branch;  so  that  occasionally  three  large  veins 

are  seen  converging  from  different  parts  of  the  thigh 

towards    the    saphenous     opening.       TTio    internal 

saphenous  vein  communicates  in  the  foot  with  the 
I  internal  plantar  vein  ;  in  the  leg,  with  the  posterior 

tibial  veins,  by  branches  which  pertbratc  the  tibial 

origin  of  the  Solens  muscle^  and  also  with  the  ante- 
rior tibial  veins;    at    the    knee,  with  the  articular 

veins;  in  the  thigh,  with  the  femoral  vein  by  one  or 

more  branches.     'J^he  valves  in  this  vein  vary  from 

two  to  six  in  number;  they  are  more  numerous  in 

the  thigh  than  in  the  leg. 

The   eu:temal  or  thorl   saphenous   vein   is   formed 

by  branches   which   collect    the    blood    from  tho 

dorsum  and  outer  side  of  the  fuot ;  it  ascends  behind 

the  outer  ankle,  and  along  the  outer  bonier  of  the 

tendo  Achillis,  across  which  it  piusses  at  an  acute 

angle   to    reach    the  middle    line   of  the   i:Kisterior 

aspect  of  the   leg.     Ascending  directly  upwards, 

it  perforates   the  deep  fascia  in  the  lower  part  of 

the  popliteal  apace,  and  terminates  in  the  popliteal 

vein,  Iwtween  the  heads  of  the  Gastrocnemius  muscle. 

It  is  accompanied  by  the  external  saphenous  nerve. 
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It  receives  numerous  large  branches  from  the  back  part  of  the  log,  and  communieaUsr 

with  the  deep  veins  ou  tijo  dorsum  of  the  foot,  and 
behind  the  outer  malleolus.     This  vein  has  only 
two  valves,  one  of  which  is  always  fuimd  near  its* 
termination  in  the  popliteal  vein. 

The  Uecp  Veins  of  the  lower  extremity  accom- 
pany the  arteries  and  their  branches,  and  are  called 
the  reme  comitci  of  tltosc  vessels. 

Tlie  external  and  internal  plantar  veins  unite  to 
form  the  p'istenor  tibia!.  They  accompany  the 
posterior  tibial  artery,  and  are  joined  by  the  pero- 
neal veins. 

The  aitffrior  tibial  mm  arc  formed  by  a  continua- 
tion upwards  of  the  vena;  dorsules  pedis.  They 
perforate  the  interosseous  membrane  at  the  upi»er 
part  of  the  leg,  and  form,  by  their  junction  with  the 
posterior  tibial,  the  pojAiieal  vein. 

The  valves  in  the  deep  veins  are  very  nume- 
rous. 

The  Popliteal  Yeix  is  formed  by  the  junction 
of  the  venio  coniitc-s  of  the  anterior  and  posterior 
tibial  vessels;  it  ascends  through  the  popliteal 
space  to  the  tendinous  aperture  in  the  Adauetor 
rnagnus,  where  it  becomes  the  femoral  vein.  In  the 
lower  part  of  its  course,  it  is  placed  internal  to  the 
artery;  between  the  heads  of  the  Gastrocnemins, 
it  is  sufxirficial  to  that  vessel ;  but  above  the  knee- 
joint,  it  is  close  to  its  outer  side.  It  receives  the 
sural  veins  from  the  Ga-strocnemius  muscle,  the 
articular  veins,  and  the  citernal  saphenous.  The 
valves  in  this  rein  are  usually  four  m  number. 

The  Femoral  Vei>*  aco<imnaniesi  the  femoral 
artery  through  the  upper  two-thirds  of  the  thigh. 
In  the  lower  part  of  its  coursr,  it  lies  external  to 
the  artery;  higher  up,  it  is  behind  it;  and  beneath 
Poupart's  ligament,  it  lies  to  its  inner  side,  and  on 
the  sam«;  pl.-me  as  that  vessel.  It  receives  numerous 
muscuhir  branches ;  the  profunda  femoris  joins  it 
about  an  inch  and  a  liulf  below  I'oupart's  ligament, 
and  near  its  termination  the  interual  saphenous  vein.  The  valves  in  this  vein  are 
four  or  five  in  numlicr. 

The  ExTEiiXAL  Iliac  A'"Kiy  commences  at  the  termination  of  the  femoral,  be- 
neath the  crural  arch,  and,  passing  upwartLs  along  the  brim  of  the  pelvis,  terminatea 
opposite  the  sacro-iliac  8ymi)hysi3,  by  uniting  with  the  internal  iliac  to  form  the 
common  ilia«  vein.  On  the  right  side,  it  lies  at  first  along  the  iimer  side  of  the 
external  iliac  artery,  hut,  as  it  passes  upwanls,  gradually  inclines  behind  it.  On 
the  left  side,  it  lies  altogether  on  the  inner  side  of  the  artery.  It  receives,  imme- 
diately above  Poupart's  ligament,  the  epigastric  and  circumflex  iliac  veins.  It 
has  no  valves. 

Tlie  IXTEiiXAL  Iliac  Vein  is  formed  by  the  vent©  comitcs  of  the  branches  of 
the  internal  iliac  artery,  the  umbilical  arteries  exccptetl.  It  rweives  the  blood 
from  the  exterior  of  the  pelvis  by  the  gluteal,  sciatic,  internal  pudic,  and  obturator 
veins;  and  from  the  organs  in  the  cavity  of  the  pelvis  by  the  hemorrhoidal  and 
vesico-prostalic  plexuses  in  the  male,  and  the  uterine  and  vaginal  plexuses  in  the 
female.  The  vessels  forming  these  plexuses  are  remarkable  for  their  large  sixe^ 
their  frequent  anastom<wes,  and  the  number  of  valves  which  ihey  contain.  The 
internal  iliac  vein  lies  at  first  on  the  inner  side  and  then  behind  the  internal  iliac 
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arterr,  and  tcrrainateH  opposite  the  sacro-iliac  articulation,  by  uniting  with  tlie 
external  iliac,  lo  form  the  common  iliac  vein.     Tbis  vesoel  has  no  valves. 

The  hemorrhoi'lui  piexus  surrounds  the  lower  end  of  tlie  rectum,  being  formed 
by  the  superior  hemorrhoidal  vein^,  branches  of  the  inferior  mesenteric,  and  tho 
middle  and  inferior  hemorrhoidal,  ■which  tt^rminate  in  tho  internal  iliac.  The 
portal  and  general  venous  systems  have  a  free  communication  by  means  of  tli© 
branches  composing  this  plexus. 

The  ivjiiroprosta.tic  plexus  surrounds  the  neck  and  base  of  the  bladder  and 
prostate  gland.  It  comtnuuicates  with  the  liemorrboidal  plexus  behind,  and 
ruwives  the  dorsal  vein  of  the  penis,  wliieh  enters  the  pelvis  l^cneath  the  sub- 
pubic ligament.  Thi.s  plexus  is  supported  upon  the  sides  of  the  bladder  by  a 
reflection  of  the  pelvic  fascia.  The  veins  composing  it  are  very  liable  to  become 
varicose,  and  often  contain  liard  earthy  concretions,  called  phltLoUtcs. 

The  ihrsal  vein  of  the  pmis  is  a  vessel  of  large  size,  which  rclums  the  blood 
from  the  body  of  this  orgim.  At  first  it  consists  of  two  branches,  which  are  con- 
taiued  in  tiie  grfjove  on  the  dorsum  of  the  penis,  and  receives  veins  from  the 
glans,  the  corpus  spongiosum,  and  numerous  superficial  veins ;  these  unite  near 
the  root  of  the  penis  into  a  single  trunk,  which  pierces  the  triangular  ligament 
beneath  the  pubic  arch,  and  divides  into  two  branches,  which  enter  the  prostatic 
plexus. 

The  vnghwl  pi&cm  surrounds  the  mucous  membrane  of  the  vagina,  being  espe- 
cially developed  at  the  orifice  of  this  canal ;  it  communicates  with  the  vesical 
plexus  in  front,  and  with  the  hemorrhoidal  plexus  behind. 

The  uterine  plexus  is  situate<l  along  the  sides  ivnd  superior  angles  of  the  uterus, 
receiving  large  venous  canals  (the  uterine  sinuses)  from  its  substance.  The  veins 
coiufju-^ins  this  plexus  anastomose  frequently  with  each  other  and  with  the  ovarian 
veins.     They  are  not  tortuous  like  the  arteries. 

Kach  Common'  Iliac*  Vkin  is  formed  by  the  union  of  the  external  and  internal 
iliac  veins  in  front  of  tho  sacro- vertebral  articulation;  passing  obliquely  upwards 
towards  the  right  side,  they  terminate  upon  tho  inter  vertebral  substance  between 
the  fourth  and  fifth  lumbar  vertebra^,  where  they  unite  at  an  acute  angle  to  form 
the  inferior  vena  cava.  Tho  rixjht  cnmmftn  iliat:  is  shorter  than  the  left,  nearly 
vertical  in  its  direction,  and  ascends  behind  and  then  to  the  outer  siile  of  its 
corresponding  artery.  The  ie/t  common  iltuc,  longer  and  more  oblique  in  its  course, 
ia  at  first  situated  at  the  inner  side  of  the  corresponding  ai'tcry.  and  then  behind 
the  right  common  iliau.  Each  common  iliac  receives  the  ilioduml^Jir,  and  some- 
times the  latend  sacral  veins.  The  let),  one  receives,  in  addition,  the  middle  sacral 
vein.     No  valves  are  found  in  these  veins. 

The  miililk  sacral  vein  accompanies  its  corre-sponding  artery  along  the  front  of 
the  sacrum,  and  terminates  iu  the  left  common  iliac  vein;  occasionally  in  the 
oommcnccment  of  the  inferior  vena  cava. 

PtKtdiariti-fM.  The  left  common  iliac  vein,  iaateafl  of  joininjr  with  the  ri^Iit.  one  in  its  und 
position.  occai-inDiilly  a:^ccii(lii  uii  tlie  lefl  e:itle  uf  tliu  aurl:*  n:^  high  ua  the  kiilnoy,  where,  after 
rt'ccinog  tho  k*ft  renal  vein,  it  crosses  over  the  aorta,  and  then  joins  with  iho  ripht  vein  to  form 
the  vena  cuvu.  (n  Ihetfc  cii.«e!i,  ibc  two  oommon  itiacs  are  connected  by  a  ttctaU  cuiauiuuicaUng 
branch  at  tbi>  spot  where  they  aro  usually  united. 

The  Interior  Veva  Cava  returns  to  the  heart  the  blood  from  all  the  parts  below 
the  Diaphragm.  Ii  is  formed  by  the  jtinetion  of  the  two  common  iliac  veins  on 
the  right  8i<lc  of  the  intervertebral  substance,  between  the  fourth  ami  fifth  lumbnr 
vertebrae  It  pusses  upwards  along  tho  front  of  the  spine,  on  the  right  side  of  the 
aorta,  and.  having  reached  the  under  surface  of  the  liver,  is  contained  in  a  groove 
iu  its  posterior  border.  It  then  perforates  the  tendinous  centre  of  the  Diaphragm, 
eutera  tlio  pericardium,  where  it  is  covered  by  it.s  serous  layer,  and  terminates  in 
the  lower  and  back  part  of  the  right  auricle.  At  its  termination  in  the  auricle, 
it  is  provided  with  a  valve,  the  Eustachian,  whirh  is  of  large  size  during  f(etal  life. 

Ji*:latiort8.     In  front,  from  below  upwards,  with  the  mesentery,  transverse  por- 


VEINS, 

tioa  of  the  duodenum,  the  pancreas,  jioHjiI  vein,  and  the  posterior  border  of  Ihr 
liver,  which  partly  and  occa.si(jniilly  completely  surrounds  it ;  behhvl,  it  rests  upon 
the  vertebra]  coluinu,  the  rigJit  cms  of  the  Diapliragm,  the  right  renal  and  lunibar 
arteries ;  on  the  /<//  »i<le,  it  is  in  relation  with  the  aorta.  It  receives  in  its  course 
the  following  branches : — 


Lumbar. 
Eight  spermatic. 
Beual. 


Supra-renal. 

Phrenic. 
Hepatic. 


PeeuU'ar^iei  of  Potition.  This  ve»w\  is  somMimes  placed  on  the  left  side  of  the  aoru,  m 
Wh  as  the  \ch  renal  vein,  after  receiring^  which  it  crosses  over  to  iu  usnal  position  on  the  ri^ht 
Riac ;  or  it  itinv  W  placed  allo^'ther  on  the  left  side  of  the  norla,  as  fur  upwardit  il*  its  termioatioD 
la  the  bvitrt :  m  »uch  cusee,  the  aJ>dotninai  and  thoracic  viscera,  together  with  the  gtetX  tosdcIo, 
are  oil  transposed. 

Pfcvltnritie$  of  Termhiaii'on.  Ocrastonally  the  inferior  vrnn  csto  joins  the  right  azygoa  rein, 
which  is  then  of  large  av/v.  In  «iirh  case.-*,  1  he  Kiiperiur  cuva  nxeivea  imi  whole  of  the  Ii1«mm1  frorn 
the  body  holbre  transinittinf,'  il  to  the  right  niiricle,  the  blood  from  tho  hepatic  veins  ex[!epted, 
these  vessels  lenninaling  tUrectly  in  the  right  atiricle. 

The  lamhar  veins,  tliree  or  four  in  number  on  eacb  side,  collect  tlie  blood  by 
dorsal  branches  from  the  muscles  and  integument  of  the  loins,  and  by  abtloniinal 
branches  from  the  walls  of  the  abdomcD,  where  ihey  communicate  with  the 
epigastric  veins.  At  the  sinue.  they  receive  branches  from  the  spinal  plexuses,  and 
they  pass  fonvards  round  the  sides  of  the  bodies  of  tho  vcrtebrro  Ijcneath  the  Psoas 
magnus,  and  terminate  at  the  back  part  of  the  inferior  cava.  The  left  lumbar  veins 
are  longer  than  the  right,  and  pass  behind  the  aorta.  The  lumbar  veins  commu- 
nicate with  each  other  by  branches  which  pass  iu  front  of  the  transverse  pnxreswis. 
Occxsionally  two  or  more  of  these  veins  unite  to  form  a  single  trunk,  the  ast^ending 
lumbar,  which  serves  to  connect  the  common  iliac,  ilio-lumbor,  lumbar,  and  azygoa 
veins  of  the  corres()ondiug  sidg  of  the  body. 

Tho  si>cTmatic  vtim  emerge  from  the  back  of  tho  testis,  and  receive  branches 
from  the  epididymis ;  they  form  a  branchc<l  and  convolute*!  plexus,  called  the 
spermatic  plexus  or  pifxns  ]Kimpinifomiis,  IkjIow  the  abdominal  ring.  The  vessels 
comjioijing  this  plexus  are  very  numerous,  and  ascend  along  the  cord  in  front  of 
the  vns  deferens ;  having  cnteri'd  tlie  alxlomen^  they  coalesce  to  form  two  branchee^ 
which  ascend  on  the  Psoas  muscle,  behind  the  peritoneum,  lying  one  on  each  side 
of  tho  spermatic  artery,  and  unite  to  form  a  single  vessel,  which  opens  on  the  right 
side  iu  the  inferiur  vena  cava,  piercing  this  ves-^el  obliquely;  on  tno  left  side  in  the 
left  renal  vein,  terminating  at  right  angle^i  with  this  vein.  The  spermatic  veins 
arc  provi<ied  with  valves.  The  left  spermatic  vein  passes  behind  tlie  sigmoid 
flexure  of  the  coloil;  this  circumstance,  ils  well  as  the  indirect  communication  of 
tho  vessel  with  the  inferior  vena  cava,  may  serve  to  explain  the  more  frequent 
occurrence  of  varicocele  on  the  left  side. 

The  ovarian  veiita  are  analogous  to  the  spermatic  in  the  male ;  they  form  a 
plexus  near  the  ovar^%  and  in  the  broad  ligament  and  Fallopinn  ttibe,  eommuni- 
cating  with  the  utenne  i>h'xns.  Tliey  t«rniinj»te  as  in  the  male.  Valves  are 
occasionally  found  in  these  veins.  These  vessels,  like  the  uterine  vcii^  become 
mucli  enlarged  during  pregnancy. 

The  ratal  wins  arc  oi  large  siise,  and  placed  in  front  of  the  divisions  of  the 
renal  arteries.  The  left  is  longer  than  the  right,  and  passes  in  front  of  the  aorta, 
just  below  the  origin  of  the  superior  mesenteric  artery.  It  receives  the  left 
Bpermatic  and  left  inierior  phrenic  veins.  It  usually  opeos  into  the  vena  cava,  a 
little  higher  than  the  right. 

The  aupra-raial  vein  terminate.s,  on  the  right  side,  in  the  vena  cava ;  on  the  left 
side,  in  the  left  renal  or  phrenic  vein. 

The  pAren/c  veins  follow  the  course  of  the  phrenic  arterias.  The  lu-o  superior, 
of  small  size,  accompany  the  corresponding  nerve  and  artery;  the  right  terminating 
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site  the  junction  of  the  two  vcnto  innominate,  the  left  in  the  left  Bupcrior 
eostul  or  left  internal  mammary.  The /uo  inferior  phrenic  veins  ioWovr  the 
course  of  the  inferior  phrenic  arteries,  and  terminate,  the  right  in  the  inferior  vena 
cava,  the  left  in  the  left  renal  vein. 

The  hepatic  veins  commence  in  the  substance  of  the  liver,  in  the  capillary  ter- 
minations of  the  vena  portj«;  these  branches,  gradually  uniting,  form  three  largo 
vtMn-s  which  converge  lowanls  the  posterior  hurder  of  the  liver,  and  open  into  the 
inferior  vena  cava,  whilst  that  vessel  is  situated  in  the  groove  at  the  back  part  of 
this  organ.  Of  these  three  veins,  one  from  the  right  and  another  from  the  left 
lobes  open  obliquely  into  the  vena  cava;  that  from  the  middle  of  the  organ  and 
iobus  Spigelii  having  a  straight  course.  The  hepatic  veins  rim  singly,  and  are 
direct  contact  with  the  hepatic  tissue.     They  are  destitute  of  valves. 


PORTAL  SYSTEM  OF  VEINS. 

The  portal  venous  system  is  composed  of  four  large  veins,  which  collect  the 
venous  blood  from  the  viscera  of  digestion.  The  trunk  formed  by  their  nnion, 
the  vena  ]x>Tta),  enters  the  liver,  ramifies  throughout  it«  substance,  and  its  branches, 
again  emerging  from  that  organ  as  the  hepatic  veins,  termiimte  in  the  inferior 
vena  cava.  The  branches  of  this  vein,  are  m  all  cases  single,  and  destitute  of 
valves. 

The  veins  forming  the  portal  system  are  the 

Inferior  mesenteric.  Splenic. 

Superior  mesenteric.  Gastric. 

The  ir^erior  mesenteric  vein  returns  the  blood  from  the  rectum,  sigmoid  flexure, 
and  descending  colon,  correspoudiug  with  the  ramifieatious  of  the  branches  of  the 
inferior  mesenteric  artery.  Asecndiag  beneath  the  jjeritoueum  in  the  lumbar 
egion,  it  passes  behind  the  tran-sversc  portion  nf  the  duodenum  and  panorcis,  and 
erminates  in  the  splenic  vein.  lis  heniorrhoidal  branches  inosculate  with  those 
of  the  internal  iliac,  and  thus  establish  a  communication  between  the  portal  and 
the  general  venous  system. 

The  superior  mesenteric  vein  returns  the  blood  from  the  small  intestines,  and 
from  the  cajcum  and  ascending  and  transverse  portions  of  the  colon,  correspond- 
ing with  the  dL-itributiou  of  the  branches  of  the  superior  mesenteric  artery.  The 
large  truuk  formed  by  the  union  of  these  branches  ascends  along  the  right  side 
and  in  front  nf  the  corresponding  artery,  passes  in  front  of  the  transverse  portion 
of  the  duodenum,  and  unites  l>eljiud  the  upper  border  of  the  pancreas  with  the 
splenic  vein,  to  form  the  vena  porta). 

The  splenic  iv/n  commences  by  five  or  six  large  branches,  which  return  the 
blixx!  from  the  substance  of  the  spleen.  These  uniting  form  a  single  vessel,  which 
pa.sses  from  left  to  right  Iwhiud  the  upper  Iwrdur  of  the  pancreiLs,  an<l  terminates 
at  its  greater  end  by  uniting  at  a  right  angle  with  the  superior  mesenteric  to  form 
the  vena  porta).  The  splenic  vciu  is  of  large  size,  and  not  tortuous  like  the 
artery.  It  receives  the  vasa  brevia  from  the  loft  extremity  of  the  stomach,  the 
left  gastroepiploic  vein,  j>aucreatic  branches  from  the  pancreas,  the  pancreatico- 
duodenal  vein,  and  the  inferior  mesenteric  vein. 

The  tfastric  is  a  vein  of  small  size,  which  accompanies  the  gastric  artery  from 
left  to  right  along  the  leaser  curvature  of  the  stomach,  and  termiuates  in  tlie  vena 
port«. 

The  Portal  Vein  is  formed  by  the  junction  of  the  superior  mesenteric  and  splenic 
veins,  their  union  taking  place  in  front  of  the  vena  cava,  and  bcliind  the  upper 
border  of  the  great  end  of  the  ]>auen;us.  Passing  upwards  through  the  right 
border  of  tlie  lesser  omentum  to  tho  under  surface  of  the  liver,  it  enters  the 
transverse  fissure,  where  it  is  somewhat  enlarged,  forming  the  sinus  of  the  porta,! 
vein,  and  divides  into  two  branches,  which  accompany  the  mmifications  of  the 
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CARDIAC  YEINS. 

Tte  veins  wliicli  return  the  blood  from  the  substance  of  the  heart  arc  the 

Great  cardiac  vein.  Anterior  cardiac  veins. 

Posterior  cardiac  vein,  Tenaa  Thebesii. 

The  Gr&U  Cardiac  Vein  is  a  vessel  of  considerable  size,  which  commences  at 
the  apex  of  the  heart,  and  ascends  along  the  anterior  interventricular  groove  to 
the  base  of  the  ventricles.  It  then  curves  to  the  left  side,  around  the  auriculo- 
ventricular  groove,  between  the  left  auricle  and  ventricle,  to  the  back  part  of 
the  heart,  and  opens  into  the  coronary  sinus,  its  aperture  being  guarded  by  two 
valves.  It  receives  the  posterior  cardiac  vein,  and  the  left  cardiac  veins  from 
the  left  auricle  and  ventricle,  one  of  which,  ascending  along  the  left  margin  of 
the  ventricle,  is  of  large  size.  The  branches  joining  it  are  provided  with 
valves. 

The  Posterior  Cardiac  Vein  commences,  by  small  branches,  at  the  apex  of  the 
heart,  communicating  with  those  of  the  preceding.  It  ascends  along  the  posterior 
interventricular  groove  to  the  base  of  the  heart,  and  terminates  in  the  coronary 
sinus,  its  orifice  being  guarded  by  a  valve.  It  receives  the  veins  from  the  posterior 
surface  of  both  ventricles. 

The  Anterior  Cardiac  Veins  are  three  or  four  small  branches,  which  collect 
the  blood  from  the  anterior  surface  of  the  right  ventricle.  One  of  these,  the 
vein  of  Galen,  larger  than  the  rest,  runs  along  the  right  border  of  the  heart. 
They  open  separately  into  the  lower  part  of  the  right  auricle. 

The  Venae  T/iebesii  are  numerous  minute  veins,  which  return  the  blood 
directly  from  the  muscular  substance,  without  entering  the  venous  current. 
They  open,  by  minute  orifices, /oramma  Thebesii,  on  the  inner  surface  of  the  right 
auricle. 

The  Coronary  Sinus  is  that  portion  of  the  great  cardiac  vein  which  is  situated 
in  the  posterior  part  of  the  left  auriculo-ventricular  groove.  It  is  about  an  inch 
in  length,  presents  a  considerable  dilatation,  and  is  covered  by  the  muscular  fibres 
of  the  left  auricle.  It  receives  the  great  cardiac  vein,  the  posterior  cardiac  vein, 
and  an  oblique  vein  from  the  back  part  of  the  left  auricle,  the  remnant  of  the 
obliterated  left  innominate  trunk  of  the  foetus,  described  by  Mr.  Marshall.  The 
coronary  sinus  terminates  in  the  right  auricle,  between  the  inferior  vena  cava 
and  the  auriculo-ventricular  aperture,  its  orifice  being  guarded  by  a  semilunar 
fold  of  the  lining  membrane  of  the  heart,  the  coronary  valve.  All  the  branches 
joining  this  vessel,  excepting  the  oblique  vein  above  mentioned,  are  provided 
with  valves.  • 

THE  PULMONARY  VEINS. 

The  Pulmonary  Veins  return  the  arterial  blood  from  the  lungs  to  the  left 
auricle  of  the  heart.  They  are  four  in  number,  two  for  each  lung.  The  pul- 
monarv  differ  from  other  veins  in  several  respects: — 1.  They  carry  arterial 
insteaa  of  venous  blood.  2.  They  are  destitute  of  valves.  3.  They  are  only 
slightly  larger  than  the  arteries  they  accompany.  4.  They  accompany  those 
vessels  singly.  They  commence  in  a  capillary  network,  upon  the  parietes  of  the 
bronchial  cells,  where  they  are  continuous  with  the  ramifications  of  the  pulmonary 
artefj,  and,  uniting  together,  form  a  single  trunk  for  each  lobule.  These  branches, 
successively  uniting,  form  a  single  trunk  for  each  lobe,  three  for  the  right,  and  two 
for  the  left,  lung.  The  vein  of  the  middle  lobe  of  the  right  lung  unites  with  that 
from  the  upper  lobe,  in  most  cases,  forming  two  trunks  on  each  side,  which  open 
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separately  into  the  left  auricle.  Occasionally  they  remain  separate;  there  are  then 
three  veins  on  the  right  side.  Not  unfrequently,  the  two  left  pulmonary  veins 
terminate  by  a  common  opening. 

Within  the  lung,  the  branches  of  the  pulmonary  artery  are  in  front,  the  veins 
hehiml,  and  the  bronchi  between  the  two. 

At  tfie  root  of  the  lung,  the  veins  are  in  front,  the  artery  in  the  middle,  and  the 
bronchus  behind. 

Within  the  pericardium,  their  anterior  surface  is  invested  by  the  serous  layer 
of  this  membrane,  the  right  pulmonary  veins  pass  behind  the  right  auricle  and 
ascending  aorta,  the  left  pass  in  front  of  the  thoracic  aorta,  with  the  left  pul- 
monary artery. 


Of  the  Lymphatics/ 


The  Ljmphatics  have  derivetl  their  name  from  the  appearnnce  of  the  floM 
contained  in  their  interior  {lympfta,  water).  They  are  also  called  absorhenis,  froui- 
the  property  they  possess  of  absorbing  certain  materials  for  the  replenishing  of 
the  blood,  and  conveying  tlieni  into  the  circulation. 

The  lymphatic  sytiteui  includes  not  only  the  lymphatic  vessels  and  the  glands 
through  which  they  pass,  but  also  the  lacteal  or  cfujUferous  vessels.  The  laotculs 
are  the  lymphatic  vessels  of  the  small  intestine,  and  differ  in  no  respect  from  the 
Iviuphaiics  generally,  excepting  that  they  contain  a  milk-white  fluid,  the  chyle, 
during  the  process  of  digestion,  and  convey  it  into  the  bloi>d  through  the  thoracic 
duct. 

The  lymphatics  are  exceedingly  delicate  vessels,  the  coats  of  "which  are  so 
transparent  that  the  fluid  they  contain  is  readily  seen  througli  them.  They  retain 
a  nearly  uniform  size,  being  interruptod  al  intervals  by  constrictions,  which  give 
to  them  a  knotted  or  beaded  appearance.  These  constrictions  correspond  to  the 
presence  of  valves  in  their  interior.  Lymphatics  are  found  in  nearly  every  texture 
and  organ  of  the  body,  with  the  exception  of  the  salwtunce  of  the  brain  and 
spinal  cord,  the  eyeball,  cartilagi*.  lemlon,  membranes  of  the  ovum,  the  ]>lacenta, 
and  umbilical  cord,  the  naiLs,  cuticle,  and  hair.  Their  existence  in  the  substance 
of  bone  is  doubtful. 

The  lymphatics  are  arranged  into  a  superficial  and  deep  set.  The  superficial 
lympliatica,  on  the  surface  of  the  Ixxly,  are  ])lnced  iininudiately  beneath  the  integu- 
ment, accompanying  the  superficial  veins ;  they  join  the  deep  Iym|ihiitics  in  certain 
situations  by  perforating  the  deep  fascia.  In  the  interior  of  the  body,  they  he  in 
the  submucous  areolar  tissue,  throughout  the  whole  length  of  the  gastro-pulmonary 
and  genito-urinary  tracts;  or  in  the  subserous  areolar  tissue,  beneath  the  .«crous 
membrune  covering  the  variou.t  organs  in  the  cranial,  thoracic,  and  abdominal 
cavities.  These  vessels  probably  arise  in  the  form  of  a  dense  plcxiform  network 
interspersed  among  the  proper  elements  and  blood ve.s.-^e Is  of  the  several  tissues; 
the  vessels  composing  which,  as  well  as  the  meshes  between  them,  are  much  larger 
than  those  of  the  capillary  plexus.  Fixnn  these  networks  small  vessels  emerge, 
which  pass,  either  to  a  neigh Iwring  gland,  or  to  join  some  larger  lymphatic  trunk. 
The  deep  lymphatics,  fewer  in  number,  and  larger  than  the  superficial,  accompany 
the  deep  bloodvessels.  Their  mofle  of  origin  is  not  known;  it  is,  however, 
probably  similar  Ui  that  of  the  superficial  vessels.  The  lymphatics  of  any  part 
or  organ  exceed,  in  nundxjr,  the  veins;  but  in  size,  they  are  much  smaller. 
Their  anastomoses  also,  especially  of  the  large  truuks,  are  more  frequent,  and  are 
eflfected  by  vessels  equal  in  diameter  to  tliose  which  they  connect,  the  continuous 
trunks  retaining  the  same  diameter. 

The  lymphatic  vessels,  like  arteries  and  veins,  are  composed  of  three  coats. 

The  inltrnal  is  an  epithelial  and  elastic  coat;  it  is  thin,  transparent,  slightly 
elastic,  and  ruptures  sooner  than  the  other  coats.  It  is  composecl  of  a  layer  of 
elongatc<l  epithelial  cells,  supported  on  a  simple  network  of  elastic  fibres. 

The  middle  ooat  is  composed  of  smooth-  muscular  and  fine  elastic  fibres  disposed 
in  a  transverse  direction. 

The  external  or  areolo-fibrous  coat  consists  of  filaments  of  areolar  tisstie, 
intermixed  with  smooth  muscular  fibres,  longitudinally  or  obliquely  disposed.  It 
forms  a  protective  covering  to  the  other  coats,  and  serves  to  connect  the  vessel 
with  the  neighboring  structures. 

31  4S1 
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Tlie  lympliaticij  are  supplied  }>y  nutrient  vessels,  wliicK  are  distributed  to 
their  outer  and  middle  coats;  but  no  nerves  have  at  present  been  traced  into' 
them. 

The  Ij-mphatlcs  are  very  generally  provided  with  valves,  which  aseiat  malcrially 
in  ettecting  the  circulation  of  the  fluid  they  contain.    They  are  formed  of  a  thin 
layer  of  £brous  tissue,  liuod  on  V>oih  surfaces  with  scaly  epithelium.     Their  form 
is  semilunar ;  they  are  attached  by  their  convex  edge  to  the  sides  of  the  vessel^ 
the  concave  edge  being  free,  and  directed  in  the  course  of  the  contained  current. 
Usually,  two  such  valves,  of  equal  sixe,  are  found  ])laced  opposite  one  another; 
but  occasionally  exceptions  occur,  especially  at  or  near  the  anastomoses  of  lymphatic  i 
•vcsscLs.    Thus  one  valve  may  be  ol  very  rudimentary  size,  the  other  increasod  in 
proportion.     In  other  cases,  the  semilunar  flaps  have  been  found  directed  trans* , 
verscly  across  the  vessel,  instead  of  obhquely,  so  as  to  imi>cde  the  circulation  in 
both  diretrtions,  but  not  to  completely  arrest  it  in  either;  or  the  semilunar  f1^^ 
taking  the  same  direction,  have  been  united  on  one  side,  so  that  they  formed,  by  , 
tlieir  union,  a  transverse  septum,  having  a  partial  transverse  slit ;  and  sometimea  j 
the  flup  wjis  constilntod  of  a  circuhir  fold,  attached  to  the  entire  circumfenMioe  of 
the  vessel,  and  having  ia  its  centre  a  circular  or  elliptical  aperture,  the  arrange- 
ments of  the  flaps  being  similar  to  those  composing  the  ileocaacal  valve. 

The  valves  in  the  lymphatic  vessels  are  placed  at  much  shorter  intervals  than 
in  the  veins.  They  are  most  numerous  near  the  lymphatic  glands,  and  they  are 
found  more  frequently  in  the  Ivmphatics  of  the  neck  and  upper  extremity,  than  in 
the  lower.  The  wall  of  the  lymphatias,  immediately  al>ove  the  jwint  of  attachment 
of  each  segment  of  a  valve,  is  expanded  into  a  pouch  or  sinus,  which  gives  to 
these  vessels,  when  distended,  the  knotted  or  beaded  appearance  which  they  present. 
Valves  are  wanting  in  tlio  vessels  composing  the  plexiform  network  in  which  the 
lymphatics  originate. 

There  ia  no  satisfactory  evidence  to  prove  that  any  natural  communication  exists 
between  the  lymphatics  of  glandular  organs  and  their  ducts,  or  between  the 
lymphatics  and  the  capillary  vessels. 

The  iym])hatic  or  uhsorbent  glands,  name<l  also  contjhhaie  ghnris,  are  innaU 
solid  glandular  bodies,  situated  in  the  course  of  the  lymphatic  and  lacteal  vessels. 
They  are  found  in  the  neck  and  on  the  external  parts  of  the  head  ;  in  the  upper 
extremity,  in  the  axilla  luid  front  of  the  elbow ;  in  the  lower  extremity,  in  the , 
groin  and  popliteal  space.  In  the  abdomen,  they  are  found  in  large  nunilwrs  in' 
the  Hicscntery,  and  along  the  side  of  the  aorta,  vena  cava,  and  iliac  vessels;  and  in 
the  thorax,  in  the  anterior  and  posterior  mcdiastina.  They  are  somewhat  flattened,  i 
and  of  a  roimd  or  oval  form.  In  size,  thcv  vary  from  a  hempsecd  to  an  almond, 
and  their  color,  on  section,  is  of  a  pinkish-gray  tint,  excepting  the  brouchial 
glands  which  in  the  adult  are  niottleil  with  black.  Each  gland  lias  a  layer  of 
cellular  tissue  investing  it,  forming  a  capsule,  from  which  prolongations  dip  into 
its  substance  fonning  pnrtitions.  The  lymphatic  and  lacteal  vessels  pa-ss  through 
these  Iwdiea  in  their  passage  to  the  thoracic  and  lymphatic  ducts.  A  lymphatic^' 
or  lacteal,  previous  to  ita  entering  a  gland,  divides  into  several  small  branches,  whicl 
are  named  offereni  vessels.  As  they  enter,  their  external  coat  becomes  continuoual 
with  the  capsule  of  the  gland,  and  the  vessels,  much  thinned,  and  consisting  only 
of  their  internal  coat  and  epithelium,  pass  into  the  gland,  where,  subdividing, 
they  pursue  a  tortuous  course;  and  iinally  anastomosing  form  a  plexus.  The 
vessels  composing  this  plexus  unite  to  form  two  or  more  efferent  vtssela,  which 
on  emerging  from  the  gland  are  again  investetl.with  their  externid  coat.  Within 
the  lymphatic  vessels,  as  supposed  by  KoUiker,  Goodsir,  and  others,  or  lying 
between  them,  grouped  in  cells,  like  the  acini  of  secreting  glands,  is  a  large 
number  of  minute  dotted  corpuscles.  They  are  spheroidal  or  disk -shaped  pellucid 
particles,  about  ji^no  of  an  inch  in  diameter,  having  two  or  three  minute  dark 
particles  in  their  interior.  It  is  probable  that  they  play  an  important  part  in  tbo 
more  complete  elalwration  of  the  lymjth  or  chyle  traversing  theglanda.  Capillary 
vessels  are  abundantly  distributed  on  the  walls  of  the  lymphatics  in  the  glands. 


THORACIC   DUCT. 
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Thoracic  Drcr. 

The  Thoracic  Duct  (fig.  247)  oouveys  the  great  mns3  of  the  lymph  and  chylo 
into  the  blood.  It  is  the  common  truak  of  all  the  Ivmphalio  vessels  of  the  body, 
excepting  those  of  tlie  right 

eido   of  the    head,    neck,  and  ^'8*  247.— The  TUoracic  imd  Ilight  Ljrtnpliatic  DacU. 

thorax,  and  eight  upper  ex- 
tremity, the  right  lung,  right 
side  of  the  heart,  and  the 
convex  surface  of  the  liver. 
It  varie3  from  eighteen  to 
tft'euty  inches  in  length  in 
the  adult,  and  extends  from 
the  second  lumbar  vcrtxjbra 
to  the  root  of  the  neck*  It 
commences  in  the  abdomen 
by  a  triangular  dilat.ition,  the 
rcceptacuhtm  chyli  (reservoir 
or  cistern  of  Pecquet),  which 
is  situated  upon  the  front  of 
the  body  of  the  second  lumbar - 
vertebra,  to  the  right  aide  of 
and  behind  the  aorta,  by  the 
side  of  the  right  crug  of  the 
Diaphragm.  It  ascends  into 
the  thorax  througfi  the  aortic 
opening  in  the  Diapliragrn, 
and  ia  placed  in  the  posterior 
mediastinum  in  front  of  the 
vertebral  column,  lying  be- 
tween the  aorta  and  vena 
azygos.  Opposite  the  fourth 
donsal  vertebra  it  inclines  to- 
wards the  left  side  and  ascends 
behind  the  arch  of  the  aorta, 
on  the  left  side  of  the  oeso- 
phagus, and  behind  the  first 
portion  of  the  left  sulielavian 
artery,  to  the  upper  orifice  of 
the  thorax.  Opnosite  the 
upper  b«^rder  of  the  seventh 
cervical  vertebra  it  curves 
downwards  above  the  sub- 
clavian artery,  and  in  front 
of  the  Scalenus  muscle,  so  as  x«mtww  cs^mA 

to   form   an    arch ;    and    ter- 
minates   near    the    angle    of  /  v^, 
junction    of  the  left    internal 
jugulur  and  subclavian  veiu». 

The  thoracic  duct,  at  its  com-  lill'lllSi^f^'^SSf,^. 

mencement,  is  about  equal  in 
size  to  the  diameter  of  a  goose- 
^uiU,  diminishes  considerably 
in  its  calibre  in  the  middlo 
of  the  thorax,  and  is  again  dilatetl  jnst  before  its  termination.  Tt  is  generally 
flexuoua  in  its  course,  and  couBtricted  at  intervals  iio  as  to  present  a  varicose 
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appearance.  The  thoracic  duct  not  unfrequently  divides  in  the  middle  of  its 
course  into  two  branches  of  unequal  size  which  soon  reunite,  or  into  several 
branches  which  form  a  plexifonn  interlacement.  It  occasionally  bii'urcalcs,  at 
itfi  upper  part,  into  two  branches,  tbe  lull  one  lerminaliug  in  the  usual  munncr,  the 
right  one  opening  into  the  right  subclavian  vein,  in  connection  wth  the  right 
lymphatio  duct.  Tlie  tlioracic  duct  has  numerous  halves  tliroughout  ita  whole 
course,  but  they  are  more  numerous  in  the  upper  than  in  the  lower  part ;  at  its 
terminatiua  it  ia  provided  with  a  pair  of  valves,  the  free  borders  ot  whirh  are 
turned  towards  the  vein,  no  as  to  prevent  the  regurgitation  of  venous  blood  into 
the  ibict, 

Brnnchis,  The  thoracic  duct  ait  its  commencement  receives  four  or  five  large 
trunks  trom  the  abdominal  lymphatio  glands,  and  also  the  trunk  of  the  lacteal 
vessels.  Within  the  thorax,  it  is  joined  by  the  lymphatic  vessels  from  the  left 
half  of  the  wall  of  the  thoracic  cavity,  the  lym[)hatica  from  the  sternal  and 
intercostal  glands,  those  of  the  left  lung,  left  side  of  the  heart,  trnchca,  and  rcso- 
phagus;  aiHl,  just  before  its  termination,  receives  the  lymphatics  of  the  left  side 
of  the  head  and  neck,  and  left  upper  extremity. 

Strvclure.  The  thoracic  duct  is  composed  of  three  coats,  which  diflcr  in  some 
respecia  from  those  of  the  lymphatic  ve.sselg.  The  interna/  coat  consists  of  a 
layer  of  epithelium,  resting  upon  some  striped  lamella*,  and  an  elastic  fibrous  coat, 
the  fibres  of  which  run  in  a  longitudinal  direction.  The  mitMle  voftt  consists 
of  a  layer  of  connective  tissue,  beneath  whieh  are  si^veral  lamina?  of  muscular 
tissue,  the  fibres  of  which  are  disposed  transversely,  and  intermixed  with  fine 
elastic  fibres.  The  external  coat  is  composed  of  areolar  tissue,  with  elastic  fibres 
and  isolated  lasciculi  of  muscular  fibres. 

The  Jii'/Zit  Lr/niphah'c  DuH  is  ^  short  trunk,  about  an  inch  in  length,  and  a 
line  or  a  lino  and  a  half  in  diameter,  which  receives  the  lymph  from  the  right  side 
of  the  head  and  neck,  the  right  up|ier  extremity,  the  right  side  of  the  thorax,  the 
right  lung  and  right  side  of  the  heart,  and  from  the  convex  suriace  of  the  liver, 
and  tenninates  at  the  angle  of  union  of  the  right  subclavian  and  right  internal 
jugular  veins.  Its  orifice  is  guanlcd  by  two  semilunar  valves,  which  prevent  the 
entrance  of  blood  from  the  veins. 


Lymphatics  of  the  Head,  Face,  axd  Neck, 

The  Superficial  LympliaiCc  GtaiuU  of  the  Head  (fig.  248)  are  of  small  size, 
few  in  number,  and  confined  to  it,s  posterior  region.  They  arc  the  ocr-ipital,  placed 
at  the  back  of  the  head  along  the  atlaehmeut  of  the  Occipito-frontalis ;  and  the 
jWAterwr  aitn'cvhr,  near  the  upj^r  end  of  the  Sterno-mastoid.  These  glands 
l>econio  considerably  enlarged  in  cutauoous  alfections  and  other  diseases  of  tbe 
scalp.  In  the  face,  the  superficial  lymphatic  glands  are  more,  numerous:  they 
arc  the  parolUl,  -some  of  which  are  superficial  and  others  deeply  placed  in  ite 
substance ;  the  zyyoviatic,  situated  under  tlie  zygoma ;  the  huccal,  on  the  surface 
of  tlic  Buccinator  muscle ;  and  the  suhinaxillary,  the  largest,  beneath  tbe  body  of 
the  lower  jaw. 

The  superficial  Jymphafirs  of  the  h^ad  nre  divided  into  an  anterior  and  a 
posterior  set,  which  follow  the  course  of  tlic  temporal  and  occipital  vessels.  The 
temporal  set  accompany  the  temporal  artery  in  front  of  the  ear,  to  the  parotid 
lymphatic  glands,  from  which  they  proceed  to  the  lymphatic  glands  of  the  neck. 
The  occipitnl  sot  follow  the  course  otthe  occij>ital  artery,  descend  to  the  occipital 
and  i>usterior  auricular  lymphatic  glands,  and  irom  thence  join  the  cervical 
glands. 

The  superfia'al  lymphatics  of  the  face  are  more  numerous  than  those  of  the 
head.  They  cutnmeuoe  over  its  entire  surface,  those  from  the  frontal  region  accom- 
panying the  frontal  vessels :  they  then  pass  obliijuely  across  the  face,  accompanying 
the  faeial  veiu.  [uuw  through  the  buccal  glands  on  the  surface  of  the  Buccinator 
rauscla  and  join  the  submaxilbry  lymphatic  glands.     The  latter   receive  the 
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Irrnpltitic  vessels  from  the  lips,  and  nrc  oftoa  found  enlarged  in  cases  cf  maligDaut 
Ji:^ease  of  these  [larts. 

The  deep  lymphatics  of  (h/iu-e  are  derived  front  the  pituitary  membrcme  ttf  tlie 
nose,  the  raucous  membrane  of  the  mouth  and  pharyux,  and  the  coutuntri  uf  the 
temporal  and  orbital  fossie;  they  accompany  the  branches  of  the  internal 
maxillary  artery,  and  terminate  in  the  deep  parotid  and  eerrical  lympliatiu 
glands. 

The  detjy  lyrnjifiau'cji  of  th:  cranium  cun.sist  of  two  sets,  the  nieniiigeal  and  cere- 
bral. The  meningeal  lymphatics  accoirii>any  the  meningeal  vessels,  escape  through 
foramina  at  the  base  of  the  skull,  and  join  the  deep  cervical  lymphatic  glauus. 


Fig.  S4B.— The  Superficial  L;-mphatiQ8  uid  OUuds  of  tli«  U«ild,  Faov  and  Kedc. 
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The  cerebral  lymphaticg  are  described  by  Fobmann  a.-*  lieing  .situated  between  the 
arachnoid  ana  pia  mater,  as  well  as  in  the  choroid  plexuses  of  the  lateral  vcn. 
tricles;  they  accompany  the  trunks  of  the  carotid  and  vertebral  arteries,  and  pro- 
bably pass  through  foramina  at  the  baso  of  the  skull,  to  terminate  in  the  aoep 
cervical  glands.  They  have  not  at  present  been  demonstrated  in  the  dura  mater, 
or  in  the  substance  of  the  brain. 

The  Li/mphatic  Olanda  of  Uie  NtchnxQ.  divided  into  two  sets,  superiicialnnil  deep. 

T\ie  superficial  cervical  fflaTifh  ixTc  yt\&»doii  in  the  course  of  the  external  jugular 
vein,  between  the  Platysma  and  Ster no- mastoid.  They  are  most  ntimcrous  at  the 
root  of  the  neck,  in  the  triangular  interval  between  the  clavicle,  the   Stcrno* 
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mastoid,  and  the  Trapeziua,  where  they  are  continuous  with  the  axillary  glands. 
A  few  small  glands  are  also  found  on  the  frunt  and  sides  of  the  larynx. 

The  deep  cervical  ylands  (fig.  249)  arc  nuraerous  and  of  large  size;  they  form 
an  uninterrupted  chain  along  the  sheath  of  the  carotid  artery  and  internal  jugular 
vein,  lying  by  the  side  of  the  pharynx,  oesophagus,  and  trucbe:i,  and  extending 
from  the  base  of  the  akuU  to  the  thorax,  where  they  coramuuicale  \i\l\i  the  lym- 
phatic glands  in  this  cavity. 

Fig.  IMS.— Tht>  Dee|i  L/mphaticsB  uid  OlAndi  of  Iba  Keck  and  Thorax. 
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The  mtper^rial  and  deep  cmncal  lymphatics  are  a  continuntion  of  those  already 
descril>ed  on  tlie  cranium  and  face.  After  traversing  the  glands  in  those  regions, 
they  pass  through  the  chain  of  glands  which  He  along  the  sheatli  of  the  carotid 
veaselsy  being  joined  by  the  lymphatics  from  the  pharynx,  ci.>Boi)hagiis,  larynx, 
trachea,  aud  thyroid  gland.  At  the  lower  part  of  the  neck,  after  receiving 
some  lymphatics  from  the  thorax,  they  unite  into  a  single  trnnk,  wliich  termi- 
nates on  the  leil  side,  in  the  thoracic  duct ;  on  the  right  side,  in  the  right  lym- 
phatic  duct. 

Lymphatics  of  the  TTppeb  KxniEirmr. 

The  Lymphatic  GlawU  of  the  upper  extremity  (Sg.  250)  may  be  subdivided 
into  two  sets,  superllciul  and  deep. 
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The  superficial  hjviphatic  *jJamis  are  few,  ftnd  of  small  size.    There  are  occa- 
Bioniilly  two  or  tliiLV  in  front  of  the  clbijw,  and  one  or  two  ubtjve  the  intenuil 
1^  condyle  of  the  humerus,  nenr  the  bii^iliu  vein. 

The  rftftf/)  Jympfiaiic  glands  are  also  few  in  number.  In  the  forearm  a  few 
small  ones  are  occasionally  found  in  the  course  of  the  radial  and  ulnar  vessels ; 
and  in  the  arm,  there  is  a  chain  of  small  glands  along  the  inner  side  of  the  brachial 
arlory. 

1 
Fig.  260.— Tlie  SaperScUl  lonnphatlcs  and  Olands  of  the  Upper  Extreniitj. 
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The  axitlan/  glarvla  are  of  large  size,  and  usually  ten  or  twelve  in  number. 

A  chain  of  these  glands  surrounds  the  axillary  vessels,  imbedded  in  a  quantity  of 

loose  areolar  tissue;  ibey  roecive  the  lymphatic  ves.sels  frt>m  the  arm ;  others  are 

spersetl  in  the  areolar  tissue  of  the  axilla:  the  remainder  are  arranged  in  two 

enes,  a  small  chain  running  along  the  lower  Ixsrder  of  tlie  Pectoralis  major,  as 

l&r  as  the  mammary  gland,  receiving  the  lymphatics  from  the  front  of  the  chest 

'and  mamma;  others  are  placed  along  the  lower  margin  of  the  posterior  wall  of 
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tho  axilla,  wliicli  receive  the  lymphatics  from  the  integument  of  the  hack.  Two 
or  three  Buhclavian  1  yinpbatic  glands  are  placed  immediatedy  beneath  the  clavicle; 
it  is  through  these  lh;it  the  axillary  and  deep  cervical  glands  conimuaicate  with 
each  other.  One  is  figured  by  Mascagni  near  the  umbilicus.  In  malignant  dii^eases, 
tumors,  or  other  alTections  implicatm^  the  upper  part  of  the  baek  and  shoulder, 
the  front  of  the  chest  and  mamma,  the  upper  i>art  of  the  front  and  side  of  the 
abdomen,  or  the  liand,  forearm,  and  arm,  the  axillary  glands  are  usually  found 
enlarged. 

The  superficial  lymphatics  of  the  upper  extremity  arise  from  the  skin  of  the 
hand,  and  run  along  the  sides  of  the  lingers  chiefly  on  the  dorsal  surface  of  the 
hand;  they  then  pass  up  the  forearm,  and  subdivide  into  two  sets,  which  take  tho 
course  of  the  subcutaneous  veins.  Those  from  the  inner  border  of  the  hand  accom- 
pany the  uhiur  veins  along  the  inner  side  of  the  forearm  to  the  bend  of  the  elbow, 
where  they  join  with  sonic  lymjihatics  from  the  outer  side  of  the  forearm ;  they 
then  follow  the  course  of  the  bjisiUc  vein,  communicate  with  the  glands  immeiUately 
aliovc  the  elbow,  and  terminate  in  the  axillary  glands,  joining  with  the  deep 
lymphatics.  The  superficial  lymphatics  from  the  outer  and  back  part  of  the  hand 
accompany  the  radial  veins  to  the  bend  of  the  elbow,  being  less  numerous  than  the 
preceding.  Tlere  tVio  greater  numlier  join  the  ba.silic  grcnii);  the  rest  ascend  with 
the  cephalic  vein  on  tho  outer  side  of  the  arm,  some  ci-ossing  obliquely  the  upper 
part  of  the  Biceps  to  ti-rminatc  in  the  axillary  glands,  whilst  one  or  two  accompjiny 
the  cephalic  vein  in  the  cellular  interval  between  the  Pectoralis  major  and  I)eltoia, 
and  enter  tho  subclavian  lymphatic  gl.inds. 

The  dtrp  lymphatics  of  the  upper  extremity  accompany  the  deep  bloodvessels. 
In  the  forearm,  they  consist  of  three  sets,  corresponding  with  the  radial,  ubiar, 
and  interosseous  arteries;  they  pass  through  the  glands  ticcasionally  found  in  the 
course  of  these  veswls,  and  communicate  at  intervals  with  the  f:u[>erficnd  lymphatics. 
In  their  ascent  upwards,  some  of  them  pass  through  the  glimds  which  lie  upon  the 
brachial  artery ;  they  then  enter  the  axillary  and  subclaviau  glands,  and  at  tho  root 
of  the  neck  terminate  on  the  left  side  in  the  thoracic  duct,  and  on  the  right  side 
in  tho  right  lymphatic  duct. 


Lymphatics  of  the  Lower  Extremity. 

The  Lymph^iie  Olands  ot  the  lower  extremity  may  be  subdivided  into  two  sets, 
fiupcrticial  ana  deep. 

The  mpfrjiriiil  lymphatic  fflands  are  confined  to  the  inguinal  region. 

The  su]KrJtcial  inguinal  glands,  placed  iinmodiately  oencAth  the  integtiment, 
arc  of  large  size,  and  vary  from  eight  to  ten  in  uumber.  They  are  divisible  into 
two  groups;  an  upper,  disposed  irregularly  along  Poupnrt's  ligament,  receiving 
the  lymphatic  vessels  from  the  integument  of  the  scrotum,  penis,  parietcs  of  the 
abdomen,  perineum,  and  gluteal  regions;  and  an  inferior  group,  which  surrounds 
tho  saphenous  opening  in  the  fascia  lata,  a  few  l>eing  sometimes  continued  along 
the  sajthendus  vein  to  a  variable  extent.  Tlie  latter  receive  the  superficial  lymphatic 
ves.sels  from  the  lower  extremity.  These  glands  frequently  become  cidargetl  in 
diseases  implicating  the  parts  from  which  their  efl'ercnt  lymphatics  originate. 
Thus;  in  m.alignant  or  syphilitic  affections  of  the  prepuce  and  penis,  the  labia 
majora  in  the  female,  in  cancer  scroti,  in  abscess  in  the  perineum,  or  in  any  other 
disease  affecting  the  integument  and  superficial  structures  in  these  |mrt8,  or  the 
enb-umbilical  part  of  the  abdomen  or  gluteal  region,  the  upper  chain  of  glands  is 
almost  invarialjly  enlarged,  tho  lower  chain  being  implicated  in  diseases  affecting 
the  lower  limb. 

The  tieep  lympJiaitc  glands  are  the  anterior  tibial,  popliteal,  deep  inguinal^ 
gluteal,  and  ischiatic. 

The  antfn'or  tihial  gland  is  not  constant  in  its  existence.  It  is  generally  fonnd 
by  the  side  of  the  anterior  tibial  artery,  upon  tho  interosseous  membrane  at  t^e 
U2>pt^r  part  of  the  leg.     Occasionally,  two  glands  are  found  in  this  situation. 
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The  fl^ep  popliteal  'jlands,  four  or  five      ^'g*  251.—* 
m  number,  iirc  oi  sraull  svim;  ihey  sur- 
round the  popliteal  vessels,  imbedded  in 
the  cellular  tissue  and  fat  of  the  popliteal 
space. 

The  flrep  inffuinal  gUinda  are  placed 
beneath  tlie  deep  fascia  around  the  femoral 
artery  and  irein.  They  are  of  small  size, 
and  communicate  with  the  8U{>orticial 
injfuinal  glands  through  the  saphenous 
opening. 

The  gluteal  and  ischiatk  fflands  are 
placed,  tbc  former  above,  the  latter  below, 
the  Pyriformis  muscle,  resting  on  their 
corresponding  vessels  as  they  puss  through 
the  great  sacro-sciatic  foramen. 

The  Li/mpfiatics  of  the  loxver  extremity, 
like  the  veins,  may  be  divided  into  two 
sets,  superficial  and  deep. 

The  superficial  lymphatics  are  placed 
between  the  integument  and  superficial 
fascia,  and  are  divisible  into  two  groups, 
an  ioternal  group,  which  follow  the  course 
of  the  inlernul  saphenous  vein;  and  nn 
external  group,  which  accompany  the 
external  saphenous. 

The  internal  group,  the  larj^est,  com- 
mence ou  the  inner  side  and  dorsum  of 
the  foot;  they  pass,  some  in  front  of,  and 
some  behind,  the  inner  ankle,  ascend  the 
leg  with  the  internal  sapheuuus  vein,  pass 
with'  it  behind  the  inner  condyle  of  the 
femur,  and  accompany  it  to  the  groin, 
where  they  terminate  in  the  group  of  in- 
guinal glands  which  surround  the  saphe- 
nous opening.  Some  of  the  efferent  vessels 
from  these  glumla  pierce  the  cribriibrm 
iaseia  aud  sheath  of  the  femoral  vessels, 
and  terminate  in  a  lymphatic  gland 
cont'iined  in  the  femoral  canal,  thus 
establishing  a  uoinmunieation  between 
the  lymphatiea  of  the  lower  extremity 
and  those  of  tlie  truuk. ;  others  pierce  the 
fascia  lata,  and  join  the  deep  iuguinal 
glands. 

The  external  group  arise  from  the  outer 
side  of  the  foot,  ascend  in  front  of  the  leg, 
ami,  just  below  the  knee,  cross  the  tibia 
from  without  inwards,  to  join  the  lym- 
phatics on  the  inner  side  of  the  thigh. 
Others  commence  on  the  outer  side  of  tlie 
foot,  pass  behind  the  outer  malleolus,  and 
accompany  the  external  saphenous  vein 
along  the  back  of  the  leg,  where  tiey 
enter  the  popliteal  glands. 

The  deep  lymphatics  of  the  lower  ex- 
tremity are  few  in  number,  and  accompany 
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the  deep  blDorlvessela.  In  the  leg,  they  congist  of  throe  sets,  the  anterior  tibial, 
peroneal,  and  posterior  tibial,  which  accomnanv  the  corresponding  vesaeU*  being 
two  or  three  in  number  to  each ;  they  aaceud  with  the  bloodvessels,  and  enter  the 
lymphatic  glands  in  tlie  popliteal  8}^>aee.  The  efl'erent  vessels  from  these  gl&nda 
accumpaur  the  femoral  vein,  and  join  the  deep  inguinal  glands ;  from  these,  the 
vessels  pass  beneath  Poupart's  ligament,  and  couunuuicate  with  the  chain  of 
glands  surrounding  the  external  iliac  ves-selH. 

The  deep  lymphatics  of  the  gluteal  and  ischiatio  regions  follow  the  course  of 
the  bloodvessels,  and.  Join  the  gluteal  uud  iscliiatic  glands  at  the  great  sacro-sciatic 
fornmezL 

Lymphatics  op  the  Pelvis  axd  Abdomen. 

The  Det'fi  Lymphatic  Glands  in  (fte  Pelvis  arc,  the  external  iliac,  the  internal 
iliac,  iind  the  sJicral.     Those  of  the  abdomen  are  the  Umibar  glands. 

The  cxlmrruil  »7i«c  glamis  form  an  uninterrupted  chain  round  the  external  iliao 
vessels,  throe  being  placed  round  the  commencement  of  the  vessel  just  behind  the 
crural  arch.  They  communicate  below  with  the  femoral  lymphatics,  and  above 
■with  the  lumbar  glands. 

The  inUrnal  iliac  ffUtmh  surround  the  internal  iliac  vessels ;  they  receive  the 
lymphatics  corresponding  to  the  branches  of  the  internal  iliac  artery,  and  com- 
municate with  the  luiahar  glands. 

The  sacral  glamis  occupy  the  sides  of  the  anterior  surface  of  the  sacrum,  some 
;  situated  in  tho  mosorectal  fold.     Tliet^  uud  the  internal  iliac  glands  become 

eatly  enlarged  in  malignant  disease  of  the  bladder,  rectum,  or  uterus. 

Ihe  Ivmbar  gkimis  arc  verj'  numerous ;  they  are  situated  on  the  front  of  the 
lumbar  vertobnc,  surrounding  the  common  iliac  vessels,  the  aorta,  and  vena  cava; 
tliey  receive  the  lymphatic  vessels  from  the  lower  extremities  and  pehns,  as  well 
03  from  tho  testes  and  some  of  the  abdominal  viscera.  Tho  cflercnt  vessels  from 
these  glands  unite  into  a  few  large  trunks,  which,  with  the  locteals,  form  the  oom< 
mcncement  of  the  thoracic  duct.  In  some  cases  of  malignant  disease,  these  glands 
become  enonnously  enlarged,  comj)lelely  surrounding  the  aorta  and  vena  cava, 
and  occasionally  greatly  contractiug  the  calibre  of  these  vessels.  In  all  cases  of 
malignnnt  di.sease  of  the  testis,  anrl  in  malignant  disease  of  the  lower  limb,  before 
any  operation  is  attempted,  careful  oxamiuatioa  of  the  abdomen  should  be  made, 
In  order  to  ascertain  if  any  cnUu-gcmcnt  exists ;  and  if  any  should  be  detected, 
all  operative  measures  arc  fruitless. 

The  lymphatics  of  the  pelvis  and  alHlorjien  maybe  divided  into  two  sets,  superficial 
and  deep. 

The  superjicial  lymphatics  of  the  uxtfls  of  the  abdomen  andjyelvia  follow  the  course 
of  the  superficial  bloodvessels.  Those  derived  from  the  integument  of  the  lower 
I>art  of  the  abdomen  below  the  umbilicus  follow  the  oounso  of  the  superficial 
epigastric  vessels,  and  converge  to  the  superior  group  of  the  superficial  inguinal 
glands;  the  deep  set  accompany  the  deep  epigastric  vessels,  and  communicate  with 
the  extenial  iliac  glands.  The  Bupcrficiiu  lymj^halics  from  the  sides  and  lumbar  part 
of  the  aUlomiual  wall  wind  rouud  the  crest  uf  the  ilium,  accompanying  the  super- 
ficial circumflex  iliac  vessels,  to  join  the  superior  group  of  the  aupcrticial  inguinal 
glands;  the  greater  number,  however,  accompany  the  ilio-lumbar  and  lumbar 
ves^ls  backwards,  to  join  the  lumbar  glands. 

'X\\ti  swperjicial  lymphatics  of  ifie  gluteal  reyinn  turn  horizontally  round  the  outer 
side  of  the  nates,  and  join  the  superficial  inguinal  glands. 

The  superficial  lymphatics  of  the  scrotum  andpcrintpum  follow  the  course  of  the 
external  pudie  vessels,  and  terminate  lu  the  superlieial  inguinal  glands. 

The  suiicrftciul  hjmphcUics  of  0ie  jxnis  occupy  the  sides  and  dorsum  of  the  organ, 
the  latter  receiving  the  lymphatic.*?  from  the  skin  covering  the  glans  penis;  tney 
all  converge  to  the  upper  chain  of  tho  superficial  inguinal  glands.  The  deep 
lymphatic  vessels  of  the  penis  follow  the  oourso  of  the  internal  pudic  veaaela^  and 
join  the  internal  iliac  glands. 


Tlic  efferent  vessels  from  the  inguinal  planda  enter  the  pelvis  beneath  Poapart'a 
ligameut,  where  ihev  He  in  close  relation  with  tbe  femoral  vein ;  they  then  ptiss 
through  the  chain  of  glands  surrounding  the  external  iliac  vessels,  and  finnllj 
tenninaie  in  the  lumbar  glands.  They  receive  the  deep  epigastric,  circumflea: 
iliac,  and  ilio-lumbar  lyrapliatics. 
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The  hjmphfiiics  of  th^  hla4der  arise  from  the  entire  surface  of  the  organ ;  the 
greater  number  run  beneath  the  peritoneum  on  it*  posterior  surface,  and.  after 
pnssinp:  tlirough  the  lymphatic  glands  in  this  situation,  join  with  tho  I>'niphatica 
from  the  prostate  and  vcsicalio  i^cniinalca,  and  enter  the  iiUcnial  iUuc  glanus. 

The  lwnj)h(Uics  of  the  rtcium  are  of  hirge  size ;  after  pwiasing  through  some  small 
glands  that  he  u^Kin  its  outer  wall  and  in  the  mesorectam,  they  pa^^  tu  the  sacrul 
or  lumbar  glands. 

TIic  iyraphativs  of  ih*"  uterus  consist  of  two  sotJi,  sxiperficial  and  deep;  tho 
former  being  placed  beneath  the  peritoneum,  tho  latter  iu  the  substance  of  the 
organ.  The  lyniphatica  of  the  cervix  uteri,  together  w*ith  those  from  the  vagina, 
enter  tho  internal  iliac  nnd  sacral  glands;  those  from  the  body  and  fundus  of  the 
uterus  pass  outwards  in  the  broad  ligaments,  and,  being  joined  by  the  lymphatics 
from  the  ovarie.-*,  broad  ligament-s,  aJid  Fallopian  tul>cs,  ascend  witli  the  ovaruin 
vessels  to  opo.n  into  the  luml>ar  glands.  In  the  uninipregnateil  uterus,  they  are 
small ;  but  during  gest.ation  tlie_v  become  very  greatly  enlarged. 

The  lymphatics  of  t/ie  ttMivh  consist  of  two  sets,  superficial  and  deep;  the 
former  commence  on  the  surlacc  of  the  tunica  vaginalis,  the  hitter  iu  the  epidi- 
dymis and  body  of  the  testis.  Tliey  form  several  large  trunks,  which  nscciid  with 
the  spermatic  cord,  and,  accompanying  the  spermatic  vessels  into  the  abdomen, 
open  into  the  lumbar  glands ;  honce  the  enlargement  of  these  glands  in  malignant 
disease  of  the  tctiti^. 

The  hjmphatu-s  of  the  kidney  arise  on  tlio  surface,  and  also  in  the  interior  of  the 
organ;  they  join  at  the  hilus,  and,  after  receiving  the  lymphatic  vcjysels  Irom  tho 
ureter  and  supra-renal  capsul^  open  into  the  lumbar  glands. 

The  hjmphntk^  of  the  liver  are  divisible  into  two  sets,  superficial  and  deep. 
The  former  arise  in  the  sub-pcritoncal  areolar  tissue  over  the  entire  surface  of  the 
organ.    Those  on  the  convex  surface  maj'  be  divided  into  four  groujis:— 1.  Those 
which  pass  from  behind  forwards,  consisting  of  three  or  four  branches,  which* 
ascend  in  the  longitudinal  ligament,  and  unite  to  form  a  single  trunk,  which  passea^ 
up  between  the  fibres  of  tho  Diaphragm,  behind  the  enaiform  cartihtge,  to  enter- 
the  antt^rior  mediastinal  glands,  and  finally  ascends  to  the  root  of  the  neck,  to 
terminate  iu  tho  right  lympliatic  duct.     2.  Another  group,  which  also  incline 
from  behind  forwards,  are  reflected  over  the  anterior  margin  of  the  liver  to  ita 
under  surface,  and  from  thence  pass  along  the  longitudinal  fissure  to  the  glands 
in  the  gas tro- hepatic  omentum.     3.  A  thinl  group  incline  outwards  to  the  right 
lateral  ligament,  and,  uniting  into  one  or  two  large  trunks,  pierce  the  Diaphragm, 
and  run  along  its  upper  surface  to  enter  the  anterior  mediastinal  glands;  or»,| 
instead  of  entering  the  thorax,  turn  inwards  across  the  cms  of  the  Diaphragm, 
and  open  into  tho  coinmenecment  of  the  thoracic  duct.    4.  The  fourth  group 
incline  outwards  from  the  surface  of  the  left  h>bc  of  the  liver  to  the  left  lateml 
ligament,  pierce  tho  Diaphnigm,  and,  passing  forwards,  terminate  in  the  glands  in  -I 
the  anterior  mediastinum. 

The  superficial  lymphatics  on  the  vnder  surface  of  tJte  h'ver  are  divided  into  three 
sets: — 1.  Tbosc  on  the  riglut  side  of  the  grdl-bladder  enter  the  lumbar  glands,  2. 
Those  surrounding  tho  gall-bladder  form  a  remarkable  plexus,  which  acc6!upanie9  ' 
the  hepatic  vessels,  ami  open  into  the  glands  in  tlie  gastro-hcpalie  omentum.  3. 
Those  on  the  left  of  the  gall-bladder  puss  to  the  ccsophagcal  glands,  and  to  thosa 
])lace<l  along  the  lesser  curvature  of  the  stomach. 

The  (tt*»  hpnphatics  accompany  the  branches  of  tho  portal  vein  and  the  hepatia  ] 
artery  and  duet  thro\igh  the  suKstance  of  the  liver ;  passing  out  at  the  transverse  ' 
fissure,  they  enter  the  lymphatic  glands  along  the  lesser  curvature  of  the  stomach  | 
and  behind  the  pancreas,  or  join  with  one  of  the  lacteal  vessels  previous  to  ita 
termination  in  the  thoracic  duct. 

Tho  lymphatic  ffUnuis  of  0\t  stomach  are  of  small  siac;  they  are  placed  along 
the  lesser  and  greater  curvatures,  some  within  the  gastro-splenic  omentum,  whiliiil 
others  surround  its  cardiac  and  pyl<tric  orifioea. 

The  lympfiatics  of  t/te  stomach  consist  of  two  seta,  Buperiiclal  and  deep;  tho 


OK  TJIK    INTESTINES   AND   THORAX.  493 

mrmor  orijjinrtt-ing  in  the  subserous,  aud  the  latter  id  the  submucous  coat.  They 
i'oUow  the  course  of  the  blo*>dvi.\Sftels,  aud  may  consequently  be  arranged  into 
three  grou]>3.  The  Jirat  yrouj)  accompany  the  coronary  vessels  along  the  lesser 
curvature,  receiving  branches  from  both  surfaces  of  the  orgftn,  and  pass  to  the 
glands  around  the  pylorus.  The  second  (fronp  pass  from  the  great  end  of  the 
stomach,  accompany  the  vasfi  brevia,  ami  enter  the  splenic  lyinpbalic  glands. 
The  third  tpvujj  run  along  the  greater  curvature  with  the  right  gastro-cpiploic 
vessels,  and  terminate  at  the  root  of  the  mesentery  in  one  of  the  principal  lacteal 
vessels. 

The  lymphatic  glands  of  the  spktn  occupy  the  hilus.  Its  lymphatic  vessels  consist 
of  two  sets  superficial  and  det;p;  the  former  are  placed  beneath  its  peritoneal 
covering,  tlie  hitter  in  the  substance  of  the  organ:  they  accompany  the  blood- 
vessels, passing  through  a  scries  of  small  glands,  and,  after  receiving  the  lymphatics 
from  the  paucrea:*,  ultimutely  pass  into  the  thoracic  duct. 

The  Ltkphatic  System  or  the  I>-testi>-E3. 

The  h/mphattc  glands  of  (he  small  miesttju;  arc  placed  between  the  layers  of  the 
mesentery,  occupying  the  mcshtra  formed  by  the  superior  mc-senterio  vessels, 
and  hence  called  mesenteric  (jUtmls.  They  vary  in  number  from  a  hundred  to  a 
hundred  and  fifty ;  and  in  size,  from  that  of  a  (>ca  to  that  of  a  small  almond.  These 
glands  are  most  numerous,  and  largest, superiorly  near  the  duodenum,  and  inferiorly 
opposite  the  termination  of  the  ileum  in  the  colon.  The  latter  group  become 
greatly  enlarged  and  infiltrated  with  deposit  in  cases  of  fever  accompanied  with 
ulceration  of  the  intestines. 

The  hjmphntic  glands  of  the  large  intestine  arc  much  leas  numerous  than  the 
mesenteric  glands;  they  are  situated  along  the  vascular  arches  formed  by  the 
arteries  previous  to  their  distribution,  and  even  sometimes  upon  the  intestine  itsel£ 
They  arc  fewest  in  numlwjr  along  the  transverse  colon,  where  they  form  an  unin- 
terrupted chain  with  the  mesenteric  glands. 

The  li/mphattcs  of  tfte  small  intestine  are  called  lacteab,  from  the  milk-white 
fluid  they  usually  contain ;  they  consist  of  two  sets,  superficial  and  deep ;  the 
former  lie  beneath  the  peritoneal  coat,  taking  a  longitudinal  course  along  the 
outer  side  of  the  intestine;  the  latter  occupy  the  ."lubmucoiis  tissue,  and  course 
transversely  round  the  intestine,  accompanied  by  the  branches  of  the  mesenteric 
vessels:  they  pass  between  the  layers  of  the  mesentery,  enter  the  mesenteric 
glands,  and  finally  unite  to  form  two  or  three  large  trunks,  which  terminate  in 
the  thoracic  duct. 

The  lymphfities  of  the  large  intestine  consist  of  two  sets :  those  of  the  csooum, 
ascending  and  transverse  colon,  which,  after  passing  through  their  proper  glands, 
enter  the  mesenteric  glands ;  and  those  of  the  descending  colon  and  rectum,  which 
pass  to  the  lumbar  glands. 

The  Lymphatics  of  the  Thorax. 

The  deep  hjmphaiie  gkvnds  of  the  thorax  are  the  intercostal,  internal  mammary, 

anterior  mediastinal,  and  posterior  mediastinal. 
The  interrostal  glands  are  small,  irregular  in  number,  and  situated  on  each  side 

of  the  si-ino,  near  the  costo- vertebral  articulations,  some  being  placed  between  the 

two  planes  of  intercostal  muscles. 
A         The  interned  mammary  glands  are  placed  at  the  anterior  extremity  of  each 
■     intercostal  space,  by  the  side  of  the  internal  mammary  vessels. 
I         The  anterior  mediaslinal  glands  are  placed  in  the  loose  areolar  tissue  of  the 
I     anterior  mediastinum,  some  lying  upon  the  Diaphragm  in  front  of  the  pericardium, 
I     and  others  round  the  great  vessels  at  the  base  of  the  heart. 

I  The  posterior  mediaalijuil  glands  arc  situated  in  the  areolar  tissue  in  the  posterior 

I     mediastin  um,  forming  a  continuous  chain  by  the  side  of  the  aorta  and  ossophagus ; 


I 
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ey  communicate  on  each  side  with  tho  intercostal,  below  with  the  lumbar  gland^ 
and  above  with  the  deep  cervical. 

The  superjicial  lymphatics  of  tlie  front  of  Ow.  thorax  run  across  the  great  Pectoral 
muscle,  and  those  on  tlie  back  part  of  this  cavity  lie  Ujxin  the  Trapezius  ami 
Latissimus  dorsi;  they  all  converge  to  the  axillary  gUiidti.  The  lymphatics  from 
the  mamma  run  along  tho  lower  border  of  the  Pcctoridis  major,  through  a  chain 
of  small  lymphatic  glands,  and  communicate  with  the  axillary  glands. 

The  dce]y  hjniphaiics  of  the  thorax  are  the  intercostal,  inteniiu  mammary,  and 
LUaphragmatic. 

The  intercostal  hmphailcji  follow  the  course  of  the  intercostal  vessels,  receiving 
lymphulicii  from  the  Intercostal  muscles  and  pUmra;  they  pasrf  haclcwardj*  to  the 
spine,  and  unite  with  lymphatics  from  the  back  part  of  the  thorax  and  spinal  canal. 
Alter  traversing  the  intercostal  glands,  they  incline  down  the  spine,  and  terminate 
in  the  thoracic  aucl. 

The  internal  vuiTmnary  hjmjihcUics  fuUow  the  course  of  the  internal  mummary 
vcfflcls ;  tliey  commence  in  tho  muscles  of  tho  abdomen  above  the  umbilicus, 
conmiunicatmg  with  the  epigastric  lymphatics,  ascend  between  the  fibres  of  the 
Diaphrngm  at  its  attachment  to  the  ensilbrm  appendix,  and  in  their  course  behind 
the  costal  cartilages  are  joined  by  the  intercostal  lymjdiatics,  terminating  on  the 
right  side  in  the  right  lymphatic  duct,  on  tho  left  side  in  the  thoracic  duct. 

The  lymphatitis  of  the  Diaphraym  follow  the  course  of  their  corresponding 
vessels,  and  Ufrminato,  sornc  in  front,  in  tho  anterior  mediastinal  and  mtenml 
mammary  glands,  some  behind  in  tho  iutercosud  and  hepatic  lymphatics. 

The  bronchial  fjlantls  are  situated  round  the  bifurcation  of  the  trachea  and 
roots  of  the  lungs.  They  are  t4?u  or  twelve  in  number,  tho  largest  being  placed 
opposite  the  bifurcation  of  the  trachea,  the  smallest  round  the  bronchi  ana  their 
primary  divisions  for  some  little  distiince  within  the  substance  of  the  lungs.  In 
niluncy,  they  present  the  same  appearance  as  lymphatic  glands  in  other  situations; 
in  the  adult  they  assume  a  brownish  tinge,  and  in  ohl  age  a  deep  black  color. 
Occasionally  they  become  sufficiently  enlarged  to  compress  and  narrow  the  canal 
of  the  bronchi ;  and  they  arc  often  the  seat  of  tubercle  or  deposits  of  phosphate 
of  lime. 

The  lymphatics  of  the  lung  consist  of  two  sets,  supei'ficial  and  deep :  the  former 
arc  placed  beneath  the  pleura,  forming  a  minute  plexus,  whicli  covers  the  outer 
surface  of  the  lung;  the  latter  accompany  the  bhxjd vessels,  and  ruu  along  the 
bronchi:  they  both  terminate  at  the  root  of  tho  lungs  in  the  bronchial  glands. 
The  efferent  vessels  from  these  glands,  two  or  three  in  number,  ascend  upon  the 
trachea  to  the  root  of  tho  neck,  traverse  the  trache-al  and  a<.sophagea1  glands, 
and  terminate  on  the  left  side  in  the  thoracic  duct,  and  ou  the  right  side  in  the 
right  lymphatic  duct. 

The  cardiac  lymphatics  consist  of  two  sets,  superficial  and  deep ;  the  former 
arise  in  the  subserous  areolar  ti.ssue  of  the  snri'ace,  and  the  latter  beneath  the 
internal  lining  membrane  of  the  heart;  they  follow  the  course  of  the  coronary 
vessels.  Those  of  tho  right  side  unite  into  a  trunk  at  the  root  of  tho  aorta,  which, 
ascending  across  tho  arch  of  that  vessel,  passes  backwards  to  tho  trachea,  upon 
wliich  it  ascends,  to  terminate  at  the  root  of  the  neck  in  tho  right  lymphatic  duct; 
those  of  the  left  side  unite  inU)  a  single  vessel  at  tho  base  of  the  heart,  which 
passing  along  the  pulmonary  artery,  and  traversing  some  glands  at  the  root  of  the 
aorta,  ascends  on  tue  trachea  to  terminate  in  the  thoracic  duct 

The  thymic  lymphatics  arise  from  the  spinal  surface  of  tho  thymus  glandj  and 
terminate  on  each  sido  in  tlie  internal   jugular  veins. 

The  thyroid  lymphatics  arise  from  either  lateral  lobe  of  the  thjnxtid  gland ;  they 
converge  to  form  a  short  trunk,  which  terminates  on  the  right  side  in  the  right 
l^Tnphatic  duct,  on  the  left  side  in  the  thoracic  duct. 

The  lymphatics  of  tits  cesophayus  form  a  plexus  round  that  tube,  trarerae  the 
glandsiti  the  posterior  me<liastinum,  and.  after  communicating  with  tlie  pulmonary 
lymphatic  f  esscla  near  tho  roots  of  the  lungs,  terminate  in  the  thoracic  duct. 


Thk  Nervous  System  consists  of  a  series  of  connected  central  organs,  called 
collectively,  the  certhro-spinal  centre  or  ani^,  of  the  gmujUa,  and  of  the  r*^irs. 

TIio  cerebrospinal  portion  of  the  nervous  system  includes  the  brain  alid  ^inal 
cord,  with  the  nerves  conneo*cd  witli  them,  and  the  ganglia  seated  upon  tbcse 
nerves.  It  was  distingui.shed,  by  Bichat,  as  the  itcrvor/s  sytUnn  of  animal  h/e. 
It  includes  those  nervous  organs  in  and  through  whieh  the  et^vcral  functions-  of 
the  mind  are  more  iramcdintcly  connected ;  the  nerves  of  the  senses,  and  those 
relating  to  volition  and  common  sensation,  arc  connected  with  it,  as  well  as  those 
concerned  in  many  nervous  actions,  with  whieb  the  mind  has  no  connection. 

The  ganglionic  or  sympatfi^iic  system  consists  of  a  double  chain  of  ganglia 
connected  by  nervous  cord.^  situate  along  tlie  spinal  column;  and  from  which 
nerves  with  ganglia  developed  ujM>n  them  proceen  to  the  viscera  in  the  thoracic, 
abdominal  and  pelvic  cavities.  It  was  distinguished,  by  Bichat,  as  the  ntrvous 
system  of  organic  li/e.  This  system  is  less  immediately  connected  with  tlic  mind, 
appearing  to  be  more  clusely  concerned  than  the  cerebro- spinal  system  with  the 
processes  of  org.inic  life. 

The  several  organs  of  the  nervous  system  are  composed  of  two  different 
stibstanccs,  which  differ  from  each  other  in  density,  color,  in  tlieir  minute  struc- 
ture, and  in  their  chemical  composition.  They  are  called  the  vesicular  nervous 
matter  and  the  fibrous  uervoua  matter.  The  former  is  often  called  the  gray  or 
cineritious  substance ;  and  the  latter,  the  white  or  medullary. 

The ^rouj  nervous  matter  is  most  extensively  diQ'used  throughout  the  body. 
It  forms  a  targe  portion  of  the  nervoua  centres,  either  alone,  or  mixed  mth 
vesicular  matter ;  and  Is  the  principal  constituent  of  the  nerves  which  connect 
them  with  the  various  tissues  and  orgnns. 

The  vesicular  nervous  matter  is  usuallv  known  by  its  soft  consistence,  and  dark 
reddiah-gray  color;  it  is  generally  collected  into  masses  intermingled  with  the 
fibrous  structure,  in  varioua  parts  of  the  brain  and  spinal  cord,  and  in  the  several 
ganglia. 

Chemical  Composition.  The  following  analysis  by  T^assaigne  reijresents  the 
relative  proirortion  of  the  different  constituents  composing  the  gray  and  wbite 


matter  or  the  brain : — 

■  It  a 

H  dissob 
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WkiU 

Water 

.   86.2 

.    73.0 

Albuminous  matter    . 

.     7.5 

9.9 

Colorless  fat 

.     1.0 
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Bed  fat       .        .        . 

.     3.7 
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O.smazome  and  litetatcs 

.      1.4 

1.0 

Phosphates 

.      1.2 

1.3 

100.0        100.0 


It  appears  from  this  analysis  that  the  cerebral  substance  eonsists  of  albumen, 
dissolved  in  water,  combined  with  fatty  matters  and  salts.  The  fatty  matters, 
according  to  Fr^my,  consist  of  cerebric  acid,  which  is  most  abundant,  chole^^terin, 
oleophosphoric  acid,  and  olein,  marcarin,  and  traces  of  their  acids.  The  same 
analyst  states,  that  the  fat  contained  in  the  brain  is  eonHned  almost  exclusively  to 
the  white  substance,  and  that  its  color  becomes  lost  when  the  fatty  matters  are 
removed.    According  to  Vauquelin,  the  cord  contains  a  larger  proportion  of  fat 
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than  the  brain ;  and,  according  to  L'llcriticr,  the  nerves  contain  more  albumen 
and  more  soft  fat  than  tho  brain. 

Microscopic  iStruciure.  The  iibrous  nervoiw  matter  consists  of  two  dtflferent 
kinds  of  nerve  fibres,  which  arc  distinguii-lied  as  the  tubular  fibre  and  the  gela- 
tinous fibre.  In  most  uervoii  these  t\vu  kinds  are  intermingled;  the  tubular 
fibres  being  more  numerous  in  the  nerves  of  The  cerebro- spinal  system,  the  gela- 
tinous predominating  in  the  nerves  of  the  sympathetic  system. 

The  tuipilar  Jibrts  appear  to  consist  of  tubules  of  simple  membrane,  homogeneous 
in  structure,  and  analogous  to  the  sarcolemma  of  6tripe<l  muscle.  Within  is  the 
projwr  nerve  substance,  compoiicd  upparcutly  of  two  difteront  material.-i ;  the  central 
part,  which  occupies  the  axis  of  the  nerve  tube,  is  a  transparent  inalerial,  termed 
the  axis  cylimUr ;  while  the  outer  portion,  which  forms  a  tube  within  the  tubular 
membrane,  iuelosing  the  axis-eylinder,  is  usually'  opaque  and  dimly  granular,  as 
if  from  a  kind  uf  coagulation,  and  is  generally  known  as  the  white  substance 
of  Schtcann.  The  peculiar  white  appearance  of  the  cerebro -spinal  nerves  ia 
principally  due  to  the  large  amount  of  the  white  substance  of  Schwann  which  ihe^ 
contain.  It  is  probable  that  the  e.s.suutial  element  of  the  nerve  tube  is  the  &x\3 
cylinder,  the  tubular  membrane  and  white  substance  of  Schwann  afibrding  me- 
chanical protection  to  this  substance,  insvdating  it  from  the  constituent  parts  of 
the  neighboring  fibres, 

la  a  perfect!}'  fresh  state,  the  nerve  tubes  present  tho  appeariince  of  simple 
membranous  tubes,  perfectly  cylindrical,  and  containing  a  tnint*parent  and  ap- 
parently homogeneous  material ;  but  shortly  after  death,  when  prcsticd  or  separated 
by  coarse  manipulation,  they  undergo  ehaugcs  whicli  render  it  probable  that  their 
contents  are  composed  of  the  two  materials  above  mentioned,  for  the  fine  outline 
of  the  previously  cylindrical  lube  is  exchanged  for  a  dark  double  <K>utour,  the 
outer  line  being  formed  by  tho  tubular  sheath,  the  inner  by  the  white  substance  of 
Schwann,  at  the  same  limc  the  granular  material  collects  into  small  masses  which 
distend  the  tidiulur  membnmu  at  irregular  intervals,  while  the  intermediate  spaces 
collapse,  giving  the  fibres  a  varicose  or  beaded  appearance.  In  the  brain,  spinal 
cord,  and  nerves  of  special  sense,  the  tulK*s  arc  very  apt  to  exhibit  this  change, 
owing  to  extreme  thmues,s  of  the  tubular  membrane  and  to  a  diminished  con- 
sistence of  the  contained  nervous  matter.  The  contents  of  the  nerve  tubes  are 
extremely  soft,  for  when  subjected  to  slight  ])res5ure  they  rea<lily  pass  from  one 
part  of  the  canal  to  another,  and  often  cause  a  bulging  at  the  side  of  the  tube. 
The  contents,  also,  readily  escape  on  jiressure  from  tho  extremities  of  the  tube, 
a.-*sunnng  the  appearance  and  form  of  glohides,  consisting  of  a  transparent  eentml 
part,  surrounded  by  a  layer  of  the  white  substance  of  Schwann,  marked  by  ita 
doxiblc  contour. 

The  nerve  fibres  vary  in  size ;  they  are  largest  within  tho  trunk  and  branches 
of  the  nerve.*,  measuring  from  ^nVw  to  j^Vn  <»f  an  inch.  They  become  gradually 
smaller  as  they  approa4:h  the  brain  and  spinal  cord,  and  usually  also  in  the  tissues 
in  which  Ihcy  arc  distributed.  In  the  gray  matter  of  the  brain  and  spinal  cord, 
they  seldom  measure  more  than  Tnino  lo  f-^hun  ^^  an  inch. 

The  ffehtinotis  fbres  constitute  the  main  part  of  the  trunk  and  branches 
of  the  sympathetic  nerve,  and  are  intermingled  in  various  proportions  in  the 
ccrcbro-spinal  nerves  When  collected  tog«ther  iu  gr«at  numbers,  they  exhibit 
a  yellowish -gray  color.  They  are  flattened,  soft,  and  homogeneous  in  aj>[>eurnnce, 
containing  nuclei,  of  a  round  or  oval  form,  arranged  at  nearly'  equal  distances, 
and  frequently  presenting  nucleoli.  They  vary  in  diameter,  from  ao'mj  to  ^o*ot 
of  an  ineh.  and  resemble  mmih  the  fibres  of  unstripcd  muscle.  The}'  differ  from 
the  tubul:ir  fibres  in  their  smaller  size,  being  only  one-half  or  one-third  their  size, 
in  the  absence  of  the  double  contour,  their  apparently  uniform  structure,  and  their 
yellowish-gray  color.  It  ajjpears  probable  that  the^se  nerves  are  composed  ex- 
clusively of  the  substance  which  corresponds  with  the  axis  cvlinder  of  the  tubular 
nerves,  and  differs  from  them  in  not  possessing  the  tubular  membrane,  and  white 
substance  of  Schwann. 
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Tlie  vfsicular  nemuis  substance  is  distinguished  by  its  dark  reddish-^y 
color,  and  soft  coTisi.stciice.  It  is  found  iu  the  braiu,  spinal  cord,  and  various 
gauglia,  intermingled  willi  the  fibrous  nervous  substance,  but  is  never  found  in  the 
nerves.  It  is  composed,  as  its  name  implies,  of  vesicles  or  corjjuiicle?,  commonly 
called  nerve  or  ganglion  corpuscles,  containing  nuclei  and  nucleoli ;  the  vesicles 
being  imbedded  cither  iu  a  finely  granular  substance,  as  in  the  brain,  or  in  a 
capsule  of  nucleated  cells,  as  in  the  ganglia.  Knch  vesicle  consists  of  an  exceed- 
ingly delicate  membranous  wall,  inclosing  a  finely  granular  material,  part  of 
wliich  is  occasionally  of  a  coarser  kind,  and  of  a  rcfldish  or  yellowsh-brown 
color.  The  nucleus  is  vesicular,  much  smaller  than  the  vesicle,  and  adherent  to 
some  part  of  its  interior.  The  nucleolus,  which  is  inclosed  within  the  nucleus,  is 
vesicular  in  form,  of  minute  size,  and  peculiarly  clear  and  brilliant.  The  nerve 
corpuscles  vary  in  shape  and  size;  some  are  small,  spherical,  or  ovoidal,  with  an 
uninterrupted  outline;  these  forms  being  most  numerous  in  the  ganglia  of  the 
sympathetic.  Others,  oallwl  caudnte  or  stellate  nerve  cor|>U8cles,  are  characterized 
by  their  larger  size,  and  Iroin  having  one  or  more  tail-like  processes  issuing  from 
them,  which  occasionally  divide  and  subdivide  into  numerous  branches.  These 
processes  are  very  delicate,  apparently  tubular,  and  contain  a  similar  granular 
material  to  that  found  within  the  corpuscle.  Some  of  the  proocs.ses  terminate 
in  fine  transparent  fibres,  which  become  lost  among  the  other  elements  of  the 
nervous  tissue;  others  may  be  traced  until,  after  losing  their  granular  appearance, 
they  become  continuous  with  an  ordinary  nerve  fibre. 

The  Ganglia  may  be  regarded  as  separate  and  independent  ner\'ou3  centres,  of 
smaller  size  and  less  complex  structure  than  the  brain,  connected  with  each  other, 
with  the  cerebrospinal  axis,  and  with  the  nerves  in  various  situations.  They  are 
found  on  the  posterior  root  of  each  of  the  spinal  nerves;  on  the  jxisterior  or 
sensory  root  of  the  fifth  cranial  nerve;  on  the  facial  nerve;  on  tlic  gh>s3o- 
pharyugeal  and  pneumogiustric  nerves;  in  a  connected  series  along  each  side  of 
the  vertebral  column,  forming  the  trunk  of  the  sympathetic:  on  the  branches  of 
that  nerve  in  the  he;ul,  neck,  thom.x,  and  abdomeu;  or  at  tne  point  of  junction 
of  branches  of  that  nerve  with  the  cerebro-spinal  nerves.  On  section,  they  arc 
seen  to  consist  of  a  reddish-gray  substance,  traversed  by  numerous  white  nerve 
fibres:  they  vary  ci.)nsiderably  in  form  and  size,  the  largest  Iwing  those  found  iu 
the  cavity  of  the  abdomen ;  the  smallest,  the  microscopic  ganglia,  which  exist 
in  considerable  numbers  upon  the  nerves  distributed  to  the  different  viscera. 
The  ganglia  are  invested  by  a  smooth  and  firm  closely -adhering  membranous 
envelope,  consisting  of  dense  areolar  tissue  and  continuous  with  the  neurilemma 
of  the  nerves.  It  sends  numerous  processes  into  the  interior  of  the  ganglia, 
which  support  the  bloodves-scls  supplying  its  substance. 

In  structure,  all  ganglia  are  essentially  similar,  consi.sting  of  the  same 
structural  elements  as  the  other  nervous  centres,  viz.,  a  collection  of  vesicular 
nervous  maf/er,  traversed  by  tubulnr  antl  gelntinous  nerve  Jibres.  The  vesicular 
nervous  matter  cou.sists  of  nerve  cells  or  ganglion-glubules,  most  of  which  apj>ear 
free,  and  of  a  round  or  oval  form,  being  more  especially  seated  near  the 
surface  of  the  ganglion ;  others  have  caudate  processes,  and  give  origin  to  nerve 
fibres.  In  the  ganglia,  the  nerve  cells  are  usually  inclosed  in  a  capsule  of 
granular  corpuscles  and  fibres.  The  tubular  nerve  fibres  run  tlirough  the 
ganglion,  some  being  collected  into  bundles;  others,  Bei)arating  from  each  otbcTf 
take  a  circuitous  course  among  the  nerve  cells  before  leaving  the  ganglia. 

The  Nerves  are  round  or  flattened  cortls,  communicating,  on  the  one  hand,  with 
the  cerebro- spinal  centre  or  the  ganglia,  and,  Vty  the  other,  distributed  to  the 
various  textures  of  the  body,  forming  the  medium  of  communication  between 
the  two. 

The  nerves  are  subdivided   iuto  two  great  classes,  the  cerebro -spinal,  which 

proceed  from  the  cerebro- spinal  axis,  and  the  sympnthetio  or  ganglionic  nerves, 

whicb  proceed  from  the  ganglia  of  the  sjinpalhetic;  the  cerebro-.«pinal  arc  the 

nerves  af  animal  Ufa,  being  distributed  to  the  organs  of  Hxa.  senses,  the  skin,  and 
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to  the  active  organs  of  locomotion,  the  muscles.  Tho  sympathetic  or  ganglionic 
nerves  aro  distributed  chiefly  to  the  viscera  and  bloodvessels,  and  are  termed  tho 
ncrvis  of  organic  life. 

The  CercbrO'Spi7tal  nerves  consist  of  numerous  nerve  fibres,  collected  together  and 
inclosed  in  a  membranous  sheath.  A  small  bundlo  of  primitive  fibres,  inclosed 
in  a  tubular  sheath,  is  callt.'d  Q./vniLuhts:  if  the  nerve  is  of  small  size,  it  may 
consist  only  of  a  single  funiculus,  but,  if  large,  the  funiculi  are  collected  together 
into  larger  bundles  or  fascieuU;  and  are  bound  together  in  a  common  membranous 
investment,  termed  the  shtalk.  In  structure,  the  common  sheath  investing  tlie 
whole  nerve,  as  well  as  the  scptsi  given  off  from  it,  which  separate  the  fasciculi, 
consist  of  areolar  tissue,  composed  of  white  juid  yellow  elastic  fibres,  the  latter 
existing  in  greatest  abuudauce.  The  tubular  sheath  of  the  funiculi,  the  neunlemTiNMt 
consists  of  a  fine,  smooth,  transparent  membrane,  which  may  bo  easily  separated, 
in  the  form  of  a  Lube,  from  the  fibres  it  incloses;  in  structure,  it  is,  for  Uie 
most  part,  a  simple  and  homogeneous  transparent  film,  occasionally  compoaod  of 
numerous  minute  reticular  fibr<s. 

The  cerebro- spinal  nerves  consist  almost  exclusively  of  the  tubular  nerve  fibres, 
the  gelatinous  fibres  existing  in  very  small  proportion. 

The  bloodvessels  supplying  a  nerve  terminate  in  a  minute  capillary  plexus, 
the  vessels  composing  which  run,  for  the  moat  part,  parallel  vith  tho  funiculi ; 
they  are  connected  together  by  short  transverse  vessels,  forming  narrow  oblong 
meshes,  similar  to  the  cajiillary  system  of  muscle. 

The  nerve  fibres,  as  far  as  is  at  present  known,  do  not  coalesce,  but  pursue  no 
uninterrupted  course  from  the  centre  to  the  periphery.  In  dissecting  a  nerve, 
hovrever,  mto  its  component  funiculi,  it  may  be  seen  that  they  do  not  pursue  a 
perfectly  insulated  courst*,  but  wciisionitlly  join  at  a  very  acute  angle  witJi  other 
lunicuti  proceeding  iu  the  same  dire<5lion;  from  these,  again,  branches  are  given 
off)  which  join  again  in  like  manner  with  other  funiculi.  It  must  be  remembered, 
however,  that  in  thesu  communications  the  nerve  fibres  do  not  coalest-e,  but  merely 
pass  into  the  sheath  of  the  adjacent  nerve,  become  intermixed  with  the  nerve 
fibres,  and  again  pass  on  to  become  blended  vnt\i  the  nerve  fibres  in  some  udjoining 
fasciculus. 

Nerves,  in  their  course^  subdivide  into  branches,  and  these  frequently  commu- 
nicate with  branches  of  a  neighboring  nerve.  In  the  sub<Uvision  of  a  nerve,  the 
filaments  of  which  it  is  composed  are  coutiuucd  from  the  truuk  into  the  brunches, 
and  at  their  junction  with  the  branches  of  neigliboring  nerves  the  filamcnU  pjias 
to  become  intermixed  with  tluwe  of  the  other  nerve  iu  their  further  progress;  in 
no  instance,  however,  do  the  separate  nerve  fibres  inosculate. 

The  communications  which  take  place  between  two  or  more  nerves  form  what 
is  called  a  plexus.  Sometimes  a  plexus  is  fonned  by  the  primary  branches  of  the 
trunks  of  the  nerves,  as  the  cervical,  brachial,  Uimbiir,  an<l  sacral  plexnses,  and 
occasionally  by  the  terminal  fasciculi,  as  in  the  ]>lexuses  formed  at  the  periphery 
of  the  body.  In  the  formation  of  a  plexus,  the  component  nerves  divide,  then 
join,  and  again  subdivide  in  such  a  complex  manner  that  the  individual  fasciculi 
become  interlaced  most  intricately ;  so  that  each  branch  lea\'ing  a  plexus  may 
contain  filaments  from  each  of  the  primary  nervous  trunks  which  form  it  In  the 
formation  also  of  the  smaller  plexiL'-es  at  the  j>eriphery  of  the  bttdy.  there  is  a  free 
interchange  of  the  fasciculi  and  primitive  fibrils.  In  each  case,  however,  tho 
individual  filaments  i*emain  separate  and  distinct,  and  do  not  inosculate  with  each 
other. 

It  is  probable,  that,  through  this  interchange  of  fibres,  the  different  hranches 
passing  off  from  a  plexus  have  a  more  extensive  connection  with  the  .spinal  cord 
than  if  each  of  them  had  prrxK^led  to  be  distributed  without  such  ctmnection  with 
other  nerves.  Consequently,  the  jmrts  supplied  by  these  nerves  have  more  ex- 
tended relations  with  the  nervous  centres;  by  this  means,  also,  groups  of  muscle* 
mav  be  associated  for  combincfl  action. 

The  termination  of  nerve  fibres  signifies  their  mode  of  di."*tribulion  and  ooD- 
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nectjon  in  the  nerve  centres,  and  in  tlie  liiffereni  organs  and  tissues  they  snpply; 
the  former  ure  calleti  their  central,  the  latter  their  jKriplieral  terminations. 

As  to  the  mode  in  which  the  nerve  Hbres  ore  disposed  in  the  nervous  centres,  it 
is  probable  that  many  originate  from  nerve  oorpusclcs,  in  the  manner  before  men- 
tioned; others  probably  ihrm  simple  loops.  As  to  the  more  exact  motle  of 
connection  of  the  nerve  iibres  with  the  nerve  corpuscles,  it  appears  that  more 
commonly  as  the  fibre  approaches  the  vesicle,  the  white  Bubstance  of  Schwann 
gradually'  disapptairs,  and  the  tubular  membrane  expands,  so  aa  to  envcIoi>e  the 
corpuscle ;  the  sheath,  contracting  at  the  opposite  side  of  the  corpuscle,  is  ngnin 
continuous  with  the  tubular  BliciUh  of  the  nerve  fibre,  a  prolongation  from  the 
granular  substance  of  the  corpuscle  extending  for  some  distance  along  each  part 
of  the  nerve  tube,  and  talcing  the  place  of  the  usual  elements  of  the  nerve  fibre. 
Whether  this  relation  of  uervo  fibres  Ui  ganglion-corpuscles  is  common  to  all 
kinds  of  nerve  fibres,  Las  yet  to  be  dcterminecL 

In  the  peripheral  distribution  of  the  nerves,  small  bundles  of  nerve  fibres  com- 
monly form  delicate  plexusiis;  these,  dividing,  give  off  iha  primitive  fibres,  which 
are  disposed  of  in  various  ways  in  dift'orcnt  tissues. — 1.  OccaKionally  the  elemen- 
tary tibre-s  are  di.-stiosed  in  hups,  as  has  been  found  in  the  inlerual  ear,  in  the 
papilho  of  the  tongue  and  of  the  skin,  in  the  tooth  pulp,  and  in  striped  muscular 
tissue;  each  fibre,  after  issuing  from  a  branch  in  a  terininal  plexus,  runs  over  or 
through  the  substance  of  the  tissue,  and,  turning  buck,  joins  tue  same  or  a  neigh- 
boring branch,  in  which  it  probably  passes  back  to*a  ner\'i>u8  centre.  2.  Some- 
times each  ultimate  nerve  fibre  divides  into  several  hruuchvs,  which  spread  out  in 
the  subsUmt^  of  the  tissue,  as  is  seen  in  the  retina,  in  the  muscular  tissue  of  the 
frog  and  lower  verlebruta.  3.  Sometimes  tlie  ultimate  nerve  fibres  form  minute 
pkxtises,  as  jn  certain  serous  membranes,  v'l/..,  the  peritoneum,  and  in  the  pia  mater 
of  the  brain  and  cord,  4.  Not  uncommonly  the  nerve  fibres  terminate  by />« 
tmis,  as  is  seen  in  the  Pacinian  oorpuscles,  and  in  some  of  the  papillae  of  the  Bkin. 
6.  Occasionally,  the  nerve  fibres  are  brought  into  direct  connection  with  ncrvc- 
corpuscks,  as  in  the  retina  and  in  tlie  lamina  spiralis  of  the  internal  oar. 

Some  nerve  fibres  have  no  perijiheral  termiiuitiou.  Gcrber  has  shown,  that 
nerve  fibres  occasionally  form  loops,  by  their  junction  with  a  ncigli boring  fibre  in 
the  same  fasciculus,  and  rtitura  to  the  cerebro-spinal  cenliii  without  having  any 
peripheral  termination-  These  he  considers  to  oe  sentient  nerves,  appropriated 
exclusively  to  the  nerve  itself,  the  Tiervi  tu^rvorum,  upon  which  the  senaibility  of 
the  nerve  aepends,  and  quite  exclusive  of  the  seusation  produced  by  an  impression 
made  at  the  peripheral  end  of  the  nerve.  These  fibres  bear  some  analogy  to  those 
met  with  in  the  back  part  of  the  optic  commissure,  where  a  set  of  fibres  piisses 
&om  one  optic  tract  across  the  commissure  to  the  optxisite  tracts  having  no  com- 
munication with  the  optic  nerve ;  also  in  the  communications  formed  between  the 
cervical  nerves  and  spinal  accessory  and  tlescendens  noni,  the  nerve  fibres  forming 
an  arch  connected  by  each  extremity  with  the  ccrebro-spinal  centre,  and  having 
no  peripheral  leruiination. 

Again,  some  nerve  fibres  would  appear  to  have  no  central  connection  with  the 
eerebro-spinal  centre,  as  those  forming  the  most  anterior  part  of  the  optic  com- 
misfiure.  These  inter-retinal  fibres,  as  they  are  called,  commence  in  the  retina, 
pass  along  the  optic  nerve,  and  across  the  commissure  to  the  optic  nerve  and 
retina  of  the  opposite  side. 

The  point  of  connoctiau  of  a  nerve  with  the  brain  or  spinal  cord  is  called,  for 
ooavenience  of  description,  its  oriijin  or  rooL  If  the  fasciculi  of  which  the  nerve 
Is  composed  should  all  arise  at  or  near  one  point,  or  along  one  tracts  the  root  ia 
called  single.  IX,  on  the  contrary,  the  fasciculi  divide  into  two  separate  bundles, 
which  are  eonnecte<l  at  two  difierent  points  with  any  part  of  the  eerebro-spinal 
centre,  such  nerve  is  said  to  have  a  ilnuhle  oriffin,  or  to  arise  by  two  roots,  cich  of 
which  may  have  a  separate  fuuction,  as  iu  the  spinal  nerves.  The  point  where 
the  separate  fasciculi  of  a  nerve  are  connected  to  the  surfiice  of  the  cerebro*spinal 
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centTe.  ia  caUed  the  ajyparent  oritjt'n  of  a. nerve ;  the  term,  real  or  deep  origin,  l>eiDg 
given  to  tiiat  part  of  the  conlre  from  wliich  a  nerve  actually  springs. 

The  SympaihHic  nerve  cousists  of  tubular  aud  gelatinous  fibres,  intermisedj 
with  a  varying  proportion  of  filament^jus  areolar  tissue,  and  incloeed  in  a  i^hcatll 
formed  of  fibro-areolar  tissue.    The  tubular  fibres  are,  for  ibe  most  pari,  smaller'] 
than  tboMS   composing  tbe  cerebro-spinul  nerves;   ibeir  double  contour  ia  lesa 
distinct,  and,  according  to  llemak,  tliey  present  nuclei  similar  to  those  found  in 
tbe  gelatinous  ncr\'o  fibres.     Those  branches  of  tlie  sympathetic  which  present  a 
well-marktid  gray  color  aro  composed  more  especially  of  gelatinous  nerve  fibres 
intermixed  with  few  tubular  fibres ;  whilst  those  of  a  white  color  contain  mor»1 
of  the  tubular  fibres,  and  few  gelatinous.     Occasionally  the  gray  and  white  cords] 
run  together  in  a  single  nerve,  without  any  intcrmucture,  as  in  the  branches  c 
communication  between  the  sympathetic  ganglia  and  the  spinal  uerves,  or  iu  tl 
commuuiaitiug  cords  between  the  gunglia. 

The  nerve  tibrcs  both  of  the  ccrebro-spinal  and  sympathetic  eyetcm  convcj 
impressions  of  a  twofold  kind.  The  s/msitive  nerves,  called  also  centripetal  <»^ 
afftreiit  nerves,  transmit  impreHsiona  made  upon  their  peripheral  extremities  to  the 
nervous  centres,  and  in  this  way  the  mind,  through  the  metJium  of  the  braii 
becomes  conscious  of  external  objects.  The  motor  uerves,  calle<i  also  centrifu^ 
or  effennt  nerves,  transmit  impressiona  from  the  nervous  centres  to  the  rmrts  to 
which  the  nerves  arc  distributed,  these  impressions  either  exciting  muscuhir  con- 
tractions, or  infiueacing  the  processes  of  uutritiou,  growth,  and  secretioiL 

The  Corebro-spinal  Centre  consists  of  two  parts,  the  sjiinal  cord  and  the  onoe- 
phalon:  the  latter  may  be  sukUvidod  into  the  cerebrum,  the  cerebellum,  the  pona^ 
Varolii,  and  the  medulla  oblongata. 


THE  SPINAL  CORD  AND  ITS  MEMBRANES. 

DfKserlityn.  To  diuect  thr  coni  and  its  memliranos,  it  will  he  necessary  to  lay  npen  the  whole 
Icogtb  of  tbe  Bpinnl  cudhI.  For  this  purpose  the  rouscli'-a  must  be  Bcparated  from  the  vertebral 
proores,  «o  bb  to  exnosu  the  BpinouB  processes  uod  lamina;  of  the  vcrtebne ;  aod  the  latter] 
must  bo  gQWQ  throuffti  on  CBch  side,  close  to  the  root»  of  the  transverse  processes,  from  the  (hin* 
or  fourth  cervical  vertebra,  above,  to  iho  t*ucruiu.lH-Iow.  The  verlebrol  orfht>s  havio];  been  <1ii 
placed,  by  meacs  of  a  chisel,  and  the  Sfpuratc  fnt(:ineni«  removed,  the  dura  matrr  will  W 
ezpoKd,  covered  by  a  plexutt  of  veius  aod  a  quantity  of  loose  areolar  Itssae.  oflea  iuBttnited 
vilh  n  serous  fluid.  The  archca  of  the  upper  Tertcbra>  are  best  divided  by  means  of  a  stro 
pair  of  forceps. 

Mkubrases  of  tbe  Cord. 

Th&  membranes  which  envelop  the  spinal  cord  are  three  in  number.     The. 
most  external  is  the  dura  mater,  a  strong  fibrous  membrane,  wbich  forms  a  Ic 
slieath  around  the  cord.    The  most  internal  ia  the  pia  mater,  a  cellulo-vascular^ 
membrane,  which  closely  invests  the  entire  surface  of  the  cord.     Between  the 
two,  is  the  arachnoid  membrane,  an  intcrme<liate  serous  sac,  which  envelopes  tbe 
oord,  and  is  then  reflected  on  the  inner  surface  of  the  dura  mater. 

The  Dura  Mater  of  the  cord,  continuous  with  that  which  invests  the  "brain, 
is  a  loose  sheatli  which  surrotutds  it,  bein^  separated  from  the  bony  walls  of  the 
spinal  canal  by  a  quantity  of  loose  areolar  ail! pose  tissue,  and  a  plexus  of  veins. 
It  is  attached  to  the  circumference  of  the  foramen  magnum,  and  to  the  posterior 
common  ligament,  througliuut  tbe  whole  length  of  the  spinal  caual,  by  fibrous 
tissue;  and  extends,  below,  as  far  as  the  top  of  the  sacrum;  but,  beyond  this 
point,  it  is  impcr>'iouH,  being  continued,  in  the  form  of  n  slender  cord,  to  the  bock 
of  Ihe  coccyx,  where  it  blemls  with  tho  periosteum.  This  sheath  is  much  larger 
tinan  is  necessary  for  its  contents  and  its  size  is  greater  in  the  cervical  and  lumbar 
regions,  than  in  the  dorsal.  Ila  inner  surface  is  smoolh.  and  covered  by  a  layer  of 
polyrjonal  cells;  and  on  each  side  Tnay  be  seen  tho  double  openings  which  trans- 
mit the  two  roots  of  the  corresponding  spinal  nerve,  the  fibrous  layer  of  the  dun 
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mater  being  continued  in  the  form  of  a  tubular  prolongation  on  them  as  they  issue 
from  these  aperiures.  These  prolougatious  of  the  dura  mater  are  short  in  the 
upper  part  of  the  spine,  but  become  gradually  longer  below,  forming  a  number 
of  tubes  of  fibrous  membrane,  which  inclose  the  sacral  nerves,  and  are  contained 
in  the  spinal  canal. 

The  ahief  peculiaritiea  of  the  dura  mater  of  the  cord,  as  compared  with  that 
investing  the  brain,  are  the  following: — 

The  dara  mater  of  the  cord  is  not  adherent  to  the 
bones  of  the  spinal  canal,  which  have  an  independent   Fig.  253.— T]i«  Spina]  Conl  aud 
periosteum.  **•  Wombfaw* 

It  does  not  send  partitions  into  the  fissarea  of  the 
cord,  as  in  the  brain. 

Its  fibrous  laminui  do  not  separate,  to  form  venous 
sinuses,  as  in  the  brain. 

Structure.  The  dura  mater  consisU  of  white  fibrous 
tissue,  arranged  in  bands  which  intersect  one  another. 
It  is  sparingly  supplied  with  vessels;  and  no  nerves 
have  as  vet  been  tract:d  into  it. 

The  Arachnoid  is  exposed  by  slitting  up  the  dnra 
mater,  and  reflecting  this  membrane  on  either  eide 
(fig.  253).     It' is  a  thin,  delii;ate,  serous  membrane,  ^^^^^^ 

which  invests  the  outer  surface  of  the  cord,  and  is  *"'"4^-«^^^^^^/'''4' 
then  reflected  upon  the  inner  surface  of  the  dura 
mater,  to  which  it  is  intimately  adherent.  That 
portion  which  surrounds  the  cord  is  called  the  vis- 
oral  layer  of  Oie  arachnoid;  and  that  which  lines 
the  inner  surface  of  the  dura  mater,  the  pariaUtl 
ittyer;'  the  interval  between  the  two  is  called  the  j 

cavity  of  the  arachnoid.     The  visceral  layer   forms  ?■« 

a  loose  sheuth  around  the  cord,  so  as  to  leave  a  con- 
dderable  interval  between  the  two  which  is  called 
the  tub-arachnoidean  space.  This  space  is  largest 
at  the  lower  part  of  the  spinal  canal,  and  incloses 
the  mass  of  nerves  which  form  the  cauda  equina.    It 

contains  an  abundant  serous  secretion,  the  cerebro-spinal  fluid,  and  usually  com- 
manicates  with  the  general  ventricular  cavity  of  the  brain,  by  meaus  of  an  opening 
in  the  fibrous  layer  of  the  inferior  boundary  of  the  fourth  ventricle.  This 
secretion  is  sufiicient  in  amount  to  ex- 
paad  the  arachnoid  membrane,  so  as  to 
oomplciely  fill  up  the  whole  of  the  space 
included  in  the  dura  mater.  The  sub- 
arachnoidean  space  is  crossed,  at  the  back 
part  of  the  cord,  by  numerous  fibrous 
oands,  which  stretch  from  the  arachnoid 
to  the  pia  mater,  especially  in  the  cervi- 
cal region,  and  is  partially  subdivided 
by  a  longitudinal  membranous  partition, 
which  serves  to  connect  the  arachnoid 
with  the  pia  mater,  oppo^^itc  the  posterior 
median  fissure.     ThiH  partition  is  incom- 

pletev  and  cribriform  in  structure,  consiKting  of  bundles  of  white  fibrous  tissue, 
mterUcing  with  each  other.  The  visceral  layer  of  the  arachnoid  surrounds  the 
lipinal  nerves  where  they  arise  frum  die  cord,  and  incloses  them  in  a  tubular 


Hg.  2B4 — Tmnsveiw  S^ctian  of  the  Spinal 
Curd  and  iu  U«iubrsiieB. 
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'  Kiniik«r  deoies  that  the  inner  enrface  of  tbe  don  mater  in  covered  b^  an  oater  larer  of  the 
ftraeliiiiitii.  and  dntes,  thai  Dotliing  is  foutid  here  except  an  epithelial  lajor,  do  trace  o\  a  special 
mabroiic  existing. 
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sheath  as  fir  as  tlieir  point  of  exit  from  tUe  dura  mater,  wbere  it  beooraea  < 
tiTiiiniLs  with  the  purictnl  layer. 

The  araobaoid  ia  destitute  of  vessels.  Ko  nerves  have  as  yet  been  traced  iuto 
this  membnine. 

The  Pia  Mater  of  the  cord  is  exposed  on  the  removal  of  the  arachnoid  (fig.  25S)i 
It  is  less  vascular  in  structure  than  the  pia  mater  of  the  brain,  with  which  it  is 
c<»ntinuous,  being-  thicker,  more  dense  in  structure,  and  composed  of  fibrous  tissne, 
arraugod  iu  lougitudinal  bundles.  It  covers  the  entire  surface  of  the  coril,  lo 
which  it  is  very  intimately  adherent,  forming  its  neurilemma,  and  sends  a  process 
downwanls  into  it,**  anterior  fi.ssure,  and  another,  extremely  delicate,  into  tbaj 
posterior  fissure.  It  also  forms  a  sheath  for  each  of  the  filaments  of  the  spinal 
nerves,  and  invests  the  nerves  themselves.  A  longitudinal  fibrous  band  extends 
along  the  middle  line  ou  its  anterior  surface,  calletl  by  Haller,  the  linea  splendens;  i 
and  a  somewhat  similar  baud,  the  li*^amentum  denticulatum,  is  situated  on  each. 
side.  At  the  point  where  the  cord  terminates,  the  pia  mater  becomes  contracted, 
and  is  continued  down  as  a  long,  slender  filament  {filum  terminak),  which 
descends  through  the  centre  of  the  mass  of  nerves  forming  the  cauda  equina,  and 
is  blended  with  the  impervious  sheath  of  dura  mater,  on  a  level  with  the  lop  of 
the  sacral  canal.  It  .assists  in  maintaining  the  cord  in  its  position  during  the 
movements  of  the  trunk,  and  is,  from  this  circumstance,  called  the  central 
ligament  of  the  spinal  cord.  It  contains  a  little  nervous  substance,  which  mnv 
bo  traced  for  some  distance  into  its  upper  part,  and  is  accompanied  by  a  Bmall 
artery  and  vein. 

Stntctttre.  The  pia  mater  of  the  cord,  though  less  vascular  than  that  wbicb 
invests  ibo  brain,  eout'iins  a  network  of  delicate  vessels  in  its  substance.  It  ia 
also  supplied  with  nerves,  which  are  derived  from  the  sympathetic,  and  from  tho 
jKwtcrior  roots  of  the  spinal  nervt*s.  At  the  upper  part  of  the  cortl,  the  pia 
mater  presents  a  grayish,  mottled  lint,  which  is  owing  to  yellowish  or  brown 
pigment  cells  being  scattered  within  its  tissue. 

The  fjff/amtiilum  DmtirnUitnm  (fig.  2rj3)  i.s  a  narrow,  fibrous  band,  situated  on 
each  side  of  the  spinal  cord,  throughout  it^  entire  length,  and  separating  thai 
anterior  from  the  posterior  roots  of  the  spinal  nerves,  having  received  its  namaj 
from  the  serrated  appearance  which  it  preseuLs.     Its  inner  border  is  continuous 
with  the  pia  mater,  at  the  side  of  the  cord.     Its  outer  lyoitier  presents  a  series  of 
triangular,  dentatcd  serrations,  the  points  of  which  are  fixetl,  at  intervals,  to  the 
dura  mater,  serving  to  unite  together  the  two  layers  of  the  arachnoid  membrana.( 
Tlicse  serratious  are  about  twenty  in  number,  on  each  side,  tho  first  being  Bttaohe^l 
to  tlie  dura  mater,  opposite  the  margin  of  tho  foramen  magnum,  between  ihft" 
vertebral  artery  and  the  hypoglossal  nerve;  and  the  last  corresponds  to  nearly  tho 
lower  end  of  the  cord.     I^ts  use  is  to  support  tho  cord  iu  the  nuid  by  which  it  is 
surrounded. 


Thb  Spinal  Cord. 

The  spinal  oor^  {medulla.  spinaH8y\»  the  cylindricalelongiitadpartof  the  cerebro- 
spinal axis,  which  is  contained  in  the  spinal  canal.     Its  length  is  usually  tbovt 
sixteen  or  seventeen  inches,  and  its  weight,  when  divested  of  its  membroneB  aiulj 
nerves,  about  one  ounce  and  a  half,  its  proportion  to  the  encepbalon  being  abot 
1  to  53,     It  does  not  nejirly  fill  the  canal  in  which  it  is  contained,  its  investiofl 
membranes  Ixjiug  sepamted   from  tho  surrounding  walls  by  areolar  tissue  ana 
a  plexus  of  veins.     It  occupies,  in  the  adult,  the  upper  two-thirds  of  the  spinal 
canal,  extending  from  tho  foramen  magnum  to  tho  lower  border  of  the  body  of 
the   flrst  lumbar  vertebra,  where  it  terminates  in  u  blender  filament  of  gra^  ~ 
substance,  the  filnm  tervu'nak,  which  lies  concealed  among  the  leash  of  nerves^ 
forming  the  cauda  equina.     In  the  foetus,  before  the  third  month,  it  extends  to  the 
bottom  of  the  sacral  canal;  but,  after  this  period,  it  gradually  recedes  from 
below,  as  the  gruwth  of  the  bones  composing  the  canal  is  more  rapid  ia  proportion 
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ttan  the  cord ;  so  fbat,  in  tlio  cbild  at  birth,  it  extends  as  far  as  the  tbird  lumbur 
vertebra.  Its  poi*ition  varies  also  according  to  the  degree  of  curvature  uf  the 
Spinal  column,  being  raised  somewhat  in  flexion  of  the  spine.  On  examiainff 
its  surface  it  presents  a  diftcrcnee  in  its  diameter  in  different  part*},  being  marked 
"by  two  ealargemeuta,  an  upper  or  cervical,  and  a  lower  or  lumbar.  The  cervical 
^enlargement,  which  is  the  larger,  extends  from  the  third  cervical  to  the  first  dorsal 
prertebra:  its  greatest  diameter  is  in  the  transverse  direction,  and  it  corresponds 
"with  the  origin  of  the  nerves  wliieh  supply  the  upper  extremities.  ITio  lower 
or  lumbar  enlargement  is  situated  opposite  the  last  dorsal  vertebra,  its  greatest 
diameter  being  from  before  backwards.  It  corresponds  with  the  origin  of  the 
nerves  which  supply  the  lower  extremities.  In  form,  the  spinal  c<)rd  is  a  flattened 
cylinder.  Its  anterior  surface  presents,  along  the  middle  line,  a  longitudinal 
fiaaore,  the  anterior  median  Assure;  and,  on  its  posterior  suH'aoe,  another  fissure 
exists,  which  also  extends  along  tlie  entire  length  of  the  cord,  the  jwsterior  median 
fissure.  These  fissures  serve  to  divide  the  cord  into  two  symmetrical  halves, 
which  are  united  in  the  middle  line,  throughout  their  entire  lengtli,  by  a  transverse 
band  of  nervous  substance,  the  commissure.    > 

The  AnitHor  Tnedian  JiMHre  is  wider,  but  of  loss 
depth,  than  the  posterior,  extending  into  the  cord  for 
about  one-third  of  its  thickness,  and  is  deepest  at 
the  lower  part  of  the  cord.  It  contains  a  prolonga- 
tion from  the  pia  mater;  and  its  floor  is  formed  oy 
the  anterior  white  commissure,  which  is  jxirforated  by 
numerous  bloodvessels,  which  pass  to  the  centre  of 
the  cord. 

The  Posterior  vnettian  fissure  is  much  more  deli^ 
cate  than  the  anterior,  and  most  distinct  at  the  upper 
and  lower  parts  of  the  cord.  It  extends  into  the 
obrd  to  about  one-half  of  its  depth.  It  contains  a 
very  slender  process  of  the  pia  mater  and  numerous 
bloodvessels,  and  its  floor  is  formed  by  a  thin  layer 
of  white  substance,  the  posterior  white  commissure. 
Some  anatomists  state,  that  the  bottom  of  this  fissure 
corresponds  to  the  gray  matter,  except  in  the  cerviejil  region,  and  at  a  point 
corresponding  to  the  enhirgcment  in  the  lumbar  region. 

Lateral  Fissures.  On  either  side  of  the  anterior  median  fissure,  a  linear  series 
of  foramina  may  bo  obscrve<l,  imliraling  the  points  where  the  anterior  roots  of 
the  spinal  nerves  emerge  from  the  cord.  This  is  called,  by  some  anatomists,  the 
anterior  lateral  fissure  of  the  cord,  although  no  actunl  fissure  exists  in  this 
situation.  On  either  side  of  the  posterior  median  fis.sure,  uloug  the  line  of 
attachment  of  the  posterior  roots  of  the  nerves,  a  delicate  fissure  may  be  seen, 
leading  down  to  the  gray  matter  whieh  approaches  the  surface  in  this  situation: 
this  is  called  the  posterior  lateral  fissure  of  the  spinal  cord.  Ou  the  posterior 
surface  of  the  spiral  cord,  on  either  side  of  the  posterior  median  fissur*^,  is  a  slight 
longitudinal  furrow,  marking  off  two  slender  tracts,  the  [>osti:rior  median  columns. 
These  are  most  distinct  in  the  cervical  region,  but  are  stated  by  FovUle  to  exist 
throughout  the  whole  length  of  the  curd. 

Columns  of  the  Cord,  The  fissures  divide  each  balf  of  the  spinal  cord  into 
four  columns,  an  anterior  column,  a  lateral  column,  a  posterior  column  and  a 
posterior  median  column. 

The  anterior  column  includes  all  the  portion  of  the  cord  between  the  anterior 
median  fissure  and  the  anterior  lnti;ral  fissure,  from  which  the  anterior  roots  of 
the  nervea  arise.  It  is  continuous  with  the  anterior  pyramid  of  the  medulla 
oblongata. 

The  lateral  colnmn,  the  largest  segment  of  the  cord,  includes  all  the  portion 
Iwtween  the  anterior  and  pijsterior  lateral  fissures.  It  is  continuous  with  the 
lateral  column  uf  the  medulla.    13y  some  anatomists,  the  anterior  and  lateral 
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columns  are  included  logctlier,  under  the  name  of  the  antero-lateral  column^ 
wLicli  lorms  rather  more  than  two-thirds  of  the  entire  circumfcren^o  of  the 
cord. 

The  posterior  column  is  situated  hetwccn  the  poBtorior  median  and  posterior 
lateral  fi.tsures.     It  is  continuous  with  the  rostiform  botly  of  the  medulla. 

The  posterior  median  cohtmn  \s  that  uarruw  oogment  of  the  cord  which  is  seen 
on  each  side  of  the  posterior  median  fissure,  usually  included  with  the  preceding 
as  the  p(jsterior  column. 

Sinicture  of  the  Cord,  If  a  transverse  section  of  the  spinal  cord  ho  made,  it 
will  bo  seen  to  consist  of  white  and  gray  nervous  suWance,  'The  white  matter 
is  situated  externally,  and  constitutes  its  chief  portion.  The  gray  substance 
oocupies  its  centre,  and  is  so  arranged  as  to  present  on  the  surface  of  the  section 
two  erescentio  masses  ])laced  one  in  each  lateral  half  of  the  cord,  united  together 
by  a  transverse  band  of  gray  m;iltcr,  tho  gray  comuiissure.  Kach  crcsccntic  mass 
has  an  anterior  iuid  posterior  born.  The  p^Mtcrior  horn  is  long  and  narrow,  and 
approaches  the  surface  at  tlie  posterior  lateral  iissuru,  near  which  it  presents  ft 
slight  enlargement.  The  anterior  horn  is  short  and  thick,  and  does  not  quite 
reaoh  the  surface,  but  extends  towards  tho  point  of  attachment  of  the  anterior 
roots  of  the  nerves.  Its  margin  presents  a  deutato  or  stellate  appearance.  Ott-ing 
to  this  peculiar  arrangement  of  the  gray  matter,  the  anterior  and  [wsterior  boms 
projecting  towanls  tlie  surface,  each  half  of  the  cord  is  divided,  more  or  leas 
completely,  into  three  columns,  anterior,  middle,  and  posterior;  the  anterior  and 
midale  being  joined  to  form  the  antero-lateral  oolumu,  as  the  anterior  horu  doea 
not  quite  reach  the  surface. 

The  gray  commissure,  which  connects  the  two  cresccntic  masses  of  gray  matter, 
is  separated  from  the  bottom  of  the  anterior  median  fissure  by  the  anterior  white 
commissure;  and,  from  the  bottom  of  tlie  posterior  fissure  by  tlie  posterior  white 
commissure.  Tho  gray  commissure  consists  of  a  transverse  band  of  gray  matter, 
and  of  white  fibres,  derived  from  the  opposite  half  of  the  cord  and  the  posterior 

roots  of  the  nerves.  The  anterior  commissure  is 
formed,  partly  of  fibres  from  the  anterior  cjolumn, 
and  partly  from  tho  fibrils  of  the  anterior  riXJts  of 
the  spinal  nerves,  which  decussate  as  they  pass  across 
Jrom  one  to  the  other  side. 

Tiio  mode  of  arrangement  of  tho  gray  matter,  and 
its  unmount  in  proportion  to  the  white,  vary  in  different 
parts  of  the  conl  Thus,  the  posterior  horns  are 
long  and  narrow,  in  tho  cer\'ical  region;  short  and 
narrower,  in  the  dorsal;  short,  but  wider,  in  the 
lumbar  region.  In  the  cervical  region,  the  crescentio 
portions  are  small,  the  white  matter  more  abimdant 
than  in  any  other  region  of  the  cord.  In  the  dorsal 
region,  the  gray  matter  is  least  developed,  the  white 
matter  being  also  small  in  quantity.  In  the  lumbar 
region,  tho  gray  matter  is  more  abundant  than  in 
any  other  region  of  tho  cord.  Towards  the  lower 
end  of  tlie  cord,  the  white  matter  gradually  ceasea. 
The  crescentio  jwrtions  of  the  gray  matter  soon  blond 
into  a  single  mass,  which  forma  the  only  constituent  of  it£  extreme  point 
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256. — TramviTTM)   S^cIiodii 
of  the  Conl. 
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Offtttt    timlar-rrg/mm 


The  tohite  auhttnnve  of -the  ford  ronslsts  of  traosrcrac,  obliqnc,  and  J^^^^^H||rcB.  inth 
olrxxlvcBBcU  and  coQiiectiTc  tiMtic.  ^^^^^^^^V 

The  tntftMtr/^r  fihrm  pnweed  Trom  llio  (;niy  BiibBtnnce,  and  form  wiln  cM^^Hn  kiod  of 
pVxiis  between  Ihe  humflcd  of  loni/iiiidiuiil  ntitvH  with  which  inuny  uru  cuntiDuoufl^^Fbile  oiben 
reach  tho  Kurface  of  thi^  curd  ihrnutrh  liMuros  containiti(f  conDl^ctive  lissac.  Within  the  pnv 
cnhslancc  ihev  are  coDliouoaB  with  the  Foots  of  thv  oorvcs.  the  processed  of  the  nerve  cells,  ana 
with  the  iinierior  »nd  poMeriorcnmmiMiirf*.  The  »hii'fue  fthrea  proceed  from  the(fr»v  «abfii«Bce 
buth  upwards  aod  dowawiird^ :  they  ronn  the  deep  etrnta  of  the  while  colnmiu,  and,  ti.ftor  runiiiog 


lL  cord. 


pig.  267. — TnuuTerae  Station  of  the  gray  Fobstanca 
of  llie  spinxl  corti,  near  tbe  niiddlu  uf  lUo 
dorsal  region.     &I&eQified  13  diameters. 


cC*^. 


ft  variable  lenpth  become  Baperfi<-iul.    The  lrm<jitHdinal  fibi^it  are  more  anperficial,  nin  nearly 
imnUti'l  with  each  ulber,  and  furm  ;bc  greater  portioo  of  Uio  white  co)uam«. 

Tbe  gray  au^Mitunct:  o(  thu  cord  cuD* 
aisls  of,  I.  Nerve  fibres  of  vitrialile,  but 
smaller,  arerogt!  diameter  than  tbnse  of 
the  cotamos.  2.  Nerve  cells  of  vnriniis 
shapes  and  sixes,  with  rrnnt  twi>  to  eiKht 
prdccaseH.  3.  Blood  vuasela  und  coa- 
Dectir«  lisKQp, 

Each  lateral  half  of  the  frrar  anb- 
Ettoace  ia  divided  into  an  anterior  and 
posterior  horn,  and  tbe  traclai)  ioU-r- 
medio  lateralis,  or  Inleral  part  of  the 
^tvlj  sabslancc  between  tDQ  anterior 
and  posterior  cornua. 

The  pfiMfn'or  horn  consists  of  two 
partA,  toe  raput  romu,  or  expanded  ex- 
tremity of  the  born  (fig.  !£-^7).  rotrnd 
wUich  is  the  ]i(tbtcr  Bpace'or  lamina, 
tbc^Utinon^  substtiDce:  sind  the  cerrix 
eorntt,  or  n.-maitiin^  onrrow  iiortioD  of 
the  horn,  as  far  forwards  aa  the  central 
c'aii:il. 

The  fTtflaticuus  anbstancc  contains 
a1on<>  its  tiordfr  a  ncriea  of  large  ncrre 
celU;  bai  more  inicninllf  ccustKts  of  a 
strutam  of  itmull  celltc  traversed  by 
transverse,  ohliqne,  and  lunjptudinal 
fibres  (ags.  25U  and  2.SU). 
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Fig.  2S8. — Traiitve»«  Bectioii  of  tho  gray  sabftanoe  of  tha  spinal  cord  Ihronph  the  middltt  of  \ht 
Inmbar  en)arfeiii<.-iit.  On  W\«  Wtl  side  tho  groapii  of  lariz«  c«ll<i  iiro  ie«a;  on  tbe  right  sid« 
the  coune  of  tlia  fibres  urithont  tbe  oelU.    Magnified  ISdintiicters, 
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Nearly  the  whole  inner  half  of  tbe  cerrix  is  occnpied  by  a  remarkable  and  important  mlumn 
of  nerve  eell»,  calW)  tho  poAti'rtur  vfnimtar  roUtwn  (flp.  2rt71,  which  varies  in  «xe  and  appearance 
in  different  regions  of  the  cord,  nnd  is  intimatelv  connectnl  with  the  posterior  ruot^  of  the 
ncnres. 
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■Wiihin  am!  sIoog'Dic  otitor  bor<!er  of  ihc  cervii  ure  Bcreral  llii<k  bondlcs  of  loagitndiDrtl 
8brc)),  rep  resell  I  (><1  in  the  udjoiniotr  fiffure  bv  tho  dark  spots;  other  buu»iU-8  of  the  same  kinJ 
m&7  be  seen  Id  the  gray  sabstance  along  the  fine  of  juncUon  of  the  caput  wtib  the  eervix  coraa 
(fiK.258). 

The  an/erior  horn  of  the  gnvy  substance  in  the  cervical  and  lumbar  swelling,  where  it  givf§ 
origin  to  the  nervt-.s  of  tho  cxiri-miiies,  is  miicii  larccr  than  in  any  other  region,  and  contains 
seTenil  distinct  groups  of  large  and  variou^^ly  ishuped  ul-Us.  Thin  is  wl-U  iibuwn  on  comparing 
the  above  figures. 

The  (racttis  intermedin  lateralis  (fig.  257)  extendi 
from  the  upper  part,  of  the  lutnluir  to  the  b>wer  part 
of  the  cervical  cnlyrpement,  and  conaisis  of  varionsly 
shaped  cells,  which  are  smaller  than  those  of  the 
anterior  cornu.  In  the  neck  above  Ibe  cervical  en- 
larfremetit,  a  similar  tract  reappears,  and  is  Imversed 
by  the  lower  imrt  of  the  i^pioal  accessory  nerve. 

Orifjin  of  the  A'tnal  jNVrfCfl.  The  poMcrior  motM 
nre  larger  thuo  tne  anterior ;  bat  their  component 
filameuts  are  finer  and  more  delicate.  They  are  all 
attached  immediately  to  ^he  posterior  rolnmns  only, 
and  decnKsate  wjih  earb  other  in  all  directinns  tbroncb 
thi!  columns;  bnt  stime  i^f  them  ]tam  throtif;h  tne 
gray  subatanve  into  both  llie  lateral  and  anterior 
colamUB.  Within  the  gray  substance,  they  ran  Inn- 
gitudiuiilly  upwards  and  dowownrtls ;  transvrrs«'ty 
tlirou^'h  the  posterior  conimisetare  to  the  oppot^ite 
side ;  and  into  the  anterior  cornu  of  tbcir  own  side 
(figs.  2yH  and  259). 

Tho  anttriftr  roots  are  attached  exclosively  to  (he 
anterior  columns,  or  mtber  to  the  anterior  part  of  iho 
antero-lflteral  cobimnt*;  for  there  irt  no  antrro-laicral 
fissure  dividing  the  anterior  from  the  lateral  column. 
Within  the  gray  substance,  the  fibrilc  cross  each  other, 
and  diverge  in  all  direcitium  like  the  expanded  hairs 
of  abrash[llga.2riHandl'5'.^},»omeof  themruoningmoro 
or  less  longftodiDally  upwards  and  downwards;  and 
others  decufsatiug  with  those  of  the  opposite  eida 
through  the  autcrior  commissure  in  front  of  the  cen- 
tral ciinal. 

All  the  fibres  of  both  roots  of  the  nerves  proceed 
through  the  white  coliimud  into  the  gray  substance. 
with,  perhupB.  the  exception  of  some  which  uppear  to 
run  longitiKimalty  in  the  postehor  columns;  bat 
whether  Ihesy  latter  fibrea  iil  the  posterior  roots  olti- 
mately  enter  the  gray  substance  uf  the  cord  anrr  a 
very  obliijue  course,  or  whether  they  proceed  upwards 
to  the  brain,  is  oncertaiu.' 


Fig.  'r^!).— Longitudinal  Section  of  the 
whita  and  utuy  sabstanco  of  tlm 
ipinalcord.  through  XV.e  ntlddlo  nrihtt 
Idmbar  tinlargemrnt.   Mag.  14  diain. 
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The  Cektbal  Caijal. 

In  the  foetn^  tintil  after  the  sixth  moDtlij  a  canal,  continaous  with  the  general 
ventricular  cavity  of  the  brain,  extends  throughout  the  entire  length  of  the  spinal 
cord,  formed  by  the  closing-in  of  a  previously  o|)en  groove. 

In  the  adult,  this  canal  can  only  bo  seen  at  tlie  uj>pcr  part  of  tho  cord,  extending 
from  the  point  of  the  calamus  script<jrius,  in  the  floor  of  the  fourth  ventricle,  for 
about  half  an  inch  down  tho  centre  of  the  cord,  where  it  terminates  in  a  ruUdc' 
itac;  the  renmaut  of  the  canal  being  just  visible  in  a  section  of  the  conl,  as  a 
email,  pale  spot,  corresponding  to  tlie  cxjutro  of  the  gray  commissure,  \X&  caviiv 
being  lined  with  a  layer  of  cylindrical  ciliated  epithelium.  In  some  cases,  thus 
canal  remains  pervious  throughout  the  whole  length  of  the  cord. 


•  TTie  above  description,  and  accompanying  illuslrations.  kindly  furnished  me  by  my  ftvtirl. 
Mr.  l^ckhart  Clarke,  embodies  a  condensed  accouul  uf  hiit  laborious  and  extensive  ob>crva1ioas 
on  the  structure  of  the  spinal  cnnl.  For  further  information  on  this  subject,  vide  PhA^  TVcwa. 
1851— 1653,  Part  lii. ;  185H,  Tart  L  ;  1859,  Fart  L 
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THE  BRAIN  AND  ITS  MEMBRANES, 

Dineciion.  To  cxamiiu^  i\\e  bruio  with  it.s  mi'tnbrant'»,  the  skull-<:ap  Hhutilil  llr«t  !>(>  ri'mowd. 
[Thia  miy  bu  effeetoil  by  gawiiig  through  tbc  pxtrniul  lablci.  cointiiru(-iD)r,  id  Truni.  ubuut  qu  inch 
[iibove  the  margin  of  the  orbit,  and  estoiiding,  behind,  to  a  level  with  the  oecipital  prulubtjnince. 
'The  iDtemal  tiible  must  then  be  broken  throu(rb  with  the  chirtel  and  hflmmer,  to  prcrcol  iDJurv 
I  to  the  iaveeting  membnuies  or  brain,  and,  uftcraaving'boea  loosened,  it  should  be  forcibly  dulacneu, 
.  irhcQ  the  dura  iiiAU-r  will  be  c.\po8ed.  The  udhvfjion  between  the  bone  jind  Ihc  dum  laater  u 
'  Tcry  inlimute,  and  much  more  so  in  the  ycung  subject  tbuu  in  the  adult. 

The  membraaea  of  tho  brain  are,  tbc  dura  mater,  aracbnoid  taembraDC,  and  pia 
t  mater. 

DuHA  Mater. 

The  dura  mater  is  a  tbick  and  doiiso  inelnstic  fibrous  membrane,  which  lines 
the  interior  of  the  .skull.  Its  outer  surface  is  rough  and  fibrillated,  and  adheres 
closely  to  the  inner  surface  of  the  bones,  forming  their  internal  periosteum,  this 
adhesion  being  more  intimate  opposite  the  sutures  and  at  the  base  of  the  skull; 

^at  the  margin  of  the  foramen   magnum  it  becomea  continuous  ivitb  the  dura 
ater    lining  the  spinal  canal.      Its  inner   surface  is  smooth  aiid   epitheliated, 

Ibeing  lined  by  the  parietal  layer  of  the  arachnoid.    The  dura  mater  is,  therefore, 
I  fibro-serous  membrane,  composed  of  an  external  fibrous  lamella,  and  an  internal 

laerous  layer.  It  sends  numerous  prooes.ses  inwards.  Into  the  cavity  of  the  skull, 
for  the  support  and  protection  of  the  different  parts  of  the  brain ;  it  is  also  pro- 
longed to  the  outer  surface  of  the  skull,  through  the  various  foramina  which 
exist  at  its  base,  where  it  is  continuous  with  the  pericranium;  and  itj*  iibrfjus  layer 
forms  sheaths  for  the  nerves  which  pass  through  these  apertures.  At  the  base 
of  the  skull,  it  sends  a  fibrous  prolongation  into  the  foramen  caMum;  it  lines  the 

^Ifactory  groove,  and  sends  a  series  of  tubular  prolongations  round  the  filameuU 

Kjf  the  olfactory  nerves  as  they  pass  througli  tlie  cribriform  foramina;  a  nrolongn- 
non  is  also  continued  through  the  sj>henoidal  fi.ssure  into  the  orbit,  and  another 

Eis  continued  into  the  same  cavity  through  the  optic  foramen,  forming  a  sheath  ibr 
the  optic  nerve,  which  is  continued  as  far  as  the  eyeball.  In  certain  situations  in 
the  skull  already  mentioned,  the  fibrous  layers  of  this  membrane  subdivide,  to 
form  sinuses  for  the  passage  of  venous  blood.  Upon  the  ujiper  surface  of  the 
dura  mater,  in  the  situation  of  the  lonc^itudinal  umus,  may  be  seen  niunerooa 
small  whitish  bodies,  the  glandulio  Pacciiioni. 

Slruccure.  The  dura  niatcr  consists  of  wliite  fibrous  and  elastic  tissues,  arratiged 
ia  flattened  lamina),  which  intersect  one  another  in  every  direction. 

Its  arteries  are  very  numerous,  but  are  chiefly  distributed  to  the  bones.     Tho3o| 

ilbund  in  the  anterior  fos.sa  are  the  antcriui    meuingciil,  from  the  anterior  anil' 

[posterior  ethmoidal,  and  internal  carotid.  In  the  middle  fossa  are  the  middle  and 
small  meniri;;ejil,  from  tlie  internal  maxillary,  and  a  third  bran(;h  from  the 
ascending  phar^-ngea!,  wliich  enters  the  skull  through  the  foramen  lacerum  basis 
cranii.  In  the  posterior  fossa,  arc  the  posterior  meningeal  branch  of  the  occipital, 
"which  enters  the  .skull  thn)ugh  the  jugular  foramen;  the  posterior  meningeal,  from 
the  vertebral;  and  occasionally  meningeal  branches  from  the  ascending  pharyn- 
geal, which  enter  the  skull,  one  at  the  jugular  foramen,  the  other  at  the  anterior 
condyloid  foramen. 

The  veins,  which  return  the  blocid  from  the  dura  mater,  and  partly  from  the 
bones,  anastomose  with  the  diploic  veins.  These  vessels  terminate  in  the  various 
sinusea,  with  the  exception  of  two  which  accompany  the  middle  meningeal  artery; 
these  pass  from  the  skull  at  the  foramen  spinosuni. 

The  nerves  of  the  dura  mater  are,  the  recurrent  branch  of  the  fourth,  and  fila- 
xnonts  from  the  Casserlan  ganglion,  the  ophthalmic  nerve,  and  sympathetic. 

The  so-called  glandulm  Pacchioni  are  numerous  small  whitish  granulations, 
tiaually  coUeetod  into  clusters  of  variable  size,  which  are  found  in  ti:e  following 
situations:     1.  Upon  the  outer  surface  of  the  dura  mater,  in  the  vicinity  of  the 
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superior  longitudinal  sinus,  Ijeing  received  into  little  depressions  on  the  inner 
eorfaee  of  the  calvarium.  2.  On  the  inner  surtbce  of  the  dura  tnater.  3.  In  iho 
BUperior  longitudinal  sinus.  4.  On  the  pia  mater  near  the  tnargio  of  the 
hemispheres. 

These  bodies  are  not  glandular  in  structure,  but  consist  of  a  fibro -cellular  matrix 
originally  developed  from  tlie  pia  mater ;  by  their  growtli,  they  ])roduce  abaorplion 
or  separation  of  the  fibres  of  the  dura  mater;  in  a  similar  mauucr  they  make  their 
way  into  the  superior  longitudinal  sinus,  where  they  are  covered  by  the  lining 
membrane.  The  cerebral  layer  of  the  arachnoid  in  the  situation  of  these  growths 
is  usually  thickened  and  opaque,  and  adherent  to  the  parietal  portion. 

These  bo<lies  are  not  found  in  infancy,  and  very  rarely  until  tlie  third  year. 
They  arc  usually  found  after  the  seventh  year;  and  from  this  period  they  increase 
in  number  as  age  advances.     Occasionally  they  are  wanting. 

I^iocEssKa  or  tue  Dura  Matkh. 

The  processes  of  the  dura  mater,  sent  inwards  into  the  cavity  of  the  skull,  are 
three  in  number,  the  falx  cerebri,  the  tentorium  ccrcbolli,  and  the  falx  ccrebelli. 

The  fate  cereln.  so  named  from  its  sickle-like  form,  is  a  strong  arched  process 
of  the  dura  mater,  which  descends  vertically  in  the  longitudinal  fissure  between  the 
two  hemispheres  of  the  brain.  It  is  narrow  in  front,  where  it  is  atUichcd  to  the 
crista  galli  ])rocess  of  the  ethmoid  bone:  and  Itroad  behind,  where  it  is  ctjunected 
with  tiie  upper  suriacc  of  the  tentorium.  Its  upper  margin  is  convex,  and  attached 
to  the  inner  surface  of  the  skull  as  far  back  as  the  internal  occipital  protuberance. 
In  this  situation,  it  is  broad,  and  contains  the  superior  longitudinal  sinus.  Its 
lower  margin  is  free,  concave,  and  presents  a  sharp  curved  edge  which  contains 
the  inferior  longitudinal  sinus. 

The  tentorium  certMU,  so  named  from  its  tent-like  form,  is  an  arched  lamina  of 
dura  mater,  elevated  in  the  middle,  and  inclining  downwards  towards  its  cir- 
cumference. It  covers  the  upper  surface  of  the  cerebellum,  supporting  the  posterior 
lobes  of  the  brain,  and  preventing  their  pressure  upon  it.  It  is  attaehoil,  behind, 
by  its  convex  bonier,  to  the  transverse  ridges  upon  the  inner  surface  of  the  occi- 
pital bone,  and  there  incloses  the  lateral  einuses;  in  front,  to  the  superior  margin 
of  the  petrous  portion  of  the  temporal  bone,  inclosing  the  superior  petrosal  sinuses, 
and  from  the  ai>ex  of  this  bone,  on  cacli  side,  is  continued  to  the  anterior  and 
posterior  clinoid  processes.  Along  the  middle  line  of  its  upper  surGice,  the  pos- 
terior Iwrder  of  the  falx  cerebri  is  attached,  the  straight  sinus  being  placed  at 
their  pomt  of  junction.  Its  anterior  border  is  free  and  concave,  and  presents  a 
large  oval  opening  for  the  transmission  of  the  crura  cerebri. 

The /air  tertbtUi  is  a  small  triangular  process  of  dura  mater,  received  into  the 
indentation  between  the  two  lateral  lobes  of  the  cerebellum  behind.  Its  base  is 
attacheil,  alx)ve,  to  the  under  and  back  purl  of  the  tentorium :  its  posterior  margilit 
to  the  lower  division  of  the  vertical  crest  on  the  inner  surface  of  the  occipiUil  bone. 
As  it  descends,  it  sometimes  divides  into  two  smaller  folds,  which  are  lost  on  the 
sides  of  the  foramen  magnum. 

Arachn<^]d  Membrant. 

The  arachnoid  (if«>Mr.  iJ^t,  liie  a  ntider's  uvh),  so  named  from  its  extreme 
thinness,  is  the  serous  membnme  which  envelops  the  brain,  and  is  then  reflected 
on  the  inner  surface  of  the  dura  mater.  Like  other  serous  membraues,  it  is  a 
shut  sac,  and  consista  of  a  parietal  and  a  visoend  layer. 

The  jxiriHal  layer  covers  the  inner  surlace  of  the  dura  mater,*  and  gives  this 
membrane  the  smooth  and  polished  surface  which  it  presents;  it  is  also  reflcoted 
over  those  proccases  which  separate  the  hemispheres  of  the  brain  and  oerebellnm. 

'  Kl^lik^r  ilcDics  this;  and  stuteti,  that  the  inner  florfKc^  of  the  ilum  mnler  is  coverml  wilk 
paTemcut  opitbclitiiD,  but  boa  do  other  investment  wliich  con  be  reg:irUeil  lU  a  puhet&l  layer  of 
the  umehnuid. 
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The  visceral  layr  invests  the  brain  more  loosely,  being  separatefl  from  direct 
contact  with  ihe  cerebral  substance  by  the  pia  uialer,  aud  a  quaiiiiiy  of  loose  areolar 
tissQ^  the  sub-araohnoideao.  On  the  upper  eurt'ace  of  the  cerebrum,  the  arachnoid 
is  thin  and  transparent,  and  may  be  easily  demonatrated  by  injecting  a  Btreara  of 
air  beneath  it  by  means  of  a  blowpipe;  it  passes  over  the  coDvolutions  without 
dipping  down  into  the  sulci  between  them.  At  the  base  of  the  brain,  the  arachnoid 
ifl  thicker,  and  slightly  opaque  towards  the  ueutrul  part ;  it  covers  the  anterior 
lobes,  is  extended  across  between  the  two  middle  lobes,  so  as  to  leave  a  considerable 
interval  between  it  and  the  brain,  the  anterior  suh-arachnoidean  space;  it  is  closely 
adherent  to  the  pons  and  uuder  surface  of  the  cerebellum;  but  between  the  hemi- 
spheres of  the  cerebeUum  and  the  medulla  oblongata,  another  considerable  interval 
is  left  between  it  and  the  brain,  called  the  posterior  sub-amcknoidean  space.  These 
two  spaces  communioate  together  across  the  crura  cereliri.  The  arachnoid  mem- 
brane surrounds  the  nerves  which  arise  from  the  brain,  and  inclosca  them  in  loose 
'  sheaths  as  far  as  their  point  of  exit  from  the  akuU,  where  it  becomes  contlnuoua 
with  the  parietal  layer. 

The  stib-aracftmid space  is  the  interval  between  the  arachnoid  and  pia  mater; 
this  space  is  narrow  on  the  surface  of  the  liemispheres ;  but  at  the  b;isB  of  the 
bruin,  a  wiflo  interval  is  left  between  the  two  middle  lobes,  and  behind,  between 
the  hemispheres  of  the  cerebellum  and  the  medulla  oblongata.  This  space  is  the 
seat  of  an  abundant  serous  secretion,  the  cerebro-spinal  fluid,  which  fills  up  the 
interval  between  the  arachnoid  and  pia  mater.  The  sub-arachnoid  space  usually 
C0mmunic;ites  with  the  genend  ventricular  cavity  of  the  brain,  by  means  of  an 
opening  in  the  inferior  boundary  of  the  fourth  ventricle. 

The  sac  of  the  arachnoid  also  contains  serous  fluid;  this  is,  however,  small  in 
quantity  comparoil  with  the  cerebro-spinal  fluid. 

Structure,  The  arachnoid  consists  of  bundles  of  white  fibrous  and  elastic  tissues 
intimately  blended  together.  Its  outer  surface  is  covered  with  a  layer  of  scaly 
epithelium.  It  is  destitute  of  vessels,  and  the  existence  of  nerves  in  it  has  not 
been  satisfactorily  demonstrated. 

The  cerebro-spinal  Jfuid  fills  up  the  sub-arachnoid  space,  Veepinff  the  opposed 
surfaces  of  the  arachnoid  membrane  in  contact.  It  is  a  clear,  limpid  fluid,  having 
a  saltish  taste,  and  a  slightly  alkaline  reaction.  According  Uy  Lassaigue,  it  con- 
sists of  98.5  parts  of  water,  the  remaining  l.o  per  cent  being  solid  matters,  animal 
and  saline.  It  varies  in  quantity,  being  m»^^t  abundant  in  old  persons,  and  is 
Quickly  reproduced.  Ita  cnief  use  is  probably  to  aflbrd  mechanical  protection  to 
the  nervous  centres,  and  to  prevent  the  eflects  of  concussions  communicated  from 
without. 

Pia  Mater. 

The  Pia  Mater  is  a  vascular  membrane,  and  derives  its  blood  from  the  internal 
carotid  and  vertebral  arteries.  It  consLsta  of  a  minute  plexus  of  bloodvessels, 
held  together  by  an  extremely  fine  areolar  tissue.  It  invests  the  entire  surface 
of  the  brain,  dipping  down  between  the  convolutions  and  lamina;,  and  is  prolonged 
into  the  interior,  forming  the  velum  interpositum  and  choroid  jilexuses  of  the 
fourth  ventricle.  Upon  tue  surfiice  of  the  hemispheres,  where  it  covers  the  gray 
matter  of  the  convolutions,  it  is  very  vascular,  and  gives  off  from  its  inner  Hurfkoe 
a  multitude  of  minute  vessels,  widen  extend  perpendicularly  for  some  distance 
into  the  cerebral  substance.  At  the  base  of  the  brain,  in  the  situation  of  the 
substantia  perforata  and  locus  pcribratus,  a  number  of  long  straight  vessels  are 
given  ol^  which  pass  through  the  white  matter  to  reach  the  gray  substance  in 
the  interior.  On  the  cerebelluin,  the  membrane  is  more  delicate,  and  the  vessels 
from  it*i  inner  surface  are  shorter.  Upon  the  crura  cerebri  and  pons  Varolii,  its 
characters  are  altogether  changed;  it  here  presents  a  dense  fibrous  structure, 
marked  only  by  slight  traces  of  vascularity. 

According  to  Fohmann  and  Arnold.  thi.s  mend)raue  contains  numerous  lym- 
phatic vessels.    Its  nerves  are  derived  from  the  sympathetic,  and  also  from  the 
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thinl,  sixth,  seventh,  eigbth,  anJ  spinal  accessory.   They  accompany  the  branchwi 
of  tbti  arteries. 

TnE  Bkain. 

The  brain  (meepJtahn)  is  that  portion  of  the  cerebro-spinal  axis  that  is  cor- 
tainod  in  the  cranial  cavity.  It  la  divided  into  four  principal  parts,  viz:  the 
cerebrum,  the  cerebellum,  the  pons  Varolii,  and  medulla  oblongata. 

The  cenbrum  forms  the  largest  portion  of  the  encephalic  mass,  and  occupies  a 
considerable  part  of  the  cavity  of  the  cranium,  resting  in  the  anterior  and  middle 
foassB  of  the  base  of  the  skull,  and  separated  posteriorly  from  the  cerebellum  by 
the  tentorium  cerebelli.  About  the  middle  of  its  under  surface,  is  a  narrow  con- 
stricted portion,  part  of  which,  the  crura  cerebri,  is  continued  onwards  into  the 
pons  Varolii  below,  and  through  it  to  the  medulla  oblongata  and  spinal  cord ; 
wbili«t  another  portion,  the  crura  ccrcbclli,  parses  down  into  the  cerebellum. 

Tlie  cerdi*;Uum  (little  brain  or  after-brain)  13  situated  in  the  inferior  occipital 
fossic,  being  separated  from  the  under  surface  of  the  posterior  lobes  of  the  cere- 
brum by  the  tentorium  ecreltelli.  It  irf  connected  to  the  rest  of  the  encephalic 
mass  by  means  of  connecting  bands,  called  crura;  of  the-so,  two  nscend  to  the 
cerebrum,  two  descend  to  the  medulla  oblongata,  and  two  blend  together  in  front, 
forming  the  pons  Varolii 

The  j>om  VaroUi  is  that  portion  of  the  encephalic  Tiiasn  which  rests  upon  the 
upper  part  of  the  basilar  prot^ess.  It  constitutes  the  bond  of  union  of  the  various 
segments  alx)vc-namcd,  receiving,  above,  the  crura  from  the  cerel>rum ;  at  the 
sides,  the  crura  from  the  cerebellum;  and  being  connected,  below,  with  the 
medulla  oblongata. 

The  medulla  oblongata  extends  from  the  lower  border  of  the  pons  Varolii  to 
ibe  upper  part  of  the  spinal  cord.  It  lies  beneath  the  cerebellum,  resting  ou  the 
lower  part  of  the  basilar  groove  of  the  occipital  bone. 

Weight  of  the  encephalon.  The  average  weight  of  the  brain,  in  the  adult  male, 
is  49^  oz.,  or  a  little  more  than  3  lbs.  avoirdupois;  that  of  the  female,  44  oz.;  the 
average  diflferonoe  between  the  two  being  from  5  to  6  oz.  The  prevailing  weight 
of  the  brain,  ia  the  male,  ranges  between  46  oz.  and  6S  oz. ;  and  in  the  female; 
between  41  oz.  and  47  07..  lu  IIjc  male,  the  maximum  weight  out  of  278  cases 
was  6i">  oz.,  and  the  minimum  weight  34  oz.  The  maximum  weight  of  the  adult 
female  brain,  out  of  101  ciu«es,  was  06  oz.,  and  the  minimum  weight  81  oz.  It 
appears  that  the  weight  of  the  brain  increases  rapidly  up  to  the  seventh  Tear, 
more  slowly  to  the  j>eriod  between  sixtticn  and  twenty,  and  still  more  slowly  to 
that  between  tliirty  and  forty,  when  it  reaches  its  maximum.  Beyond  tliis  period* 
as  age  advances  and  the  mcntiil  faculties  decline,  the  brain  diminishes  slowly  in 
weight,  about  an  ounce  for  each  subsequent  decennial  period.  These  results  apply 
alike  to  both  sexes. 

The  size  of  the  brain  appears  to  bear  a  general  relation  to  the  intellectual 
capacity  of  the  individual.  Cuvier's  brain  weighed  rather  more  than  64  oz.,  that 
of  the  late  Dr.  Abercrombie  63  oz.,  and  that  of  l)upuytren  62  J  oz.  On  the  other 
hand,  the  brain  of  an  idiot  seldom  weighs  more  than  23  oz. 

The  human  brain  is  heavier  than  that  of  all  the  lower  animals  excepting 
the  elephant  and  whale.  The  brain  of  the  former  weighs  from  8  IIjs,  to  10  lbs.; 
and  that  of  tlie  whale,  in  a  specimen  seventy-five  feet  long,  weighed  rather  more 
than  5  lb& 

Medulla  Obloxgata. 

The  medulla  oblongata  i.i  the  upper  enlarged  part  of  the  spinal  cord,  and  extends 
from  the  upper  border  of  the  atlas  to  the  lower  border  of  tbe  iwna  VaroliL  It  ifl 
directed  obliquely  downwards  and  backwards,  its  anterior  .surface  rt^ting  on  the 
basilar  groove  of  the  occipital  bone,  its  posterior  surface  being  received  into  the 
fossa  between  the  hemispheres  of  the  cerebellum,  forming  the  floor  of  the  fourth 
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Tentricle.  It  is  pyrnmidal  in  form,  its  broad  extremity  directed  upwards,  its 
lower  end  being  narrow  at  its  point  of  connection  with  the  cord.  It  measures  an 
inch  and  a  quarter  iu  length,  three-quarters  of  an  incU  in  breadth  at  its  widest 
part,  and  half  an  inch  in  thickness.  lu  surface  is  marked,  in  the  median  line,  in 
front  and  behind,  by  an  anterior  and  po.sterior  median  fissure,  which  are  con- 
tinuous with  those  of  the  spinal  cord.  The  anterior  fissure  contains  a  fold  of 
pia  raater,  and  terminates  just  below  the  pons  iu  a  cul-tle-sac,  the  foramen  ea^jum. 
The  posterior  is  a  deep  but  narrow  fissure,  continued  upwards  along  the  floor  of 
the  fourth  ventricle,  where  it  is  finally  lust.  These  two  liasuros  diviiie  the 
medulla  into  two  symmetrical  halves,  each  lateral  half  >»eing  subdivided  by 
minor  grooves  into  four  columns,  which,  from  before  backwards,  arc  namc<l,  the 
anterior  pyramid,  lateral  tract  anil  olivary  bo^iy^  the  rtstif&nn  hody,  and  the  posterior 
pyramid. 

The  anterior  pyramids  or  corpora  pyramidalia  are  two  pyramidal -sliaped 
bundles  of  white  matter,  placed  one  on  either  side  of  the  anterior  median  fissure, 
and  separated  from  the  olivary  body, 

which  IS  external  to  them,  by  a  slight    Pig-  260.— Meaaiu  OblonpnU*a4  Pom  VamUl. 
depression.    At  the  lower  border  of  the  *"^"  **'"'**• 

pons  they  arc  somewhat  constricted; 
they  then  become  cnlarge<l,  and  taper 
slightly  as  they  descend,  bein;^  con* 
tinuous  below  with  the  anterior  co- 
lumns of  the  cord.  On  separating  the 
pyramids  below,  it  will  be  observed 
tiiat  the  innermost  fibres  of  the  two 
form  from  four  to  five  bundles  on  each 
side,  which  decussate  with  one  another; 
this  decussation^  however,  is  not  formed 
entirely  of  fibres  from  the  pyramids, 
but  mainly  from  the  deep  portion  of 
the  lateral  columns  of  the  cord  which 
pass  forwards  to  the  surface  between 
the  diverging  antcirior  eolumns.  The 
outermost  fibres  do  not  decussate;  they 
are  derived  from  the  anterior  columns 
of  the  cord,  and  are  continued  dirwtly 
upwards  through  the  pons  Varolii. 

Lateral  tnict  and  olivary  body.  The  lateral  tract  is  continuous  with  the  lateraJ 
column  of  the  conl.  Below,  it  is  broad,  and  includes  that  part  of  the  medulla 
between  the  anterior  pyramid  and  resliform  body;  but,  above,  it  is  pushed  a  little 
backwards,  and  narr(jwed  by  the  projection  forwards  of  the  olivary  body. 

The  olivary  bodies  are  two  prominent,  oval  masses,  situated  behind  the  anterior 
pyramids,  from  which  they  arc  separated  by  slight  grooves  They  equal,  in 
breadth,  the  anterior  pyramids,  arc  a  little  broader  above  than  below,  and  arc 
about  half  an  inch  in  length,  being  sepnratc<l,  above,  from  the  pons  Varolii,  by  a 
slight  depression.  Numerous  white  fibres,  jihra;  arci/orrnes,  are  seen  winding 
round  the  lower  end  of  each  body ;  sometimes  crossing  their  surface. 

The  resf-i/orm  bodies  are  the  largest  columns  of  the  medulla,  and  continuous, 
below,  with  the  posterior  columns  of  the  cord.  Tliey  are  two  Toumlcd,  cord-like 
eminences,  plained  between  the  lateral  tracts,  in  front,  and  the  posterior  j>yr<imtds, 
behind;  from  both  of  which  tliey  are  separate<l  by  slight  grooves.  As  they 
ascend,  they  diverge  from  each  other,  assist  in  forming  the  lateral  boundaries  of 
the  fourth  ventricle,  and  then  enter  the  corresponding  hemisphere  of  the  cere- 
bellum, forming  its  inferior  peduncle,  from  which  it  is  probable  that  some  fibres 
arc  continued  from  them  into  the  cerebrum. 

The  posterior  pyramids  or  /aseiatU  grodhs  are  two  narrow,  white  conls,  placed 
one  on  each  side  of  the  posterior  median  IJssurc,  and  separated  from  the  jo^t^ns 
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Fig.  261.~Postorior  Snrboe  of  MudalU 
Oblongata. 


boJiea  by  a  narrow  groove.    They  con.-iist  entirely  of  white  fibres,  and  are  cob 
tiauoUd  with  the  posterior  median  columns  of  the  spinal  cord.     The^  bodies  lie 

at  first  in  clof*  contact.  Opposite  the 
apex  of  the  fourth  ventricle,  tbcy  form 
an  enlargement,  iho  processus  clavatus,  and 
than,  diverging,  are  lost  in  the  cori*espond- 
ing  reatiform  body.  The  upper  part  of 
the  posterior  pvramida  forma  the  lateral 
boundaries  of  tlie  calamus  scriploriua. 

The  posterior  surface  of  the  medulla 
ohhngata  form**  part  of  the  floor  of  the 
fourth  ventricle.  It  is  of  a  triangular 
form,  hounclc*!  on  each  side  by  the  di- 
verging posterior  ])yramid»,  and  is  that 
part  of  the  ventricle  which,  from  ita 
resemblance  to  the  point  of  a  jaea,  is 
c&Ued  the  cahmxts  scriptorius.  The  di- 
vergenee  of  llie  posterior  pyramids  and 
the  resliform  bodies  opens  to  view  the 
gray  matter  of  the  nic^luUa,  which  is  con- 
tiniioim,  below,  with  the  gray  comraiyaure 
of  the  cord.  In  the  middle  line  is  »ecn  a 
longitudinal  furrow,  continuouii  with  the 
posterior  median  fissure  of  the  cord,  ter- 
minating, below,  at  the  point  of  the  ven- 
tricle, in  a  cul-de-sar.,  the  ventricle  of 
Arantius,  which  descends  into  tbe  medulla 
for  a  slight  extent.  It  is  the  remains  of  a  canal,  which,  in  the  fcelua,  extends 
througliout  the  entire  length  of  the  c(>rd. 

Struclure.  Tlic  columns  of  the  cord  arc  directly  continuous  with  those  of  the 
medulla  oblongata,  below;  but.  higher  up,  Ixub  the  white  and  gray  constituents 
are  re-arranged  before  they  are  continued  upwards  to  the  cerebrum  and  cere- 
bellum. 

The  anterior  pj/ramiii  is  composed  of  fibres  derived  from  the  anterior  columu 
of  the  cord  of  ltd  own  side,  and  from,  the  lateral  column  of  the  opposite  half  of 
the  cord,  and  is  continued  upwards  into  tbe  cerebrum  and  cerebellunu  The 
cerebellar  fihrcH  form  a  suncrncial  and  deep  layer,  which  pass  beneath  the  olive 
lo  the  restiform  bo<ly,  nnd  spread  out  into  the  structure  of  the  cerebellum.  A 
deeper  fasciculus  incloses  the  olivary  boily,  and,  receiving  fibres  fnjiii  it.  enters 

the  pons  as  the  olivary  fasi^iculus  or 
fillet;  but  the  chief  mas-s  of  fibres  from 
the  jjyramid,  the  cerebral  fibres,  enter 
the  pons  in  their  passage  upwards  to 
the  cerebrum.  Tiio  anterior  pyramids 
contain  no  gray  matter. 

The  lateral  tract  is  continuotu^  be- 
low, with  the  Literal  column  of  the  cord. 
Its  fibres  pass  in  three  different  direc- 
tions. The  m(wt  external  join  tba 
restiform  body,  and  pass  to  the  ocreboUura.  The  internal,  more  numerous,  paaa 
forwards,  pushing  aside  the  fibres  of  the  anterior  column,  and  form  part  of  the 
opposite  anterior  pyramid.  The  middle  fibres  ascend,  bene:ith  the  olivary  body, 
to  the  cerebrum,  passing  along  the  back  of  the  pons,  and  tbrm,  together  vnih 
fibres  from  the  restiform  body,  the  fasciculi  teretes,  in  the  floor  of  the  fourth 
ventricle. 

Olivary  Invhj.  If  a  trnnsverse  8ecth>n  is  made  through  either  olivary  body,  it 
will  bo  found  to  consist  of  a  small  ganglionio  mass,  deeply  imbedded  in  the  medalla, 


Fig.  262.— TranA?Mr4<>  Heetion  of  Vodalla 
ObloiigaUi. 
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partly  appearing  on  the  surface  as  a  smooth,  olivc-shapc<l  eminence  (fig.  262);  It 
consists,  externally,  of  white  substance;  and,  internally,  of  a  gray  nucleus,  the 
corpud  dentatum.  The  gray  matter  ia  arranged  in  the  lorra  of  a  hollow  capsule, 
open  at  its  upper  and  inner  part,  and  presenting  a  zig-zag  or  dentuted  outline. 
White  fibres  pass  into  or  from  the  interior  of  this  body,  by  the  aperture  in  the 
posterior  part  of  the  capsule.  They  join  with  those  fibres  of  the  anterior  cohunn 
which  ascend  on  the  outer  side,  and  beneath  the  olive,  to  form  the  olivary  lasci- 
culus,  which  a^jcenda  to  the  cerebrum. 

Fig.  2C3.— The  Colamm  of  tli«  MeiUilLi  ObtmijfatA,  and  tlieir  Connection  with  th« 
Cvretrum  ft.u<i  Ceicbellum. 
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The  resti/onn  lody  is  formed  chiefly  of  fihres  from  the  posterior  column  of  the 
cord ;  but  it  receives  some  from  the  lateral  column,  and  a  fasciculus  from  the 
anterior,  and  is  continued,  upwards,  to  the  cerebrum  and  cerebellum.  On  entering 
the  pons,  it  divides  into  two  fiisciculi,  above  tho  point  of  the  fourth  ventricle. 
The  most  external  one  enters  the  cerebellum;  the  inner  one  joins  the  pi>sterior 
pyramid,  is  continued  up  along  the  fourth  ventricle,  and,  joining  tho  fasciculi 
teretes,  passes  up  to  the  cerebrum. 

Septum   'of  the   mednlfa   obhrngala.     Above   the   decussation   of  the   anterior 

»  pyramids,  numerous  white  fibres  extend,  from  behind  forwards,  in  the  median 
line,  forming  a  septum,  which  subdivides  the  medulla  into  two  lateral  halves. 
Some  of  these  fibres  emerge  at  the  anterior  median  fissure  and  form  a  baud  which 
cm^es  round  the  lower  Imrdcr  of  the  olivary  bo<ly,  or  passes  transversely  across 

tit,  and  round  the  sides  of  tho  medulla,  forming  the  arn'form  fibrtg  of  Rolando. 
Others  appear  in  the  floor  of  the  fourth  ventricle,  issuing  from  the  posterior 
median  fissure,  and  form  the  white  strim  in  that  situation. 

Gray  matter  of  the  Tnedulla  oblont^ata.    Tho  gray  matter  of  the  medulla  is  a 
continuation  of  that  contained  in  the  interior  of  tho  spinal  cord,  besides  a  scries 
I     of  special  deposits  or  nuclei. 

I  In  the  lower  part  of  tho  medulla,  the  gray  matter  is  arranged  as  in  the  cord, 
I  but,  at  the  upper  part,  it  becomes  more  abundant,  and  is  disposed  with  less 
I  apparent  regularity,  becoming  blended  with  all  the  while  fibres,  except  tho 
I  anterior  pyramids.  The  part  corresponding  to  tho  transverse  gray  commissure 
I    of  the  cord  is  exposed  to  view  in  the  floor  of  the  medulla  oblongata,  by  the 

i    "  


5U 


KERTOUS   SYSTEM. 


divergence  of  the  restiform  bodies,  and  posterior  pyramids,  becoming  blended  with' 
the  ascending  fibres  of  the  lateral  column,  and  thus  forming  the  fiutoiculi  teretes. 
The  lateral  crescoutic  portions,  but  espetiially  the  posterior  horns,  become  enlarged, 
blend  with  the  fibres  of  the  restiform  bodieii,  and  form  tho  tuherculo  ciriereo  of 
Holando. 

Special  depasita  of  gray  matter  are  found  both  in  the  anterior  and  posterior 
parts  of  tJio  medulla;  in  the  former  situation,  forming  tho  corpus  dcntatmu 
■wnthin  the  olivary  boily,  and,  in  the  latter,  a  series  of  special  masses,  or  nuclei. 
connected  with  tho  roots  of  origin  of  the  spinal  accessory,  vagus,  glosso-pharj-n* 
gcal,  and  hy[x>glos8al  nerves.  It  thus  appears  that  the  closest  analogy  in 
structure,  and  also  probably  in  general  endowments,  exists  between  the  meaulla 
oblongabi  and  tlio  spinid  cord.  The  larger  sini^  and  peculiar  form  of  the  medulla 
depending  on  the  enlargement,  divergence,  and  decussation  of  the  vnrious 
columiu*;  and  also  from  the  addition  of  special  deposits  of  gray  matter  in  the 
olivary  bodies  and  other  parts,  evidently  in  adaptation  to  the  more  extended  range 
of  function  which  this  part  of  the  ccrcbro*spinal  axis  possesses. 


i 


PONS  VAROLTL 

The  pons  Varolii  {m^ocephak.  Chaussier)  is  the  bond  of  union  of  the  variouB 

Xcnts  of  the  enccphalon,  connecting  the  cerebrum  above,  the  medulla  oblongata 
r,  and  the  cerebellum  behind.  It  is  situate<l  above  the  medulla  oblongata, 
below  the  crura  cerebri,  and  between  the  hemispheres  of  the  cerebellum. 

Its  under  sur/are  presents  a  broad  tninsvers<;  band  of  white  fibres,  which  arehea 
like  a  bridge  across  the  unpor  part  of  the  medulla,  extending  between  the  two 
hemispheres  of  the  cerebellum.  This  surfae^  projects  considerably  beyond  the 
level  of  these  parts,  is  of  a  quadrangular  form,  rests  upon  the  basilar  groove  of 
the  occipital  bone,  and  is  limited  before  and  behind  by  very  prominent  margins. 
It  presents  along  the  middle  line  a  longitudinal  groove,  wider  in  front  than  behind, 
wliich  lodges  the  biLsilar  artery;  numerous  transverse  stria;  are  also  observed  on 
each  side,  which  indicate  the  courfw  of  its  superficial  fibres. 

Its  upjjer  surface  forms  part  of  the  floor  of  the  fourth  ventricle,  and  at  each  side 
it  becomes  contracted  into  a  thick  roundetl  cord,  tho  crus  cerebelli,  which  enters 
the  Bubrflanco  of  the  ccrcl)cUum.  constituting  its  middle  peduncle. 

Structure.  The  pons  Varolii  consists  of  alternate  layers  of  transverse  and  longi- 
tudinal  fibres  intermixed  with  gray  matter  (fig.  203). 

Tho  tra.7isvfrsc  fibres  connect  together  the  two  lateral  hemispheres  of  the 
cerebellum,  and  constitute  its  great  transverse  commissure.  They  consist  of  a 
superficial  and  a  deep  layer.  The  superficial  layer  passes  uninterruptedly  across 
the  surface  of  tho  pons,  forming  a  uniform  layer,  consisting  of  fibres  derived  from 
the  crus  cerebelli  on  each  side,  which  meet  in  the  median  lino.  The  deep  layer 
of  transverse  fibres  ducussntes  with  the  longitudinal  fibres  continued  up  from  the 
medulla,  aud  ofjutjiins  much  gray  matter  between  its  fibres. 

The  lontjittidinal  fibres  are  continued  up  through  the  pons,  1.  From  the 
anterior  pyramidal  body.  2.  From  the  olivary  body.  3.  From  tho  lateral  and 
[wsterior  columns  of  the  oord,  receiving  special  fibres  from  tho  gray  matter  of  the 
pons  itself. 

1.  The  fibres  from  the  anterior  pyramid  ascend  through  the  pons,  imbedded 
between  two  layers  of  transverse  fibres,  being  subdivitled  in  their  course  into 
smaller  bundles ;  at  the  upper  border  of  the  pons  they  enter  the  crus  cerebri 
forming  its  fasciculated  portion. 

2.  Tlio  olivary  fasciculus  divides  in  the  puns  into  two  bundles,  one  of  which 
ascends  to  the  corpora  quadrigemina;  the  other  is  continued  to  the  cerebrum  with 
the  fibres  of  the  lateral  column. 

8.  The  fibres  from  tho  lateral  and  posterior  columns  of  the  cord,  with  a  bundle 
from  the  olivary  iiisciculua^  arc  intermixed  with  much  gray  matter,  and  ap|N:-ar  in 


CEREBTIXTM. 


515 


the  floor  of  the  fourth  ventricle  as  the  fascieuli  terctcs;  they  ascend  to  the  deep  or 
cerebral  pi»rt  of  the  crus  curebri. 

Foville  considers  timt  a  iew  fibres  from  each  of  the  longitudinal  tracts  of  ibo 
medulla  turn  tbrwanU,  and  are  continuous  vnth  the  transverse  fibres  of  the  poua. 

iSeplian.  The  pons  is  subdivided  into  two  hiteral  halves  by  a  median  septum, 
"which  extends  through  \U  posterior  half.  The  septum  consists  of  antero-piwlerior 
and  transverse  fibres.  The  former  are  derived  from  the  floor  of  the  fourth  ven- 
tricle and  from  the  transverse  fibres  of  the  j>ons,  which  bend  backwards  before 
passing  across  to  the  opposite  side.  The  latter  arc  ficrived  from  the  floor  of  the 
fourth  veutricle;  they  pierce  the  longitudinal  fibres,  aud  arc  tliencontinucil  across 
from  one  to  the  other  side  of  the  medulla,  piercing  the  antero- posterior  fibres. 
The  two  hiilves  of  the  pons,  in  front,  arc  connoctcd  together  by  transverse  com- 
missural fibres. 

CEREBKUM. 


UiTKU  Surface. 

The  Cerebrum,  in  man,  constitutes  the  largest  portion  of  the  cnccpbalon.  Its 
upper  surface  is  of  an  ovoidid  form,  broader  behind  than  in  front,  convex  in  its 
general  outline,  and  diWded  into  two  lateral  halve.'^  or  hemispheres,  right  and  left, 
by  the  ^rcjit  longitudinal  fissure.  This  fissure  extends  throughout  the  entire 
length  of  the  cerebrum  in  the  middle  line,  reacbiii-j  duwn  to  the  base  of  the 
brain  in  front  and  behind,  but  interrupted  in  the  middle  by  a  broad  transverse 
commissure  of  white  matter,  the  corpus  callosura,  which  connects  the  two  heou- 
spheres  together.  This  fissure  lodges  the  falx  cerebri,  and  indicates  the  original 
development  of  the  brain  by  two  lateral  halves. 

Each  hemisphere  presents  an  outer  surface,  which  13  convex,  to  corres|>ond 
with  the  vault  of  the  cranium ;  an  inner  surfiiec,  flattened,  and  in  contact  with  the 
opjKjsitc  hemisphere,  the  two  inner  surfaces  forming  the  sides  of  the  longitudinal 
fissure;  and  an  under  surface  or  ba-se,  of  more  irregular  form,  which  rests,  in 
front,  on  the  anterior  and  middle  fossi«  at  the  base  of  the  skull,  and,  behind,  upon 
the  tentorium. 

ConvohUiotis.  If  the  pia  mater  is  removed  with  the  forceps,  the  entire  surface: 
of  each  hcmispht^re  will  present  a  number  of  convoluted  crnmcnci^s,  the  convolu- 
tions, separated  from  each  other  by  depressions  (isuki)  of  various  depths.  The 
outer  surface  of  each  convolution,  as  wcU  as  the  sides  and  bottom  of  the  sulci 
between  them,  are  composed  of  grav  matter,  which  is  here  called  the  cortical  sub- 
stance. The  interior  of  each  convolution  is  composed  of  white  matter,  aud  white 
fibres  also  blend  with  the  gra}'  matter  at  the  sides  and  bottom  of  the  auWi.  By 
this  arrangement  the  convolutions  are  iulnnrably  adapted  t»->  increase  the  amount 
of  gray  matter  without  occupying  much  additional  space,  and  also  aftbrd  a  greater 
extent  of  surface  for  the  fibres  to  terminate  in  it.  On  closer  examination,  how- 
ever, the  gray  matter  of  the  cortical  substance  is  found  .subdivided  into  four 
layers,  two  ot  which  are  composed  of  gray  and  two  of  white  substance.  The 
most  external  is  an  outer  white  stratum,  not  equally  thick  over  all  parts  of  the 
brain,  being  most  nwirked  on  the  convolutions  in  the  longitudiiud  fissure  and  on 
the  under  part  of  the  brain,  especially  on  the  middle  lobe,  near  the  descending 
horn  of  the  lateral  ventricle.  Beneath  the  latter  is  a  thick  reddish  gray  lamina, 
and  then  another  thin  white  stratum;  lastly,  a  thin  stratum  of  gray  matter,  which 
lies  in  close  contact  with  the  white  fibres  of  the  hemispheres;  consequently  while 
and  gray  laminna  alternate  w^ith  one  another  in  the  gray  matter  of  the  convolu- 
tions. In  certain  convolutions,  however,  the  cortical  substance  consists  of  no  less 
than  six  layers,  three  gray  and  three  white,  an  additional  white  stratum  dividing 
the  most  superficial  gray  one  into  two ;  this  is  especially  marke<l  in  those  convo- 
lutions which  are  situated  near  the  corpus  callosum. 

A  perfect  resemblance  between  the  convolutions  does  not  exist  in  all  brains^ 
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nor  are  0\ey  symrnetrioul  ou  tlie  two  sides  of  the  same  brain.  Occasionally  the 
free  borders  or  tbo  sides  of  a  deep  convolution  present  a  fissured  or  notched 
appeiiranee. 

The  sufci  aro  generally  an  inch  iii  depth,  but  they  vary  in  difterent  brains,  and 
in  dittbreut  parts  of  the  same  brain,  being  usually  deepest  on  the  outer  convex 
surface  of  the  heniisplierL's ;  the  dee|>e.st  is  situated  on  the  inner  surlaco  of  the 
hemisphere,  on  a  level  with  the  corpus  callosum,  and  corresponds  to  the  projcctioa 
in  the  posterior  hora  of  the  lateral  ventricle,  the  hippw^mpua  minor. 

The  number  and  extent  of  the  convolutions,  as  well  as  their  depth,  appear  to 
bear  a  close  relation  to  the  intellectual  power  of  the  indi\-idual,  as  is  Hhu\m  in 
their  inereu,sitij5  eompluxity  of  arrangement  iis  we  asceud  from  the  lowest  uiam- 
innlia  up  to  man,  Tliua  they  are  absent  in  some  of  the  lower  onlers  of  niummalia, 
and  they  increase  in  nnmbcr  and  extent  through  the  higher  orders.  In  man  they 
present  the  most  complex  arrangement.    Again,  in  the  child  at  birth  before  the 

Fig.  204. — t'pp«r  Surf&c«  of  thu  Br&iu,  the  Fi&  Mat«r  bftriuf;  Ihwu  ivmoved. 
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intellectual  lacultiea  are  exercisedj  tbe  convolutions  have  a  very  simple  arrange- 
ment, presenting  few  undulations ;  and  the  sulci  between  them  are  less  deep  than 
in  the  adulL  In  old  a>^e,  when  the  mental  faculties  have  diminished  iu  activity, 
the  convolutions  become  much  1&^  prominenrlv  marked. 

Those  convolutions  which  nre  the  largest  and  most  constantly  present  are  tho 
convolution  of  the  corpus  callosum,  the  convolution  of  the  longitudinal  fissure, 
the  supra-orbitAl  convolution,  and  the  convolutions  of  the  outer  eurface  of  the 
hemisphere. 
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The  convolution  of  the  corjms  cailosum  (j/yrm  fomicaUis)  ia  always  well 
marked.  It  lies  parallel  with  the  upper  surface  of  the  corpua  coUosuin.  cora- 
menoing  oq  the  umier  surface  of  tlie  brain  iu  frout  of  the  auterior  perforatedj 
space ;  it  winds  round  the  curved  border  of  the  corpus  callosum,  and  pn 
along  its  upper  surface  as  far  as  its  posterior  cxtrenuty,  where  it  is  connected 
with  the  convolutious  of  the  posterior  lobe ;  it  then  curves  downwards  and 
forwards,  embracing  the  cerebral  peduncle,  passes  into  the  middle  lobe,  forming 
the  hippocampus  major,  uud  tenuiuutes  just  behind  the  point  from  whence  it 
arose. 

The  supra-orbital  convoltUioti  on  the  under  surface  of  the  anterior  lobe  is  well 
marked. 

The  convolution  of  ii\£  lonffilndinal  fissure  bounds  the  margin  of  the  fissnroi] 
on  the  upper  surface  of  the  hemisphere.     It  commences  on  the  un<ler  surface  of 
the  brain,  at  the  anterior  perforated  space,  passes  forwards  along  the  inner  margin 
of  the  anterior  lobe,  being  here  divided  by  a  deep  sulcus,  in  which  the  oltactor^j 
nerve  is  received ;  it  then  curves  over  the  anterior  and  upper  surface  of  the  hcmi- ' 
sphere,  along  the  margin  of  the  longitudinal  fissure,  to  its  posterior  extremity, 
where  it  curves  forwards  along  the  under  surlacc  of  the  hemisphere  as  far  as  the 
mil  idle  lobe. 

The  convolutions  on  the  outer  convex  surface  of  the  bemisphcre.  tbe  general 
direction  of  which  is  more  or  less  oblique,  are  the  largest  and  the  mo^t  complicated 
coiivoIutioDs  of  the  brain,  freqaently  becoming  branched  like  the  letter  Yin  their 
course  upwards  and  backwards  towards  the  longitudinal  fissure :  these  convolutions 
attain  their  greatest  developitieut  iu  man,  and  are  esiweially  charaeterislio  of  the 
human  brain.     They  are  seldom  symmetrical  on  the  two  sides. 


Under  Surface  or  Base. 

The  under  surface  of  each  heiuisphere  presents  a  subdivision,  as  already 
raentioneil,  into  three  lobes,  named,  from  their  position,  anterior,  middle,  and 
posterior. 

The  anterior  hbe^  of  a  triangular  form,  with  its  apex  backwards,  is  somewhat  < 
concave,  and  rests  upon  the  convex  surface  of  the  roof  of  the  orbit,  being  separatedl 
from  the  middle  lobe  by  the  fissure  of  Sylvius.     The  midilk  hbe,  which  is  more 
prominent,  is  receivctl  into  the  middle  fossa  of  the  biise  of  the  skull.     The  j'ostcrior 
lobe  rests  upon  the  tentorium,  its  extent  forwards  being  limited  by  the  anterior 
margin  of  the  cerebellum. 

The  various  objects  exposed  to  view  on  the  under  surface  of  the  cerebrum  in 
the  middle  line  are  here  arranged  in  the  order  in  which  they  are  met  with  from 
before  backwards. 


I 


Tuber  cinereum. 
Infundibulum. 
Pituitary  body. 
Corpora  albicantia. 
Posterior  perforated  apace. 
Crura  cerebri. 


Longitudinal  fissure. 

Corpus  callosum  and  its  peduncles. 

Lamina  cincrea. 

Olfactory  nerve. 

Fissure  of  Sylvius. 

Anterior  perforated  space. 

Optic  commissure. 

The  hngitiidinal  figure  partially  separates  the  two  hemispheres  from  one 
another;  it  di\ide3  tlic  two  anterior  lobes  iu  front,  and,  on  raising  the  cerebellum 
and  pons,  it  will  be  seen  coiujtletely  separating  tlje  two  posterior  lobes,  the  inter* 
mediate  portion  of  the  fissure  being  arr&^teil  by  the  great  traiLsverae  band  of  white 
matter,  the  corpiw  eaUosum,  Of  these  two  portions  of  the  longitudinal  fissure, 
that  which  separates  the  posterior  lobes  is  the  longest.  In  the  fissure  betweea 
the  two  antenor  lobes  the  anterior  cerebral  arteries  may  bo  seen  ascending  to  the 
corpus  callosum;  and  at  the  back  part  nf  tliis  portion  of  the  fissure,  the  anterior 
curved  portion  of  the  oorpus  callosum  descends  to  the  base  of  the  brain. 
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The  corpus  callosum  terminates  at  the  base  erf*  the  brain  by  a  concave  margin, 
wbioh  is  uunnecuxl  wiili  lUe  tul>er  ciiicreum  through  the  iutcrvention  of  a  thin 
layer  of  gia.y  ciubbluucLs  the  laniiua  cLuerea.  This  may  be  GX]x>t»ed  by  gently 
raising  and  drawing  bjick  the  optie  eommissuro.  A  broad  white  band  may  be 
obscrvcti  on  each  side,  passing  from  tlie  under  surface  of  the  corpus  callosnm 
backwards  and  outwards,  to  the  commencement  of  the  fissure  of  Sylvius;  theae 
bandd  arc  called  the  p&luncks  of  the  corpus  calliosum.  Laterally,  the  corpus 
caUi^um  extends  into  the  anterior  lobe. 

The  lamina  cinerea  is  n  thin  layer  of  gray  substance,  extending  backwards 
from  the  termination  of  the  corpus  callosum  above  the  optie  commissure  to  the 
tuber  cinercura  ;  it  is  continuous  on  either  side  with  the  gray  matter  of  the  anterior 
perforated  epoce,  and  forms  the  anteriur  part  of  the  iiderior  boundary  of  the  third 
vemricle. 

Pig.  265.— BaM  of  ib«  BrMn. 
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The  olfaetiyry  nerve,  with  its  bulb,  is  seen  on  either  side  of  the  longitudinal 
|*jflanire,  upon  the  under  surface  of  each  anterior  lobe. 

The  fissure  0/  Si/fmtts  se{>arates  the  auterinr  and  middle  lobes,  and  lodges  thb 
middle  cerebnd  artery.  At  its  entrance  is  seen  a  point  of  ineduUary  gul«taQce^ 
corresponding  to  a  suhjacont  Knnd  of  white  fibres,  connecting  the  anterior  and 
middle  lobes,  and  culled  the  J'ascicuim  tmci/orvifa ;  on  following  this  iissure  out- 
wards, it  divides  into  two  branches,  which  inclose  a  triangular-shaped  prominent 
cluster  of  isf^iated  convolutions,  the  island  of  lieit  These  convolutions,  from 
being  covered  in  by  the  sides  of  the  fissure,  are  called  the  yyn  oj/erti. 
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The  anterior  per/oraied  space  is  situated  at  tlie  inner  side  of  the  fissure  of 
Sylvius.  It  13  of  A  triangular  shape,  bounded  in  front  by  the  convolntion  of  the 
anterior  lobt-and  roots  of  the  olfactory  nerve;  behind,  by  the  optic  tract;  externally, 
by  the  middle  lobe  and  coinmeticement  of  the  fissure  of  Sylvius;  inlerually,  it  is 
contintious  with  the  lamina  cinerea,  and  crossed  by  the  peduncle  of  the  corpus 
callosum.  It  is  of  a  grayish  color,  and  corresponds  to  tlie  under  surfaeo  of  the 
corpus  striatum,  a  large  mass  of  gray  matter,  situated  in  the  interior  of  the  brain; 
it  has  received  its  name  from  being  perforated  by  numerous  minute  apertures  for 
the  transmission  of  small  straight  vessjols  into  the  su)>i;t4inco  of  the  corinis  striatum. 

The  o})tic  commissure  is  situated  in  the  middle  line,  immediately  behind  the 
lamina  cincrca.     It  is  the  point  of  junction  between  the  two  optic  nerves. 

Immediately  behind  the  diverging  optic  tracts,  and  between  them  and  the 
peduncles  of  the  cerebrum  {crura  cerebri)  is  a  loxenge -shaped  interval,  the  intcr- 
pe^luncular  space,  in  which  are  found  the  following  parts,  arranged  in  the  following 
order  from  before  backwards:  the  tuber  oinereum,  infundibulum,  pituitary  body, 
corpora  albicantia,  and  the  posterior  perforated  space. 

The  tuber  oinereum  is  an  eminence  of  gray  substance,  situated  between  the 
optic  tracts  and  the  corpora  albicmria;  it  is  connected  with  the  surrounding  parts 
of*  the  cerebrum,  forms  part  of  tho  floor  of  the  third  ventricle,  and  is  continuous 
with  the  gray  substance  in  that  cavity.  From  the  middle  of  its  under  surface, 
a  conical  tubular  process  of  gray  matter,  about  two  lines  in  length,  is  continued 
downwards  and  forwards  to  be  altaeiicd  to  the  posterior  lobe  of  the  ]iituitaryl>ody; 
this  is  the  infundibulum.  Its  canal,  funnel-shaped  in  form,  communicates  with 
the  third  ventricle. 

The  pituitary  body  is  a  small,  reddish-gray,  vascular  mass,  weighing  from  five 
to  ten  grains,  and  of  an  oval  form,  situatcil  in  the  sella  Turcic;i.  in  cotincctiou  witli 
which  it  is  retained  by  the  dura  mater  which  forms  the  inner  wall  of  the  cavernous 
sinus.  It  is  very  vascular,  and  consists  of  two  lobes,  separated  from  one  another 
by  a  fibrous  lamina.  Of  these,  the  anterior  is  the  larger,  of  an  oblong  form,  and 
somewhat  concave  bohiud,  where  it  receives  the  posterior  lobe,  which  is  round. 
Tlie  anterior  lobe  consists  externally  of  firm  yellowish-gray  substance,  and  inter- 
nally of  n^Twfti  pulpy  substance  of  a  ycliowish-whitc  color.  The  posterior  lobe  is 
darker  than  the  anterior.  In  the  foetus  it  is  larger  proportionally  than  iu  the 
adult,  and  eonuins  a  cavity  which  communicates  through  the  infundibulum  witli 
the  third  ventricle.  In  the  adult  it  is  firmer  aud  more  solid,  and  seldom  contains 
any  cavity.  Its  structure,  especially  the  anterior  lobe,  is  similar  to  that  of  the 
ductless  glands. 

The  corpora  albifantia  arc  two  small  round  white  masses,  each  about  the  size  of 
a  pea,  placed  side  by  side  immediately  behind  the  tuber  cinereum.  They  are  formed 
by  the  anterior  crura  of  the  fornix,  hence  called  the  bulls  of  the  fo'-nix,  which, 
after  descending  to  the  Iwiso  of  the  brain,  arc  folded  upon  themselves,  before  passing 
upwards  to  the  thalami  optici.  They  are  composc<l  externally  of  white  substance, 
aud  inlerually  of  gra}'  matter;  the  gray  matter  of  the  two  Iwing  eonnoctcd  by  a 
transverse  commissure  of  the  same  material.  At  an  early  peri(jd  of  fuetal  life 
they  are  blended  together  into  one  large  mass,  but  become  separated  about  the 
seventh  month. 

The  pofltrior  perforated  space  or  pons  Tartm  corresponds  lo  a  whitiah-grav 
substance,  placod  l>eiween  tho  corpora  albicnntia  in  front,  the  pons  Varolii  behind, 
and  the  crura  cerebri  on  cither  side.  It  ibrms  the  back  part  of  tho  floor  of  the 
third  ventricle,  and  is  pcribratcd  by  numerous  email  oriticea  for  the  passage  of 
bloodvessels  to  the  ihaiami  optici. 

The  crura  cerebri  or  jieduncUa  of  the  cerebrum  arc  two  thick  cylindrical  bundles 
of  white  matter,  which  emerge  from  the  anterior  Iwrdcr  of  the  jmns,  and  diverge 
as  they  pass  forwards  and  outwanls  to  enter  the  under  part  of  either  hemisphere. 
Each  crus  is  about  three-quarters  of  an  inch  in  length,  and  somewhat  broader  in 
front  than  behind.  They  are  marked  upon  their  surface  with  longitudinal  striip. 
and  each  is  crossed,  just  before  cutcring  the  hemitrphcre,  by  a  fiuttcued  wliitc  band. 
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tl>«  optic  tract,  which  is  adherent  by  ita  upper  border  to  the  peduncle.  In  its 
interior  is  contained  u  inasa  of  dark-ffray  mntter,  culled  the  locus  nijcr.  The  third 
nerves  may  be  seen  emerging  from  the  inner  side  of  either  eras;  and  tho  fourth 
nerve  winding  around  its  outer  side  from  idxive. 

Each  crua  consists  of  a  superficial  and  deep  layer  of  longitudinal  white  fibres, 
continued  upwards  from  the  pons,  separated  by  a  mass  of  gray  mutter,  tho  Iocua 

The  superficial  hntjitudinal  fibres  are  continued  upwards,  from  the  anterior 
pyramids  to  the  uerebrum.  They  consist  of  course  ftiseiculi,  whicli  furm  the  free 
part  of  the  crus,  and  have  received  the  name  of  the  fasciculated  portion  of  the 
peduncle  or  crus. 

The  ikcp  layer  of  longitudinal  fibres  is  continued  upwards,  to  the  oerebnim, 
from  the  lateral  and  posterior  culumos  of  the  medulla,  and  from  the  olivary  fasci- 
culus, iheJHJ  fibres  consisting  of  some  derive<l  from  tlie  same^  and  others  from  the 
oppasite  lateral  tract  of  the  medulla.  More  deeply,  is  a  layer  of  finer  fibres, 
mixed  with  gray  matter,  derived  from  the  cerebellum,  blended  with  the  former. 
The  cerebral  surface  of  the  cms  cerebri  is  fonned  oC  these  fibres,  and  is  named 
the  tcgumentum. 

The  locus  ni'jer  is  a  mass  of  gray  matter,  situated  between  the  superficial  and 
deep  layer  of  fibres  above  described.  It  is  placed  nearer  tCe  inner  than  the  outer 
aide  of  this  body. 

Tlie  posterior  lobes  of  the  cerebrum  are  concealed  from  view  by  tho  upper 
surface  of  the  cerebellum,  and  pons  Varolii.  "When  these  i>artfl  are  i*emoved.  the 
two  hemispheres  are  seen  to  be  separated  hy  the  great  longitudinal  fissure,  this 
fissure  being  arrested,  in  front,  by  the  |>osterior  rounded  border  of  the  corpus 
callosum. 
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General  Arrangement  of  the  Parts  composixg  the  Cerebrum. 

Ah  tliG  peduncles  of  the  cerebrum  enter  the  hcmisphcrea,  they  diverge  from  one 
another,  so  as  to  leave  an  interval  between  them,  the  interpeduncular  space.  As 
they  ascend,  the  component  fibres  of  each  pass  through  two  largo  massos  of  gray 
matter,  tho  ganglia  of  the  brain,  culled  the  thulami  optici  antl  corpora  striata, 
which  project  as  rounded  eminences  from  the  upj>er  and  inner  side  of  each 
peduncle.  Tho  hemispheres  are  connected  together,  nbovc  these  masses,  by  the 
great  transverse  commissure,  the  cori-ius  callosum,  and  the  interval  left  between 
its  under  surface,  the  upper  surface  of  the  ganglia,  and  the  parts  closing  the 
inteqioduucular  space,  forms  the  general  ventricular  cavity.  The  upper  part  of 
this  cavity  is  subdivided  into  two  by  a  vertical  septum,  the  septum  lucidum:  and 
thus  the  two  lateral  vciitricles  arc  formed.  The  lower  part  of  this  cavity  forms 
the  third  ventricle,  which  eammunicales  with  tho  lateral  ventricles,  above,  and 
with  tho  fourth  ventricle,  behind.  Tho  fifth  ventricle  ia  the  interval  loft  between 
the  two  layers  composing  the  septum  lucidum. 


Interior  of  thk  Cerebrum. 

If  the  upper  part  of  either  hemisphere  is  removed  with  a  scalpel,  about  half 
an  inch  above  the  level  of  the  corpus  callosum,  ita  internal  white  matter  will  bo 
exposed.  It  is  an  oval-shaped  centre,  of  white  substance^  surrounded  on  all  sides 
by  a  narrow,  convoluted  margin  of  gray  matter  which  presents  an  equal  thiekneao 
in  nearly  every  part  This  white  central  muss  has  been  called  the  ccntrttm  omk 
mimes.  Its  surface  is  studded  with  numerous  minute  red  dots,  the  jmnctu  wwch/om, 
pnxluced  hy  the  escape  of  bloml  from  divided  bloodvessels.  In  infiammation.  or 
great  congestion  of  the  brain,  these  are  very  numerous,  and  of  a  dark  color.  l£ 
the  remaining  portion  of  one  hemisphere  is  slightly  separated  from  the  other,  a 
broad  band  of  white  8ul>stance  will  be  observed  connecting  them,  at  the  botttim 
of  the  longitudinal  fissure:   this  is  the  corpus  callosum.    The  margins  of  the 
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liftiiheres,  which  overlap  this  portion  of  tlie  brain,  are  callwl  the  hlia  cenhri^ 

ch  labium  is  part  of  the  convolution  of  the  corpus  callosum  {rftjrus  fornicatua), 

already  described;  and  the  space  between  it  and  the  upper  suriace  of  the  corpua 
callosum  has  been  termed  the  itmlnck  of  the  corpus  callo&nTn. 

The  hemisphcreji  ghould  now  be  sliced  off,  to  a  level  with  the  corpus  callosum, 
when  the  white  substance  of  that  structure  will  be  seen  connecting  together  b.'th 
hemispheres.  The  large  expanse  of  mctluUary  matter  now  exposed,  surrounded 
by  the  convoluted  margin  of  gray  substance,  is  called  the  centrum  ovale  majm  of 
Vitiussens, 

The  corpus  callosum  is  a  thick  stratum  of  transverse  fibres,  exposed  at  the 
bottom  of  the  longitudinal  fissure.  It  connects  the  two  hemispheres  of  the  brain, 
forming  their  grcjit  transverse  commissure ;  and  forma  the  roof  of  a  space  in  the 


Fig.  26t>.— SeoUon  of  the  Bnun.    Uulo  on  *  kvol  wilh  the  Corpaa  CaUoaom. 


interior  of  each  hemisphere,  the  lateral  ventricle.  It  is  about  four  inches  in 
length,  extending  to  within  an  inch  and  a  half  of  the  anterior,  and  to  within  two 
inches  and  a  half  of  the  posterior,  part  of  the  brain.  It  is  somewhat  broader 
behind  than  in  front,  and  is  thicker  at  either  end  than  in  its  central  part,  being 
thickest  behind.  It  presents  a  somewhat  arched  form,  from  before  backwards, 
terminating  anteriorly  in  a  rounded  border,  which  curves  downwards  and  back- 
wards,  between  the  anterior  lobes  to  the  base  of  the  brain.  In  its  course,  it  forma 
a  distinct  bend,  named  the  hue  or  7™*/,  and  the  reflected  portion,  named  the 
beak  or  rostrum,  becoming  gradually  narrower,  is  attached  to  the  anterior  cerebral 
lobe^  and  is  connected,  through  tho  lamina  cinerca,  with  the  optic  commissure. 
The  reflected  portion  of  the  cor])m»  callosum  gives  ol^  near  ita  tenniuationj  two 
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bundles  of  white  suljstancc,  which,  diverging  from  one  another,  pass  backwards, 
across  the  anterior  perforated  Rpaco,  to  the  entrance  of  the  fissure  of  Sylvius. 
They  are  called  the  jn^dunck^  of  the  corpus  c&lloBum.  Posteriorly,  the  corpua 
callosum  forms  a  tliiek,  rounded  ibid,  which  is  free  for  a  little  distance,  as  it 
curves  Ibrwards,  and  is  then  continuous  with  the  fornix.  On  itii  upper  surface, 
ita  fibrous  structure  is  very  apparent  to  the  naked  eye,  being  collected  into  coarse, 
transverse  bundles.  Along  tlie  middle  line,  ia  a  Uneur  depression,  the  nuihe,  bounded 
laterally  by  two  or  more  slightly  elevated  longitudinal  bamls,  called  the  stnat 
hiKjitudlnales  or  nerves  of  Lancisi ;  and.  still  more  extemall}',  other  longitudinal 
etrire  are  aeen.  Iwneath  the  convolutions,  which  rest  on  the  corpus  callosum.  These 
are  the  strim  longitudinales  laterales.     The  under  surface  of  the  corpus  callosum 

Fig.  2(i7.— Tliu  Latoral  Veutricles  of  Ui«  Brain. 
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is  continuous  behind  with  tho  fornix,  being  separated  from  it  in  front  by  tlie 
septum  Incidum,  which  forms  a  vertical  partition  between  the  two  ventricles.  Ou 
either  side,  the  fibres  of  the  curpu^i  callosum  penetrate  into  the  sul>stanc«  of  the 
hemispheres,  and  connect  together  the  anterior,  middle,  and  part  of  the  jxwterior 
lobes.  Tt  is  the  large  number  of  fibres  deriveil  from  tl»e  anterior  and  posterior 
lobes,  which  explains  the  great  thickness  of  the  two  extremities  of  this  commissure. 

An  imn^ion  Bbould  now  Ito  inadt*  throaph  tlio  corpns  cailo^nm.  od  cither  Ride  of  tho  npbe, 
when  two  lar^^^  irrefTular  cnvitita  will  he  exiHu^tMl,  which  cjcteiid  throughout  tho  entire  leDgtn  of 
each  heBU:^phcn\     These  arc  the  lutenU  reutriclcs. 

The  iateral  ventricles  are  serous  cavities,  formed  by  the  upper  pApt  of  tbe 
general  ventricular  apace  in  the  interior  of  the  brain.  They  arc  lined  by  a  thin 
diaphanous  lining  membrane,  covered  with  ciliated  epithelium,  and  moistened  by  a 
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eerous  fluid,  wliich  is  sometimcfi,  even  in  health,  ?ccreted  in  considera'ble  quantity. 
These  cavities  are  two  in  number,  one  in  eaoh  hcmiaphere,  and  tliey  are  separated 
from  each  other  by  a  vertical  septum,  the  septum  lucidum. 

Eacii  lateral  veutriclu  eousists  of  a  central  cavity  or  body,  and  three  einaller 
cavities  or  comua,  whieh  extenfi  from  it  in  difterent  dinsctious.  The  anterior 
comu  curves  forwards  and  oulwanls,  into  llie  substance  of  the  anterior  lobe.  The 
posterior  cornu,  called  the  diijitol  cuviUj,  curves  backwards  into  the  posterior  lobe. 
The  middle  comu  descends  into  the  middle  lolw. 

The  central  cavity  or  body  of  the  lateral  ventricle  ia  triangular  in  form.  It 
is  bounded,  above,  by  the  under  surface  of  the  corpus  callosum,  which  forms  the 
roof  of  the  cavity.  Internally,  is  a  vertical  partition,  the  septum  lucidum,  which 
separates  it  from  the  opposite  ventricle,  and  connects  the  under  surface  of  the 
corpus  callw^um  with  the  fornix.  Its  floor  is  formed  by  the  following  parts, 
enumerated  in  their  order  of  position,  from  before  bnekwards,  the  corpus  striatum, 
t»nia  semicircularis,  thalamtis  opticus,  choroid  plexus,  corpus  flmbriatum,  and 
fornix. 

The  nnten'or  comu  is  triangular  ia  form,  passing  outwards  into  the  anterior 
lobe,  and  curving  round  the  anterior  extremity  of  the  corpus  striiitum.  It  ia 
boundtti,  above  and  in  front,  by  the  cori^us  callosum;  behind,  by  the  corpus 
striatum. 

The  poeterior  comu  or  digital  cavity  curves  backwards  into  the  substance  of 
the  posterior  lobe,  its  direction  being  backwards  and  outwards,  and  then  inwurda. 
On  Its  floor  is  seen  a  longitudinal  cmiViencc,  which  corresponds  with  a  <lccp  sulcus 
between  two  convolutions ;  this  is  wUled  the  hippocampus  minor.  Between  the 
middle  and  posterior  horns,  a  smooth  eminence  is  observed,  which  varies  consi- 
derably in  size  in  different  subjects.     It  is  called  the  emirwntia  coUnteralis. 

The  corpus  striatum  has  receivtHi  its  name  from  the  striated  appearance  ■which 
its  section  presents,  from  white  fibres  diverging  through  its  substcmcc.  The  intra- 
ventricular portion  is  a  large  pear-shaped  m;u<s,  of  a  gray  color  externally ;  its 
broad  extremity  is  directed  forwards,  into  the  forepart  of  the  body,  and  anterior 
cornu  of  the  lateral  ventricle  ;  its  narrow  end  Is  directed  outwards  and  backwards^ 
being  separated  from  its  feUow  by  the  thalami  optici ;  it  is  covered  by  the  serous 
lining  of  the  ca\'ity,  and  crosiie<l  by  some  veins  of  considerable  size.  The  extra- 
Tentriculnr  portion  is  imbe<ltietl  in  the  white  substance  of  the  hemisphere. 

The  tiema  aemicircukiri^  is  a  narrow,  whitish,  scniitrausparent  band  of  medul- 
lary substance,  situated  in  the  depression  between  the  corpus  striatum  and  thala- 
mus  opticus.  Anteriorly,  it  descends  in  connection  >vith  the  anterior  pillar  of  the 
fornix;  behind,  it  is  continued  into  the  descending  horn  of  the  ventricle,  where 
it  bci:omes  lost.  Its  surface,  especially  nt  its  forepart,  is  transparent,  and  dense 
in  structure,  and  was  called  by  Tarinus  the  liarnij  UnuL  It  consists  of  longitu- 
dinal white  fibnis,  the  deciiest  of  which  run  between  the  corpus  Btriatum  and 
thalamus  opticus.  liencath  it  is  a  large  vein,  the  tvna  corporin  strinti,  which 
receives  numerous  smaller  veins  from  the  surface  of  the  corpus  striatum,  and 
thalamus  opticus,  and  terminates  in  the  veuie  Galeni. 

T\m  cliOTffid  plexus  \^  a  highly  vascular,  fringe-like  membrane,  occupying  the 
mar^Mn  of  the  fold  of  pia  mater  {x^flum  interpositum).  in  the  interior  of  tliu  brain. 
It  extends,  in  a  curved  direction,  across  the  lloor  of  the  lateral  ventricle.  In  fron^ 
where  it  is  small  and  tapering,  it  communicates  with  the  choroid  plexus  of  the 
opposite  side,  through  a  large  oval  aperture,  the  foramen  of  Monro.  Posteriorly, 
it  descends  into  the  middle  horn  (»f  the  lateral  vontriclc,  wlicre  it  joins  with  the 
pia  mater  through  the  transverse  fissure.  In  structure,  it  consists  of  minute  and 
nijj-hly  vascular  villous  processes,  the  villi  being  covered  by  a  single  layer  of 
epithelium,  composed  of  large  round  corpuscles,  containing,  besides  a  central 
nucleus,  a  bright  yellow  spot.  The  arteries  of  tlie  choroid  plexus  enter  the  ven- 
tricle, at  the  descending  cornu,  and,  atWr  ramifying  through  its  substance,  send 
branches  into  the  substance  of  the  brain.  The  veins  of  the  choroid  plexus  ter- 
miaato  in  the  vomo  Galeni. 
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The  corpus  fimhriahtm,  called  also  tlio  twnia  hippocampi,  is  a  narrow,  whiter 
ta|>c-liko  band,  situated  immediately  liehind  tlie  choroid  jUoxuh,  It  is  tlie  lateral 
edgo  of  tbo  posterior  pillar  of  the  fornix,  and  is  attached  along  the  inner  border  of 
the  hippocampus  major  as  it  descends  into  the  middle  horn  of  the  lateral  ventricle. 
It  may  bo  traceil  as  far  as  the  pes  hippocampi. 

The  thidami  optici  and  fornix  will  be  described  vrhea  more  completely  exposed, 
in  a  later  stage  of  the  dissection  of  the  brain. 

Tiic  midillc  cornn  should  dow  be  exposeil.  Ihrouphout  i(8  entire  extent,  by  iofroJucinx  1h« 
littlr  (IngET  gcDtly  into  it,  unil  eutlinj;  thrungli  the  hi;mt6phere,  between  it  ami  the  HurCiu-e,  iti  ibe 
dirvclinn  of  ihe  cavity. 

The  rnuiilk  or  il-scndtn^  corau,  the  largest  of  the  three,  traverses  the  middle 
lobe  of  the  brain,  forming  in  its  course  a  remarkable  curve  round  the  buck  of  the 

Fig.  268. — The  Fornix,  Velnm  ]nt«rposilam,  mnd  UiddL«  or  Deso«ndiog  Cornn  of 
tti0  Laiwrul  Vuutriclu. 
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optic  thalamus.  It  passes,  at  first,  bactwanls,  outwards,  and  downwards,  and 
then  curves  around  the  crus  cerebri,  forwards  and  inwards,  nearly  to  tiie  point  of 
the  middle  lobe,  close  to  tlie  fissure  of  Sylvius,  Its  up|x;r  boundary  is  formed 
by  the  medullary  substance  of  the  middle  lobe,  and  the  under  surface  of  the 
thalamus  opticus.  Its  lower  boundary  presents  for  examination  the  following 
parts:  The  hippocampus  major,  pes  hippocampi,  ]5cs  accessorius,  corpus  Umbria- 
tum,  choroid  plextui,  liiscia  dentata,  transver.'^e  fissure. 

The  hippocampus  nwjor  or  cornu  ammont's.  so  called  from  its  resemblance  to 
a  ram  3  horu,  is  a  white  eminence,  of  a  curved  elongate  form,  exteudiug  uloitg  the 
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entire  longth  of  tlie  floor  of  the  muldle  horn  of  the  lateral  ventricle.  At  its  lower 
extremity  it  bccomea  enlarge<l,  and  presents  a  numher  of  rounded  elevotion.s  with 
intervening  (lepresaions,  which,  from  preacnting  some  resemblance  to  the  claw  of 
an  animal,  is  called  the  jtfcs  hipfKirmnpL  Tf  a  tniiisverse  section  is  made  thnjugh 
the  hippocampua  major,  it  will  be  seen  that  thia  tniiuence  is  the  inner  enrface  of 
the  convolution  of  the  corpus  callosuni,  doubled  upon  itself  like  a  horn,  the  white 
convex  portion  projecting  into  the  cavity  of  the  ventricle ;  the  gray  portion  being 
on  the  surface  of  the  cerebrum,  the  edce  of  which,  slightly  indented,  forms  the 
fascia  dentata^  The  while  matter  of  theliippocampus  major  is  continuous  tbrotigh 
the  corpus  fimbriatum,  with  the  fornix  and  corpus  callosum. 

The  pes  accessorhis  or  onineniia  roUateralis  has  been  already  mentioned,  as  a 
white  eminence,  varying  in  size,  plaoetl  between  the  hippocampus  major  and 
minor,  at  the  junction  of  the  posterior  with  the  descending  cornu.  Like  tho  hippo- 
campi, it  is  formed  of  white  matter  corresponding  to  one  of  the  sulci,  between 
two  convolutions  protruding  into  the  cavity  of  the  ventricle. 

The  corp'is  finwriatum  is  a  continuation  of  the  posterior  pillar  of  the  fornix, 
prolonged,  as  already  mentioned,,  from  the  central  cavity  of  tho  lateral  ventricle. 

Fascia  fJUnHata.  On  separating  the  inner  border  of  the  corpus  fimbriatum  from 
the  choroid  plexus,  and  raising  the  edge  of  the  former,  a  serrated  band  of  gray 
substance,  the  eilge  of  tho  gray  eubsUmce  of  the  middle  lobe,  will  be  seen  beneata 
it ;  this  is  the  fascia  dentata.  Correctly  speaking,  it  is  placed  external  to  the 
cavity  of  the  descending  cornu. 

The  transverse  fissure  is  seen  on  separating  the  corpus  fimbriatum  from  the  thal- 
amus opticus.  It  is  situated  beneutli  the  fornix,  extending  from  the  middle  line 
I  behind,  downwards  on  cither  side,  to  tho  end  of  the  descending  cornu,  Ixiing 
'  bounded  on  one  side  by  tho  fornix  and  the  hemisphere,  and  on  the  other  by  the 
thalamus  opticus.  Through  this  fissure  the  pia  mater  passes  from  the  exterior  of 
the  brain  into  tho  ventricles,  to  form  the  choroid  plexuses.  Where  the  pia  mater 
projects  into  the  lateral  ventricle,  beneath  the  edge  of  the  fornix,  it  is  covered  by 
a  prolongation  of  the  lining  membrane,  which  cxcludca  it  from  the  ca\'ily. 

The  septum  lucidum  Ibrma  the  internal  boundary  of  tho  lateral  ventricle.  It 
is  a  thin,  semi-transparent  septum,  attachetl,  above,  to  the  under  surface  of  the 
oorpas  callosum ;  below,  to  the  anterior  part  of  the  fornix ;  and,  in  front  of  this, 
to  the  prolonged  portion  of  the  corpus  callosum.  It  is  triangular  in  form,  broad 
in  front,  and  parrow  behind,  its  suriiiccM  looking  towy-rds  the  cavities  of  the  vcd- 
triclca.  Tlie  septum  couaiats  of  two  lamina},  .separated  by  a  narrow  interval,  the 
fifth  ventricle. 

Each  lamina  consists  of  an  internal  layer  of  white  substance,  covered  by  the 
lining  membrane  of  the  fifth  ventricle;  and  an  outer  layer  of  gray  matter,  covered 
by  the  lining  membrane  of  the  lateral  ventricle.  The  cavity  of  the  ventricle  is 
linod  by  a  serous  membranp,  covered  with  epithelium,  and  contains  fluid.  In  the 
foetus,  and  in  some  animals,  this  cavity  communicates,  below,  with  the  third 
ventricle,  but  in  the  adult,  it  forms  a  separate  cavity.  In  cases  of  serous  effusion 
into  the  ventricles,  the  septum  is  oflen  found  softened  and  partially  broken 
down. 

The  fifth  ventricle  may  be  exposed  by  cntting  tlirongh  the  scptom  anil  attached  portion  of  the 
corpQB  calloEiam.  with  the  scissors ;  after  examiciDg'  whicli.  the  corpus  callosum  shouli)  l>e  cut 
tcroiw,  towart)»<  it^  anterior  part,  and  the  twu  portivna  carefully  dusocted.  the  one  forwards,  tho 
other  backwards,  when  the  fornix  will  be  exposed. 

The  fornix  is  a  longitudinal  lamella,  of  fibrous  matter,  situated  beneath  the 
corpus  callosum,  with  which  it  is  continuous  behind,  but  separated  from  it  in  front 
by  the  septum  lucidum.  It  may  be  deacrilwd  as  consisting  of  two  symmetrical 
halves,  one  for  either  hemisphere.    These  two  portions  are  joined  together  in  the 

•  middle  line,  where  they  form  the  body,  but  are  separated  from  one  another  in 
front  and  behind ;  in  front,  forming  the  anterior  crura,  and  behind,  the  posterior 
ernra. 
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The  hod;/  of  the  fornix  is  triangular  in  form;  narrow  in  fTont,  broad  behind. 
Its  upper  suriaco  is  couuecte<l,  in  tho  median  line,  to  the  ecplum  lucidum  in  {ron^ 
and  the  corpus  calloaum  behind.     Its  under  surface  rests  upun  the  velum  interpo- 
situm,  wbicli  separates  it  from  the  third  ventriulc,  and  the  inner  p(»rtion  of  iho , 
optic  tbnlnini.     Ita  lateral  edges  form,  uu  each  side,  pjirt  of  tho  floor  of  the  lutero)  . 
ventricles,  and  are  in  contact  with  the  choroid  plexuses. 

The««^nVir  crura  arch  downwards  towanls  the  base  of  the  brain,  sqMiTatedj 
from  each  other  by  a  narrow  interval.     They  are  composed  of  wliitc  fibres,  whicli  I 
descend  through  a  quantity  of  gray  matter  in  the  lateral  walls  of  tbe  tbinl  vea» 
tricle,  and  arc  placed  immediately  behind  the  anterior  commissure.     At  the  bass  I 
of  the  }>rain,  the  white  fibres  of  each  cms  form  a  sudden  curve  upon  themselves^ 
spread  out  and  form  the  outer  part  of  the  corresponding  corpus  albicans,  trout  i 
which  point  they  may  be  traced  upwards  into  the  substance  of  the  corresjionding 
thalamus  opticus.    The  anterior  crura  of  the  fornix  are  connected  in  their  conrso ' 
with  the  optic  commissure,  the  white  fibres  covering  the  optic  thalamus,  the 
peduncle  or  the  pineal  gland,  and  the  superficial  fibres  of  the  tamia  semicdrcu- 
taris. 

ITic  post^ior  cntra,  at  their  commencement,  are  intimately  connected  by  theil 
upper  surfaces  with  the  corpus  callosum ;  diverging  from  one  another,  they 
downwards  into  the  descending  horn  of  the  lateral  ventricle,  being  contiuuoual 
with  the  concave  border  of  the  hippocampus  major.  The  lateral  thin  edges  of 
the  posterior  crura  have  received  the  name  corpus  JimbricUum,  already  described. 
On  the  under  surface  of  the  fornix,  towards  its  posterior  part,  between  the  diverg- 
ing posterior  crura,  may  be  seen  some  transverse  lines,  and  others  longitudinal  or 
oblique.  This  appearance  has  been  termed  the  /yra,  from  the  fancied  resemblanoftj 
it  bears  to  the  strings  of  a  harp. 

Between  the  anterior  pillars  of  the  fornix  and  the  anterior  extremities  of  tJie 
thalami  optici,  an  oval  aperture  is  seen  on  each  side,  the  foramen  of  Monro.  The 
two  openings  descend  towards  the  middle  line,  and,  joining  together,  lead  into  tbc 
upper  part  of  tlie  third  ventricle.  These  oiwnings  communicate  with  the  lateral 
ventricles  on  each  side,  and  below  with  the  third  ventricle. 

Diridc  the  fornix  across  aateriorlv,  and  reflect  the  two  portions,  the  one  forwards,  the  othe^l 
backvnnU.  when  the  velum  ialcrpoattutn  will  be  exposed. 

The  vdum  intcrposHum  is  a  va.scular  membrane,  reflected  from  the  pia  mater 
into  the  interior  of  the  brain  through  tlie  transverse  fissure,  passing  beneath  the 
posterior  rounded  border  of  the  corpus  callosum  and  fornix,  and  abo\'c  the  corpormj 
quadrigemina,  pineal  gland,  and  optic  thalami.     It  is  of  a  triangular  form,  and 
separates  the  imdcr  surface  of  the  body  of  the  fornix  from  the  cavity  of  the  third 
ventricle.     Its  posterior  border  forms  an  almost  <:oraplete  in  vestment  for  the  j>inefl] 
gland.     Its  anterior  extremity,  or  apex,  is  bifid ;  each  bifurcation  being  continued 
mto  tlie  corresfninding  lateral  ventricle,  behind  the  anterior  crura  of  the  fornix,  j 
fonning  the  anterior  extremity  of  the  choroid  plexus.     On  its  under  surface  are^ 
two  vascular  fringe*,  which  diverge  from  each  other  behind,  and  project  into  the 
cavity  of  the  third  ventricle.     These  are  the  choroid  plexuses  of  the  third  ventricle. 
To  its  lateral  margins  are  connected  the  choroid  plexuses  of  the  lateral  ventriclea. 
The  arteries  of  the  velum  intcrpositum  enter  from  behind,  beneath  the  corpuflJ 
callosum.     Its  veins,  the  venie  Galeni,  two  in  number,  run  along  its  under  sur»f 
face ;  they  are  formed  by  the  venic  corporis  striati,  and  the  venaj  plexus  choroidis;  i 
the  vcnie  Galeni  unite  posteriorly  into  a  single  trunk,  which  terminates  in  the 
straight  sinus. 

The  velum  iDterpoaittim  nhonld  now  he  removed.  Thi«  mnsit  be  ffl'i'clpd  carefully,  eftpcciaUj  at 
iU  posterior  part,  when*  it  invp<il<i  tho  pint^al  frlam) ;  the  Ihalami  optici  vill  then  be  expowd  vitk 
the  cavity  of  ihe  third  vcntncle  between  them  [fig.  2G<J]. 

The  thalami  optici  are  two  largo  oblong  masses,  placed  between  the  diverging 
portions  of  the  corpora  striata ;  they  arc  of  a  white  color,  sujxirficially ;  internally, 
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ihej  are  composed  of  white  fibres  intermixed  with  gray  matter.  Each  thalornua 
rests  upon  its  corresponding  crus  cerebri,  which  it  embraces.  Externally,  it  is 
bounded  by  the  corpua  striatam,  and  tamia  semicircular  is ;  and  is  continuous  with 
the  hemisphere.  Internally,  it  forms  the  lateral  boundary  of  the  third  ventricle; 
and  running  along  its  upper  border  is  seen  the  peduncle  of  the  pineal  gland.  Its 
upper  surface  is  free,  being  partly  Been  in  the  lateral  ventricle ;  it  is  partly  covered 
by  the  fornix,  and  markeiJ  in  front  by  an  eminence,  the  anterior  tulrerclc.  Its 
under  surface  form-s  the  roof  of  the  descending  cornu  of  the  lateral  ventricle;  into 
it  the  eras  cerebri  passes.  Its  posterior  and  inferior  part,  which  projects  into  the 
descending  horn  of  the  lateral  ventricle,  presents  two  small  round  eminences,  the 
internal  and  external  geniculate  bodies.  Its  anterior  extremity,  which  is  narrow, 
forms  the  posterior  boundary  of  the  foramen  of  Monro. 


Fig.  269.— Tii«  Third  and  Fourth  Ventriclei. 
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The  third  ventricle  is  the  narrow  oblong  fissure  placed  between  the  thalaml 
optici,  and  extending  to  the  base  of  the  brain.  It  is  bounded,  above,  by  the  under 
surface  of  the  velum  interpositum,  from  which  are  suspended  the  choroid  plexuses 
of  the  third  ventricle;  and,  laterally,  by  two  white  tracte,  one  on  either  side,  the 
pednncles  of  the  pineal  gland.  It^  fl<x>r,  somewhat  oblique  in  its  direction,  is 
fonned,  fnim  Ix^foro  backwards,  by  t!ic  i>arts  whieh  close  the  interpeduncular  space, 
viz.,  the  lamina  cinerea,  the  tuber  cinereum  and  infundibulum,  the  corpora  albicantia, 
and  the  locus  perforatus ;  its  sides,  by  tho  optic  thalami ;  in  front,  by  the  anterior 


6S8 


NERTOrS  SYSTEM. 


crura  of  the  fornix,  autl  part  of  the  auterior  coirmilssiire ;  Iwhincl,  by  iho  postenor 
comiiiissuro,  urn]  the  I'/rr  e  V^tio  ad  quartnm  vcnlriculum. 

Tlie  cavity  of  the  third  veulricle  is  crossed  by  three  coniinissures,  named,  from 
their  position,  anla-ior,  middle,  and  jtosttrrior. 

The  anterior  commiasure  is  a  rounded  cord  of  white  fibres,  placed  in  front  of  the 
anterior  crura  of  the  fornix.  It  perforates  the  corpus  striatum  on  cither  side,  and 
spreads  out  into  the  substance  of  the  hemispheres,  over  the  roof  of  the  defending 
horn  of  ciich  lateral  ventricle. 

The  mitldk  or  soft  commissure  consists  almost  entirely  of  gray  matter.  It 
connects  together  the  thalami  optici.  and  is  continuous  \nth  the  gray  matter  lining 
the  anterior  part  of  the  third  ventricle. 

The  2*os^':^ior  commissure,  smaller  thaa  the  anterior,  is  a  flattened  white  band  of 
fibres,  cotmccting  together  the  two  thaUmii  optici  posteriorly.  It  bounds  the  third 
ventricle  po.Htcriorly,  ami  is  placed  in  front  of  and  beneath  the  pineal  gland,  above 
the  opening  leading  to  the  fourth  ventricle. 

The  third  ventricle  has  four  openings  connected  with  it.  Tn  front  ore  two  oval 
apertures,  one  on  either  side,  the  foramina  of  Monro,  through  which  the  third 
communicates  with  the  lateral  ventricles.  Behind,  is  a  third  opening  leading  into 
the  fourth  ventricle  by  a  canal,  the  aqueduct  of  Sylvius  or  ittr  e  Itrtio  ad  quartum 
vetiiriculum.  The  fourth,  situated  in  the  anterior  part  of  the  floor  of  the  ventricle, 
is  a  deep  pit,  which  lead.-*  downwards  to  the  funnel-shaped  cavity  of  the  infundi- 
bulum,  the  iter  ad  in/undihuhtm. 

The  lining  membrane  of  the  lateral  ventricles  is  continued  through  the  foramina 
of  Monro  into  the  third  ventricle,  and  extends  along  the  iter  a  tcrtio  into  the 
fourth  ventricle ;  at  the  bottom  of  the  iter  ad  inftindibulum,  it  ends  in  a  cul- 
de-sac. 

Orni/  matter  of  tha  third  vnxiricJe.  A  layer  of  gray  matter  covers  the  greater 
part  of  the  surface  of  the  thinJ  ventricle.  In  the  floor  of  this  cavity  it  exists  in 
great  abundance,  and  is  prolonged  upwards  on  the  sides  of  the  thalami,  extending 
acro&*  the  cavity  as  the  soft  commissure;  below,  it  enters  into  the  corpora  albi- 
canlia,  and  surrounds  in  part  the  anterior  pillars  of  the  fornix. 

Behind  the  third  ventricle,  and  in  front  of  the  cerebellum,  are  the  corpora 
quadrigemina;  and  resting  upon  tlicjw,  the  pineal  gland. 

The  pinMil  gland,  so  named  from  its  peculiar  shape  {piniu,  the  fruit  of  the  fir), 
called  aUo  the  coruirium,  is  a  small  reddish-gray  body,  conical  in  form,  placed 
immediately  behind  the  posterior  commi.s.sure,  and  betwc*en  the  nates,  upon  which 
it  rests.  It  is  retained  in  its  position  by  a  duplicaturo  of  pia  mater,  derived  from 
tho  under  surface  of  the  velum  interpoaitum,  which  almost  completely  iuve^itfl  it. 
The  pineal  gland  is  about  four  lines  in  length,  and  from  two  to  three  in  ^^^dth  at 
its  base,  and  is  said  to  be  larger  in  the  child  than  in  the  adult,  and  in  tlie  female 
than  in  the  male.  Iia  base  i^  connected  with  the  cerebrum  by  pome  trausveree 
oommis.sural  fibres,  derived  from  the  posterior  commissure;  and  by  four  slender 
peduncles,  formed  of  medullary  fibres.  Of  these,  the  two  superior  pass  forwards 
upon  the  upper  and  inner  margin  of  the  optic  thalami  to  the  anterior  crura  of  tljo 
fornix,  with  which  tliey  become  blended.  The  inferior  peduncles  pass  vertically 
downwards  from  the  base  of  the  pineal  gland,  along  the  back  part  of  the  inner 
surface  of  the  thalami,  and  arc  only  seen  on  a  vertical  section  through  the  gland. 
The  pineal  gland  is  very  vascular,  and  consists  chiefly  of  gray  matter,  witli  a  few 
medullary  fibres.  In  its  base  is  a  small  cavity,  said  by  some  to  communicate  with  > 
that  of  the  tliird  ventricle.  It  contains  a  transparent  viscid  fluiH.  and  occaidonally 
a  quantity  of  sabulous  matter,  named  aeenwtts  cerebri,  comp<jsod  of  phosphato 
ana  carbonate  of  lime,  pha**phate  of  magnesia  and  ammonia,  with  a  little  animal 
matter.  These  concrctitms  arc  almost  constant  in  their  existence,  and  are  found 
at  all  periods  of  life.  When  this  body  is  solid,  the  sabulous  matter  is  found  upon 
its  surface,  and  occasionally  upon  its  pe<luncles. 

On  th«  rptnornt  of  iLc  jtiDcal  glonil  and  adjacent  portion  of  ]ii&  mater,  tho  corpom  qandri> 
(;eniiDu  are  I'spowd. 
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Tlio  cnrjiora  or  tubercuh  qnadrignnina — tho  optic  lohes — arc  four  roumletl  emi- 
nences i)laceil  iu  ]).*iir:s.  two  in  front  ;iiad  two  behind,  separatetl  IVoin  another  by  a 
crucial  depression.  They  are  eituate<i  immediiiusly  behind  the  third  veiitrielo 
and  posterior  commissure,  beneath  the  posterior  border  of  the  corpus  callosum, 
and  above  the  Cter  e  tertio  adquartum  vtntrkuUtm.  The  anterior  pair,  the  nates, 
are  the  larger,  oblong  from  before  backwards,  and  of  a  gray  color.  The  posterior 
pair,  the  testes,  are  hcmLspherical  iu  form,  and  lighter  in  color  than  tbe  preceding. 
They  are  connected  on  each  side  with  the  thalamus  opticus,  and  commencement 
of  the  optic  tracts,  by  means  of  two  white  prominent  bands,  termed  hrachia.  Those 
connecting  tho  nates  with  the  thalamus  {brurhia  ajiteriora)  nrti  the  larger,  aud  pass 
obliquely  outwards.  'ITiose  connectinc  tho  testes  with  the  thalamus  are  called  the 
hrachia  postenora.  Both  pairs,  in  the  adult,  are  quite  solid,  being  composed  of  white 
matter  e.\ternally,  and  gray  matter  within.  These  bodied  are  larger  in  the  lower 
animals  tlian  in  man.  In  tishes,  reptiles,  and  birds,  they  are  only  two  in  number, 
are  called  the  optic  hbt'^,  Irom  their  cciunection  witli  the  optic  nerves,  and  are 
hollow  in  their  interior ;  but  in  mammalia,  they  are  four  ia  number,  as  in  man,  and 
quite  solid.  In  the  human  foetus,  tbey  are  developed  at  a  very  early  period,  and 
iorui  a  large  proportion  of  the  cerebral  mass ;  at  first,  they  are  only  two  in  number, 
as  in  the  lower  mammalia,  and  hollow  in  their  interior. 

Th&je  bodies,  from  below,  receive  white  fibres  from  tho  olivary  fasciculus  or  fillet; 
tbev  are  also  connected  with  the  cerebellum,  by  means  of  a  large  wliite  cord  on 
cacli  side,  the  j^rocj^ssus  ad  Ustts  or  superior  peduncles  of  the  cerebellum,  which 
|)ass  up  to  tho  thalami  from  tbe  tuberoula*quadrigemina. 

The  iYi/y«  of  y'ietiMtns  ia  a  thin  translucent  lamina  of  medullary  substance, 
streti'li.tl  between  the  two  proressiis  c  cerdKHo  ad  te^t^Ji ;  it  covers  in  the  canal 
leadiug  frum  ilie  third  to  the  fourth  voniricle,  forming  part  of  the  roof  of  tho  latter 
ca\*ity.  It  is  narrow  in  front,  where  it  is  connected  with  the  testes;  and  broader 
behind,  at  its  couneotiou  witb  the  vermiform  process  of  tho  cerebellum.  A  slight 
elevated  ridge,  thQ/renuhon,  descends  upon  the  up]>ep  part  of  the  valve  from  the 
corpora  quadrigcmina,  and  on  either  side  of  it  may  be  seen  tlic  fibres  of  origin  of 
the  fourth  nerve.  Its  lower  half  is  covered  by  a  thin  transversely  grooved  lobule 
of  gray  matter  prolonged  from  the  anterior  border  of  the  cerebollam ;  this  is  called 
the  linijtwttn  hmhwsa. 

Tlie  corpora  grnicuktta  are  two  small,  flattened,  oblong  masses,  placed  on  the 
outer  side  of  the  corpora  ouadrigemiiia,  and  on  the  under  and  back  part  of  each 
optic  thalamus,  aud  named,  from  their  position,  corpus  (/cnicnhtum  externum  and 
corpus  ffcnicuhtujn  iiUinium.  They  are  j>l;ioe*.l  one  on  tbe  outt^r  and  one  on  tho 
inner  side  of  each  ontic  tract.  In  this  situation,  the  optic  tract  ma)'  bo  seen 
dividing  into  two  banos,  one  of  wbich  is  connecteil  with  tbe  external  geniculate  body 
and  nates,  the  other  being  connected  with  the  internal  geniculate  body  and  testis. 

Slructur':  of  ike  certbnim.  The  white  matter  of  each  hemiripbero  consists  of 
tbree  kinds  of  fibres.  1.  Diverging  or  peduncular  fibres,  which  connect  tbe 
hemisphere  with  the  cord  and  medulla  oblongata.  2.  Transverse  commissural 
fibrtta  which  connect  together  llio  two  hemisjiheres.  3.  Longitudinal  commissural 
flbresy  whicU  connect  distant  j^arts  of  the  same  hemisphere. 

Tbe  divinjing  or  pedumuhr  jibrea  consist  of  a  main  body,  and  of  certain  accessory 
fibres.  The  main  body  of  fibres  originates  in  tbe  columns  of  the  conl  aud  medulla 
oblongata,  and  enters  the  cerebrum  through  tbe  eras  cerebri,  where  they  are 
arranged  in  two  bimdle^,  acparatud  by  the  locus  niger.  Those  fibres  which  form 
the  inferior  or  faseiculatud  jiortion  of  tbe  crus  aro  derived  from  tbe  anterior 
pyramid,  and,  ascending,  pass  mainly  through  the  centre  of  the  striated  body ;  those 
on  the  opposite  surface  of  the  <;rus,  which  form  the  tegmentum,  are  derived  from 
the  posterior  pyramid  and  fasciculi  teretes ;  ascending,  they  pass,  some  through  the 
under  part  of  tlie  thalamus,  and  others  through  both  thalamus  and  coqius  striatum, 
decussating  in  these  bodies  with  each  other,  and  with  the  fibres  ot  the  corpus 

Josum.  The  optic  thalami  also  receive  accessory  fibres  from  the />rotVi?*ii5  ad 
a,  the  olivary  fasciculus,  the  corpora  quadrigcmina,  and  corpora  gcniculnta 
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Some  of  the  diverging  fibres  end  in  the  cerebral  ganglia,  whilst  others  pa« 
through  and  recei^'c  additional  fibres  from  them,  and,  as  they  emerge,  radiute  into 
the  anterior,  middle,  and  posterior  lobes  of  tlie  hemisphere,  decussating  again  with 
the  fibres  of  the  corpus  callosum,  before  passing  to  the  convolutions. 

The  tranaversi  commissural  fibres  connect  together  the  two  hemispheres  acixwii 
the  middle  line.  Thej  are  formed  hy  the  corpus  callosum,  and  the  anterior  awl 
posterior  commissures. 

The  longitudinal  commissural  Jihres  connect  together  distant  parts  ol  tbo  same 
hemisphere,  the  fibres  being  dispose<l  in  a  longitudinal  direotion.  They  form  the 
fornix,  the  teenia  somicircularis,  and  pe^lunclcs  of  the  pineal  gland,  the  Ftri© 
loDgitudinalea,  the  fibres  of  the  g^rus  turuicatus,  and  the  fasciculus  uacinatus. 


CEREBELLUM. 

The  Cerebellum  or  little  brain  is  that  portion  of  the  encephalon  which  ia  con- 
tained in  the  inferior  occipital  fossae.  It  is  situated  beneath  the  posterior  lobes 
of  the  cerebrum,  from  which  it  is  separated  by  the  tentorium.  Its  average  weight 
in  the  male  is  5  oz.  4  drs.  It  attains  its  maximnm  weight  between  the  twenty  fifth 
and  fortieth  years ;  its  increase  in  weight  alter  the  fourteenth  year  being  relatively 
greater  in  the  female  than  in  the  male.  The  proportion  between  the  cerebellum 
and  cerebrum  is,  in  the  male,  as  1  to  8| ;  and,  in  tlie  female,  as  1  to  S\.  In  the 
infant^  it  is  proportionally  much  smaller  than  in  the  adult,  the  relation  lx;t\veen 
them  being,  according  to  Chaussier,  between  1  to  13  and  1  to  26;  by  Cruveilhier 
it  was  found  to  bo  1  to  20,  In  form,  the  cerebellum  is  oblong,  flattened  from 
above  downwards,  its  greatest  diameter  being  from  side  t<i  side.  It  mcasureEi 
from  three  and  a  half  to  four  inches  transversely,  from  two  to  two  and  a  half 
inches  from  before  backwards,  being  about  two  inches  thick  in  the  centre,  and 
about  six  lines  at  its  ciroumference,  the  thinnest  part.  It  consists  of  gray  and 
white  matter :  the  former,  darker  than  that  of  the  cerebrum,  occupies  the  surface; 
the  latter,  the  interior.  The  surface  of  the  cerebellum  is  not  convoluted  like  the 
cerehrun^but  traversed  by  numerous  curved  furrows  or  sulci,  which  vary  in  depth 
at  dificrcnt  parts,  and  correspond  to  the  intervals  between  the  lamina)  of  which  its 
exterior  is  comjwsed. 

Its  ujip^  surface  (fig.  270)  is  somewhat  elevated  in  the  median  lino,  and  de* 

Fig.  270.— Upper  Surfdoe  of  tlie  C«r«bellaoi. 


pressed  towards  its  circumference;  it  consists  of  two  lateral  hemispheres  connected 
together  by  an  elevated  median  portion  or  lobe,  the  superior  vermiform  crocen 
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bo  tncdian  lohc  is  tho  fumlamcntal  part,  ami  in  some  nnima^p,  OKiishcsand  reptiles, 
the  only  part  wliich  exists;  the  bemispljerea  beinjj  adUitiuns,  and  attaining  their 
maximum  in  man.  Tho  hemispheres  arc  separated,  in  front,  by  a  deep  notch,  the 
incuura  cerebelU  aiUerior,  which  encircles  tho  corpora  quadrigemina  behind ;  they 
arc  also  separated  by  a  similar  notch  behind,  the  iju:igiira  ccrtbelU  pmOfrhr,  in 
which  is  receivefl  tiie  nnper  part  of  the  falx  cercbelli.  The  superior  vermiform 
process  (upper  part  of  the  niediau  lobe  of  the  cerebellum),  extends  from  the  notch 
on  the  anterior  to  tliat  on  the  posterior  border.  It  is  divided  into  three  h)bes:  tho 
lobulus  centralis,  &  small  lobe,  situated  in  the  incisura anterior;  tlio  moniicuhis  e^e- 
lelli,  the  central  projecting  part  of  the  process;  and  the  commissura  eimplrx^  a 
email  lobo  near  tho  incisura  pof?terior. 

The  under  surface  of  tho  cerebcHum  (fig.  271)  is  subdivided  into  two  lateral 
hemispheres  by  a  depressiffo,  the  valley,  which  extends  from  before  backwards  in 
the  middle  line.  The  lateral  hcmisplieres  are  lodgeil  in  the  inferior  occipital  ftissra; 
the  median  depression,  or  valley,  receives  tlie  buck  part  of  the  medulla  oblongata, 
M  broader  in  the  centre  than  at  cither  e.vtremity,  and  has,  projecting  from  its  floor, 
part  of  the  median  lobe  of  the  cercl)ellum,  willed  the  in/Wior  vermiform  process. 
The  ports  entering  iuto  the  composition  of  this  body  are,  from  behind  forwards,  the 


Fig.  271.— CnJttr  Sarface  o.'  tU«s  C«r»l*«Uam. 


commissura  brcvis,  situated  in  the  incisura  posterior;  in  front  of  this,  a  laminated 

»  conical  projection,  the  pyramid;  more  anterior,  is  a  larger  eminence,  the  i/t'«ii, 
placed  between  the  two  rounded  lobes  which  occupy  the  sides  of  the  valley,  tho 
ninyydaUt,  and  connected  with  them  by  a  commissure  of  gray  matter,  indented 
on  the  surface,  called  tha  furrovKd  bati'l.  In  front  of  the  uvula  is  the  nodnlej 
it  is  the  anterior  pointed  termination  of  the  inferior  vermiform  process,  and  projects 
into  the  cavity  of  the  fourth  ventricle;  it  has  been  named  by  Malacarne  the 
hmiruittd  tubercle.  On  each  .nide  of  the  nodnle  is  a  thin  layer  of  white  suVistance, 
attached  externally  to  tho  flocculus,  and  internally  to  the  nodule,  and  to  a  corre- 
sponding part  on  tlie  opposite  si"le;  they  form  together  the  poslerfor  metinflary 
pelum  or  conimis.suro  of  the  flocculus.  It  is  usually  covered  in  and  concealed  by 
the  amygdala-,  and  cannot  be  wen  until  these  are  drawn  aside.  This  band  is 
of  a  semilunar  form  on  each  side,  its  anterior  margin  l>eing  free  and  concave,  its 
posterior  being  attached  just  in  front  of  the  furrowed  band.  Between  it  and  the 
nodulus  and  uvula  behind,  is  a  deep  fossa,  called  the  swallows  nest  {nidus  hintn- 
dinis). 

Loftes  of  the  cerebellum.  Kach  hemisphere  is  divided  into  an  upper  and  a  lower 
portion  by  the  great  horizontal  fissure,  which  commences  in  front  at  the  pous,  and 
passes  horizontally  round  the  free  margin  of  either  hemisphere,  liackwar  Is  to  the 
middle  line.  From  this  primary  fissure  numerous  secondary  Assures  proceed,  wliich 
separate  the  cerebellum  into  lubes. 
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U}>un  llio  tippor  surface  of  citlior  licmisjiliere  there  are  two  lobcp,  separated  from 
each  other  by  a  fissure.  Tliese  arc  the  anterior  or  square  lube,  which  extendi 
OA  far  back  as  the  posterior  edge  of  the  vermiform  process,  and  the  posterior  or 
semilunar  lobs,  which  passes  from  the  lermmation  of  the  preceding  to  the  great 
horizontal  fissure. 

Upon  the  under  surface  of  cither  hcmiisphcre  there  are  five  lobes,  sefiarated  by 
sulci;  thesemay  be  described  from  before  buckwards.  The  jtocculus  or  aul'-jHwlim. 
vuktr  lobe  is  a  promiQcol  tuft,  tittuutcd  behiud  aud  below  the  middle  pcdunch;  of  ll*o 
ctrcljellurn  ;  its  surface  is  c<jmpi>scd  of  gray  matter,  subdivided  into  a  few  small 
lauiiuie;  it  is  sometimes  called,  the  jmaumotjaMric  hjhvAc,  from  being  situated  be- 
hind the  pneumogastric  nerve.  The  ainyjdfda  or  himl  is  situated  on  cither  sido 
of  the  great  me<liau  fissure  or  valley,  aud  i)rqjects  into  the  fourth  ventricle.  The 
tii'jastric  hit  is  situated  on  the  outside  of  the  tonsil,  being  connected  in  part  wth 
tlie  pyramid.  Behind  the  digastric  is  the  skn<kr  hit:,  which  is  eonuecied  with 
the  back  part  of  the  pyramid  and  the  commissura  brevia;  and  more  posteriorly 
is  the  inferior  jMstcrior  lobe,  which  also  joins  the  commissura  l^cvia  in  the  valley. 


Founra  Vkstutcle. 

The  fourth  ventricle  or  ventricle  of  the  cerebellum  is  the  space  between  the  pos- 
terior surface  of  the  medulla  oblongata  and  pons  in  front,  aud  the  cerebellum 
behind.  It  is  lozcnge-shjiped,  being  contnicted  above  and  below,  and  broadest 
acroi*s  its  central  part.  It  is  bounded  laterally  by  the  procesa^is  e  certhclh  ad  (estea 
abtivc,  and  by  the  diverging  posterior  pyramids  and  rcstiform  bodies  below. 

The  roo/iA  arched;  it  isfurmcd  by  tlie  vidve  of  Viousseus  and  the  under  surface 
of  the  ccrcl>ollum,  wliich  pix;scnts  in  tliis  situation  four  tsniull  eminences  or  lobules, 
two  occupying  tho  median  line,  the  nodulus  and  uvula,  the  remaining  two,  tb« 
amygilalie,  being  pliiced  on  either  side  of  the  uvula 

The  anterior  boundary  or  fhor  is  formed  by  the  posterior  surface  of  the  modalla 
oblongata  and  pons.  In  the  median  line  is  seen  the  posterior  median  fissure:  it 
becomes  gradually  obliterated  above,  and  terminates  below  in  the  point  of  the 
calamus  scriptorius,  formed  by  the  convergence  of  the  posterior  pyramids.  At  this 
point  lA  the  orilico  of  a  short  canal  terminating  in  a  cul-de-sac,  the  remains  of  the 
canal  which  extends  in  foetal  life  through  the  centre  of  the  cord.  On  each  side 
of  the  median  fissure  are  two  slightly  convex  longitudinal  eminences,  the  fasciculi 
teretes;  they  extend  tho  entire  length  of  the  floor,  Iwing  indistinct  below,  and  of 
a  grayish  color,  bxit  well  marked  and  whitish  alxjve.  Ka(;h  eminence  con^i.sls  of 
fibres  derived  from  tho  lateral  tract  and  restifonu  bwly,  which  ascend  to  the  cere- 
brum. Opposite  the  crua  cerebelli,  on  the  outer  side  of  the  fasciculi  torctes,  is  %  \ 
small  eminence  of  diirk  gray  substance,  which  presents  a  bluish  tint  through  the 
thin  stratum  covering  it;  this  is  called  the  hwux  ctrruhms ;  and  a  thinstreflk  of  the 
same  color  continued  up  from  this  on  either  side  of  the  fasciculi  leretes,  as  far  as 
the  top  of  the  ventricle,  is  called  tho  twnia  violaeea.  The  lower  part  of  the  floor 
of  the  ventricle  is  crossed  by  several  white  transverse  liiics,  6'nfa?  transversa;  they 
emerge  from  the  posterior  mediiin  fissure;  some  enter  the  erus  cerebelli,  others 
cutler  the  roots  of  origiu  of  the  auditory  nerve,  whilst  ttomo  pass  upwards  and 
outwanls  on  the  floor  of  the  ventricle. 

The  linintj  membrane  of  tho  fourth  ventricle  is  continuous  with  that  of  tbo 
third,  through  tho  aqueduct  of  Sylvius,  aud  its  cavity  communiu'itcs  liclow  with 
the  sub-arachuoitl  space  of  the  brain  atid  cord  through  an  aperture  iu  the  layer  of 
pia  mater,  extending  U'tween  the  cerelK^Uum  and  ntMluIla  oblongata.  Laterally, 
this  membrane  is  reflected  outwards  a  short  distance  between  the  cerebellum  and 
mcilulla. 

The  choroid  plexitsvs  of  tho  fourth  ventricle  are  two  in  numV»er;  they  are 
delicate  vascular  friiij^tis,  which  project  into  the  ventricle  on  each  side,  passing 
from  the  point  of  the  inferior  vermiform  process  to  the  outer  murglu  of  tluj  routi- 
form  bodies. 
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The  (jray  mnlkr  in  tlio  fioor  of  tho  ventricle  consists  of  &  tolerably  tliiok 
Btratum,  continuous  below  with  tlitj  gnxj  commissure  of  tbe  cord,  and  extending 
up  as  high  08  the  aqueduct  of  tiyhius,  besides  some  special  dci>08its  connectetl 
with  tha  roots  of  ori^u  of  certain  nerves.  In  the  upper  half  of  the  ventricle  is 
a  projection  situated  over  tbe  nucleus,  from  which  the  sixth  and  facial  nervea 
take  a  common  origin.  In  the  lower  hidf  arc  three  eminences  on  each  side  for 
the  roots  of  oritjiu  of  the  eighth  and  ninth  nerves. 

JStructwe.  It  a  vertical  section  is  uuidc  through  either  hemisphere  of  the  cere- 
bellum, midway  between 

its  centre  and  the  superior  ? *«•  272.— Vertioal  SMlloa  of  xho  Cvnh«nam. 

vermiform  process ;  it  will 
be  Ibund  to  consist  of  a 
central  atom  of  white  mat- 
ter, which  contains  in  its 
interior  a  deuUite  body. 
From  the  surface  of  each 
hemisphere,  a  series  of 
plates  of  iiiedulliiry  matter 
are  dolacbed,  whicli,  co- 
vered with  gray  matter, 
form  the  laminae;  and  from 
its  anterior  part  arise  three 
large  procesiws  or  puduu- 
cles,  superior,  middle,  aud 
inferior,  by  which  it  is  con- 
nected  with  the  rest  of  the 
eneephalon. 

The  icnnime  arc  about 
tea  or  twelve  in  number,  including  those  on  both  surfaces  of  the  cerebellum,  those 
in  front  being  detached  at  a  right  angle,  and  those  beliind  at  an  acute  angle;  as 
each  lamina  proceeds  outwards,  otlier  secondary  lamime  are  detached  from  it,  and, 
from  these,  tertiary  laminre.  The  nrrangcmcnt  thus  described  gives  to  the  eut 
surface  of  the  organ  a  foliated  appearance,  to  which  the  name  arbor  vifte  has  been 
given.  Each  lamina  consists  of  white  matter,  covered  externally  by  a  layer  of 
gray  substance. 

The  white  matter  of  each  lamina  is  derived  partly  from  the  central  stem;  in 
addition  to  which  white  fibres  pn.ss  from  one  lamina  to  another. 

The  gray  matter  resembles  somewhat  the  cortical  substimco  of  tbe  convolutions. 
It  coiLiiats  of  two  layers,  the  external  onc^  soft  aud  of  a  grayish  color,  the  internal 
one,  firmer  and  of  a  rust  color. 

The  cjjrpus  (kntatum  or  tjatujlion  of  Uie  cereheUum  is  situated  a  little  to  the  inner 
side  of  the  centre  of  the  stem  of  white  matter.  It  consists  of  an  open  bag  or 
capsule  of  gray  matter,  the  section  of  whioli  presents  a  gray  dentated  outline, 
bcmg  open  at  its  anterior  part,  it  is  surrounded  by  white  fibres;  white  tibrea 
are  also  contained  in  its  interior,  which  i.ssue  from  it  to  join  the  superior  pcfluneles. 

The  peduncki  of  the  cerebellum,  superior,  middle,  and  inferior,  servo  to  connect 
it  with  the  rest  of  the  eneephalon. 

The  superior  pedunch-s  [procfssua  e  cereheUo  ad  ksies)  connect  the  cerebellum  with 
the  cerebrum;  they  pass 'forwards  and  upwards  to  the  testes,  Ijeneath  which  they 
tLJcend  to  the  crura  cerebri  and  optic  thalami,  forming  part  of  the  diverging  cere- 
bral fibres ;  each  peduncle  forms  part  of  the  lateral  boundary  of  the  fourth 
ventricle,  and  is  connected  with  its  fellow  of  the  opposite  side  by  the  valve  of 
Vieusseiis.  The  peduncles  are  continuous  behind  with  the  folia  of  the  inferior 
vermiform  proecss,  and  with  the  wliite  fibres  in  the  interior  of  the  corpus  den- 
tatum.  Beneath  the  corpora  quadrigeminn,  the  innermost  fibres  of  cich  pe>fluricle 
decussate  with  each  other,  so  that  some  fibres  from  the  right  half  of  the  cerebellum 
are  continued  to  the  left  half  of  the  cerebrum. 
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The  infei-ior  peduncles  (processus  admedullam)  connect  the  cerebellum  ■with  the 
medulla  oblongata.  They  pass  downwards  to  the  back  part  of  the  medulla,  and 
form  part  of  the  restiform  bodies.  Above,  the  fibres  of  each  process  are  con- 
nected chiefly  with  the  laminae,  on  the  upper  surface  of  the  cerebellum;  and 
below,  they  are  connected  with  all  three  tracts  of  one  half  of  the  medulla,  and, 
through  these,  with  the  corresponding  half  of  the  cord,  excepting  the  posterior 
median  columns. 

The  middle  peduncles  {processxts  ad  pontem),  the  largest  of  the  three,  connect 
together  the  two  hemispheres  of  the  cerebellum,  forming  their  great  transverse 
commissure.  They  consist  of  a  mass  of  curved  fibres,  which  arise  in  the  lateral 
parts  of  the  cerebellum,  and  pass  across  to  the  same  points  on  the  opposite  side. 
They  form  the  transverse  fibres  of  the  pons  Varolii. 


On  the  General  Anatomy  of  tbe  Nerres  and  Nerroas  Centres,  the  stnclent  may  consult  the 
Torks  or  KiilUker,  and  Todd  and  Bowman,  before  alladed  to ;  and  the  Articles  "  Nerve  and  Nerr- 
ona  Centres,"  in  the  Cyclop,  of  Anat.  and  Physiol. — ^For  Further  information  on  the  DescriptiTe 
Anatomy  of  the  Nervons  Centres,  consult : — Croveilhier's  "  Anatomie  Descriptive ;"  Todd's 
"  Descriptire  Anatomy  of  the  Brain,  Spinal  Cord,  and  Ganglions ;"  Herbert  Mayo'a  "  Plates  of 
tbe  Brain  and  Spinul  Cord;"  and  Arnold's  " Tabnls  Anatomicse.  Fascic.  i  Icones  Cerebri  et 
Kedullffi  Spinalis." 


Cranial  Xerves. 

The  Cranial  Nerves,  nine  in  number  on  each  side,  include  those  nerves  which 
arise  fruru  some  part  of  Uie  cerebro-«]>inal  centre,  and  are  transmitted  ihrougli 
foraminft  in  the  baae  of  the  cranium.  They  have  been  named  numerically, 
ccording  to  the  order  in  which  tbc\'  pass  out  of  this  cavity.  Their  names  are 
derived  from  the  part  to  which  each  is  distributed,  or  from  the  special 
function  appropriated  to  each.  Taken  in  their  order,  from  before  backwards^ 
they  are  as  follows : —  • 


1st,  Olfactory. 

2d.  Optic. 

3d.  Motor  oculL 

4th.  Pathetic. 

6th.  Trifacial  or  Trigemini. 

6th.  Abducens. 


7tk 


8tk 
9th. 


Facial  or  Portio  dura. 
Auditory  or  Portio  mollis. 
G  losso  -  phar^Tigeal . 
Pncumogastric  or  Par  vagum. 
Spinal  accessory. 
hypoglossal 


IS,  however,  the  7th  pair  be  considered  as  two,  and  the  8th  pair  aa  three  distinct 
nerves,  then  their  number  will  be  increased  to  twelve,  which  is  the  arrangement 
adopted  by  .Siimmcring. 

The  cranial  nerves  may  ho  subdivided  into  four  groups,  according  to  tho 
peculiar  function  possessed  by  each,  viz.,  nerves  of  special  sense;  nerves  of 
common  sensation;  nerves  of  motion;  and  mixed  nerves.  These  groups  may 
be  thus  arranged : — 


1.  Nerves  of  Special  &nse. 

Olfactory. 

Optic. 

Auditory. 

Part  of  glosao- pharyngeal  (described 

under  the  eighth  pair,  p.  555). 
Lingual  brunch  of  the  fifth  (described 

under  the  iiftU  nerve,  p.  350). 


2.  Nerves  of  Motion, 

Motor  oculi. 

Pathetic. 

Part  of  third  division  of  fifth  (de- 
scribed under  the  fifth  nervt^ 
I>.  545). 

AbduccQS. 

Facial. 

Hypoglossal. 


4.  Mixed  Nerves, 

8.  Nerves  of  Common  Sensation,  Pneumogastric    (described     under 

•^  tlic  eighth  pair,  p.  5o7). 

Fifth  (greater  portion).  Spinal  accessory  (described  under 

Part  of  glosso-pharyngeal.  the  eighth  pair,  p.  560). 

AH  the  cranial  nerves  are  connected  to  some  part  of  the  surface  of  the  brain. 
Tliis  is  termed  their  sujifrjicial  or  u/rjrtarent  origin.  But  their  fibres  m.iyj  in  all 
cases,  be  traced  deeply  into  the  substance  of  the  organ.  This  would  form  their 
deeji  or  real  origin. 

1.  Nerves  of  Special  Sense. 

Olfactory  Nerve. 

Tlie  First  or  Olfactort  Nerve,  t!ie  special  ner%-o  of  tho  sense  of  smell,  may 
be  regarded  as  a  portion  of  the  cerebral  substance,  pushed  forwards  in  direct 
relation  with  the  organ  to  which  it  is  di.stributed.    It  arises  by  three  roots. 

The  external  or  Inng  root  is  a  narrow  white  medullary  band,  whic.li  pft.sses 
outwards  across  the  fissure  of  Sylvius,  into  the  substance  of'the  middle  lobe  of  tho 
cerebrum.  Its  deep  origin  may  be  traced  to  the  corpus  striatum',  the  superficial 
fibres  of  the  optic  thalamus',  the  anterior  commissure^,  and  the  convolutions  of 
the  island  of  Heil. 


•  VicnMCDH,  Winslow,  Monro,  Mayo. 
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TliG  •midtUe  or  ijrwy  root  arises  from  n  papilla  of  gray  matter,  the  caruncula 
maminilLnris,  imbeddcii  in  the  anterior  lobe.  This  root  is  prolonged  into  the 
nerve  from  the  ufijiieenl  part  of  the  brain,  and  contains  white  fibres  in  its  interior, 
U'hich  arc  connected  witli  the  corpus  striatum. 

The  int^riml  or  short  root  is  eoniposed  of  white  fibres,  which  arise  from  the 
inner  and  back  pari  of  the  anterior  lobe,  being  connected,  according  to  Foville, 
with  the  longitudinal  tibrea  of  the  gynia  fornicatus. 

These  three  roots  unite,  and  form  a  Hat  band,  narrower  in  the  middle  than  at 
either  extremity,  and  ita  section  of  a  somewhat  prismuid  form.  It  is  soil  in  texture, 
and  contJiins  a  considerable  amount  of  gray  matter  in  its  substance.  As  it  passes 
forwanls,  it  is  contained  in  a  deep  sulcus,  Ustween  two  eonvolutions,  lying  on  the 
under  surface  of  the  anterior  lobe,  on  either  side  of  the  longitudinal  fissure,  and 
is  retained  in  position  by  the  arachnoid  membrane  which  covers  it.  On  reaching 
the  cribriform  plate  of  the  ethmoid  bone,  it  expands  into  on  oblong  mass  of  grayish- 
whit©  substance,  the  olfactory  bulb.  From  the  under  part  of  ibia  bulb  are  given 
ofl'numerous  filaments,  ab<jut  twenty  i"  numbcT^  whii'h  j)a.ss  through  the  eribriform 
foramina,  and  are  di.stributed  to  the  mucous  nietnbrano  of  tlie  no.^.  Each  filament 
ia  surrounded  by  a  tubular  prolongation  from  the  dura  mater  and  pia  mater;  the 
former  being  lost  on  the  periosteum  lining  the  nose;  the  latter,  in  the  nourilemraa 
of  the  ncrvo.  The  filament.s,  as  they  enter  the  nares,  are  divisible  into  three 
groups :  an  inner  group,  larger  than  those  on  the  outer  wall,  spread  out  over  the 
up]>er  third  of  the  septum;  a  middle  set,  confined  to  the  roof  of  the  nose;  and 
an  outer  set,  which  are  distributed  over  the  superior  and  middle  lurbinaled  bonest 
and  the  surface  of  the  cthmtnd  in  front  of  them.  As  llie  filaments  descend,  they 
nuite  in  a  plexiform  network,  an<l  become  gradually  lost  in  the  lining  membraoa 
Their  mode  of  termination  is  unknown. 

The  olfactory  difiers  in  strutrture  fmiu  other  nerves,  in  containing  gniy  matter 
in  its  interior,  and  lx;ing  sofi  and  ]>ulpy  in  structure.  Its  filaments  are  deficient 
ill  the  white  substance  of  Schwann,  are  not  divi.^ible  into  fibrilhe,  and  resemble 
the  gelatinous  fibres  in  being  nucleated,  and  of  a  finely -granular  texture. 


I  CUt»  »/  £jf 


Optic  Kkrve. 

Til©  Skcoxu  or  Optic  Nerve,  the  special   ncrvo  of  the  sense  of  sight,  is 

distributed  exclusively  to  the  eyeball.    The  ner\'es  «f  opcHvsile  sides  are  connected 

together  at  the  commiissure;  and  from  the  back  of  the  c<?mmissurc,  they  mav  he 

_      __  tnured  to  the  brain,  under  the  name  of  the 

Pig.  273.-Tbe  Optio  Nerres  tuid  OpUo  Tracls.  ^^^^  tracts. 

The  oflic  Imctf  at  its  connection  with 

the  bruin,  divides  into  two  bands  which 

are  continued  into  the  optic  thalami.  the 

corpora      gcniculata,     and     the     corj>ora 

quadrigemina.    Tlie  fibres* of  origin  trom 

the  thalamus  may  be  traced  partly  from 

its  surface,  and    partly  from    it-*  interior. 

From  this  origin,  the  tract  winds  obliquely 

across  the  under  surface  of  the  cms  cerebri. 

^     >^^C        ^*   \         ^^  '^®  form  of  a  flattened  band,  de.--tituto 

"*"  "■    '  of  neurilemma,  and  is  attached  to  the  erua 

by  its  anterior  margin.     It  now  n.ssumes  h 

cylindrical  form,  and.  as  it  passes  forwards. 

is  conncctc<l  with  the  tuber  cineronm.  and 

lamina   cinerea,    frnm    both    of  which    it 

receives  fibres.     According  to  Foville,  it 

is   also   cimnectetl   with   the    tronia  scmi- 

circuhris,  and  the  anterior  termination  of  the  gyrus  fornicatus.    It  finally  joins 

with  the  nerve  of  tlic  opposite  side,  to  form  the  optic  commissure. 


OPTIC  — AUDITOUY— MOTOR  OCCLI. 
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Fig.  274.— Connin  of  tlie  Fibrei 
iu  tliv  0|>tio  Cotumbwiini. 


The  cnmmi'ssure,  soraewbat  quadrilateral  ia  form,  resta  upon  tlio  olivary  procoaa 
of  the  apheaoid  bone,  bcin^  bounded,  in  front,  by  the  lamina  eiuerea;  behind,  by 
the  tuber  cincrcum;  on  either  side,  by  the  anterior  peribratL'*!  space.  Within 
the  commissure,  the  optic  nerves  of  the  two  sides  undergo  a  partial  decuauiilion. 
The  fibres  which  form  the  inner  margin  of  each  tract, 
are  continued  across  from  one  to  the  other  side  of  the 
brain,  and  have  no  coouectiou  with  the  optic  nerves. 
These  may  be  regarded  as  commissural  fibres  (inter- 
cerebral)  between  the  tbalanii  of  opposite  sides. 
Some  fibres  are  coiitlnufjd  acntss  the  anterior  border 
of  the  chiasma,  and  connect  the  optic  nerves  of  the 
two  sides,  having  no  relation  with  tiie  optic  traclij. 
Tlieymaybe  regimled  as  commissural  fibres  between  the  two  retina;  (inter-retinal 
fibres).  The  outer  fibres  of  each  ti-act  are  continueil  into  the  optic  nerve  of  the  sanio 
side.  The  centra!  fibres  of  each  tract  are  contiinied  into  the  otitic  nerve  of  the 
opposite  side,  decus-satiiig  in  the  commissure  with  siniilur  fibres  of  the  opposite  tract' 

The  optic  nenjes  arise  from  the  fore  part  of  the  commissure,  and,  diverging  from 
one  another,  Iwcome  rounded  in  form,  firm  in  texture,  and  nre  inclosed  in  a  sheath 
derived  from  the  arachnoid.  As  each  nerve  passes  through  the  corresponding 
optic  foniinen.  it  receives  a  sheath  from  the  dura  mater ;  nnd  as  it  enters  the  orbits 
this  sheath  snl>tlivides  into  two  layers,  one  of  which  becomes  ctintinuous  with  t!ie 
periosteum  of  tlie  orbit;  the  other  Ibrnis  a  sheath  for  the  nerve,  and  surrounds  it 
as  far  as  the  sclerotic.  The  nerve  passes  through  the  cavity  of  the  orbit,  pierces 
the  sclerotic  and  choroid  coats  at  the  back  part  of  the  eyeball,  a  little  to  the  nasal 
side  of  its  centre,  and  expands  into  the  retina.  A  small  artery,  ilie  arteria  cen- 
tralis retinal,  perforates  the  o|)lio  nerve  a  little  behind  the  glol>e,  and  runs  along 
its  interior  in  a  tubular  canal  of  fibrous  tissue.  It  supphes  the  inner  surface  of 
the  retina,  and  is  aceompauiud  by  corresponding  veins. 

Auditory  Nkrvb. 

The  AtrniTORYNERYR,  the  portio  mollis  of  the  seventh  pair,  is  the  special  nerve 
of  the  sense  of  hearing,  being  distributed  exclusively  to  the  internal  ear.  The 
portio  dura  of  the  seventh  pair,  the  facial  nerve,  is  the  motor  nerve  of  the  muscles 
of  the  face.    It  will  be  described  with  the  motor  cranial  nerves. 

The  auditory  nerve  arises  from  niitncrous  white  striin,  the  lincfo  transversas, 
which  emerge  from  the  posterior  medinn  fis.-*uro  in  the  anterior  wall,  or  floor,  of 
the  fourth  ventricle.  It  is  also  connected  with  the  gray  matter  of 'the  medulUi, 
which  corresponds  to  the  locus  c»?nilcus.  Acconling  to  Foville,  the  roots  of  this 
nerve  are  connected,  on  the  under  surface  of  the  middle  peduuL-le,  with  the  gray 
substance  of  the  cerebellum,  with  the  floccidus,  and  with  the  gray  matter  at  tho 
borders  of  the  calamus  scriptorius.  The  nerve  winds  round  the  restiform  body, 
from  which  it  receives  fibres,  and  passes  forwards  across  the  posterior  border  of 
the  cms  cerebelli,  in  comp.any  with  the  fnci-al  nerve,  from  which  it  is  partially 
separated  by  a  small  artery.  It  then  enters  the  meatus  auditorius,  iu  company 
with  the  facial  nerve,  nnd,  at  the  bottom  of  the  meatus,  divitios  into  two  branches, 
cochlear  and  vestibular,  which  are  distributed^,  the  former  to  the  cochlea,  tbo 
latter  to  the  vestibule  and  semicircular  canals.  Tho  auditory  nerve  is  ver^'  aofk 
in  texture  (hence  the  name  j*f>r<fo  rnollU),  destitute  of  neurilemma,  and,  within  the 
meatn^  receives  one  or  two  fihimeuts  from  the  facial. 

2.  Tub  Motor  Cbaxial  Nkrve.«i. 

TmuD  OK  Motor  Occli  Xkrve. 

The  Third  or  Motor  Oculi  Nerve  supplies  all  the  muscles  of  the  eyeball,  except 
tbe  Superior  oblique  and  External  rectus ;  it  also  semis  motor  filaments  to  the  ins. 

'  A  sperimen  nf  cnufroDiUil  nbaenco  of  ibo  optlu  commisaitre  is  to  be  round  in  the  MottPum  or 
tLe  Vr'eatDuiuter  iiosplul. 
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It  is  a  rather  large  nerve,  of  rounded  form  and  firm  textnro,  La\*ing  its  apparent 
origin  from  tho  inner  surface  of  the  cms  cerebri,  immetiiatcly  in  I'roLit  of  the  jx)n3 
Varolii. 

The  ikep  origin  may  be  traced  into  the  substance  of  the  crus,  where  some  of 
its  fibres  are  connected  with  the  Iocum  rnger ;  othere  run  downwards,  among  the 
longitudinal  fibrea  of  the  jwna,  whilst  others  ascend,  to  be  connuelcd  with  the 
tubercula  qundrigemina  and  valve  of  Vieussen*.  According  to  Stilling,  the 
fibres  of  the  nerve  pierce  the  peduncle  and  locus  uiger,  and  ariae  from  a  gray 
nucleus  in  the  floor  of  the  aqueduct  of  Sylvius.  On  emerging  from  tiie  brain,  it 
is  invested  in  a  yhenth  of  pia  mater,  and  inclosed  in  a  prolongation  fn)m  the 
arachnoid.  It  then  pierces  the  dura  mater  on  the  outer  side  of  the  anterior 
clinoid  process,  where  its  serous  covering  is  reflected  from  it,  and  passes  along 
the  outer  wall  of  the  cavernous  sinus,  ulx>ve  the  other  orbital  nerves,  receiving 
in  its  course  one  or  two  filaments  from  the  cavernous  plexus  of  the  sympatbetic 
It  tbcn  divides  into  two  branches,  which  enter  the  orliit  through  the  spuenoidal 

fissu  re,    between    the     two 
Fig.  27S.— >'i;rvf3  of  tUu  Oriiiu    Senu  from  above.  heads  of  the  Kxtcmal  rec- 

tus   muscle.      On    pooaing 
v;V'.'^Bifc^^^^>t*^  through    the     fiasnre»    the 

nerve  is  placed  below  the 
fourth,  and  tlie  frontal  and 
^^  lachr^'mal  branches  of  the 

Li'^jo^m^  /  /fiAiSJ^C!yill/'/r  r>^?HF  ophthalmic  nerve, 

Tho  attpcrior  divisitmt 
the  smaller,  passes  inwards 
acros.'t  the  optic  nerve,  and 
supplies  tho  Superior  rectus 
and  Leviitor  piilpebno. 

The  inferior  divtsitm, 
the  larger,  divides  into 
three  branches.  Ono  passes 
beneath  the  optic  nerve  to 
the  Internal  rectus ;  another 
to  the  Inferior  rectus ;  and 
the  third,  the  largest  of  the 
three,  pa.sses  forwards,  be- 
tween the  Inferior  and  Ex- 
ternal recti,  to  the  Inferior 
oblique.  From  the  latter,  a 
short,  thick  branch  is  given 
off  to  the  lower  part  of  the 
lenticular  ganglion,  forming 
its  inferior  root,  as  wel!  as 
two  filaments  to  the  Inferior 
rectus.  All  these  branches 
enter  the  muscles  on  their 
ocular  surface. 
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FOCRTH  KeBVE. 

The  FoiTRTH  or  Trochlear  nerve,  the  smallest  of  tho  cranial  nerves,  supplies 
the  SuiMiriur  oblique  muscle.  It  arises  from  the  upper  part  of  the  valve  of 
Vieusscns,  immediately  behind  the  testis,  and  divides,  benuatli  the  corjKjra  quadri' 
gemina,  into  two  fasciculi ;  the  anterior  one  arising  from  a  nucleus  of  gray  raalter, 
close  to  the  middle  line  of  the  floor  of  the  Sylvian  aqueduct;  tho  posterior  ooa 
from  a  gray  nucleus,  at  the  upper  part  of  the  floor  of  the  fourth  ventricle;  close  to 
the  origm  of  the  fifth  nerve.     The  two  nerves  are  connected  together,  at  their 


FOURTH— SIXTH. 
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origin,  by  a  trnnsverse  band  of  wbite  fibres,  wbicli  crosses  tbe  surface  of  tbe  velam- 
The  nerve  winds  round  the  outer  side  of  the  crus  cerebri,  immediately  above  llie 
poM  Varolii,  piercea  the  dura  mater  in  the  free  border  of  the  leutoriujn  oerebelli, 
near  tbe  posterior  cliuoid  process,  above  the  oval  opening  for  tbe  fifth  nerve,  and 
passes  forwards  through  the  outer  wall  of  the  cavernous  sinus,  below  the  third ; 
but,  lis  it  enters  the  orbit,  through  the  sphenoidal  fissure,  it  becomes  the  highest  of 
all  the  nerves.  In  the  orbit,  it  paswes  inwards,  above  the  origin  of  the  Levator 
palpobne,  and  finally  enters  the  orbital  surface  of  the  Sut^rior  oblique  muscle. 

la  tbe  outer  wall  of  the  cavernous  sinus,  this  nerve  receives  some  Ularaents 
from  the  carotid  plexus  of  the  sympathetic.  It  is  not  unfrequently  blended  with 
the  ophthalmic  division  of  the  fit\h ;  and  occasionally  gives  off  a  branch  to  assist 
in  the  formation  of  the  lachrymal  nerve.  It  also  gives  off  a  recurrent  brancli, 
which  passes  backwards  between  the  layers  of  the  tentorium,  dividing  into  two 
or  three  filaments,  which  may  be  traced  us  fur  buck,  a^  the  wall  of  the  lateral 
sinus. 

Fi;.  276.^K8r?ei  of  tbe  Orlnt  and  Opiitliulinic  OangUuu.    &iili»  tmw. 


(^ 


V/p*fJ>iv*, 


yA 


i^m^yii 


"r^ 


nx  I 


Mir^tJT. 


JJmtrJfiruirm  rfif*K, 


V/ 


Sirrn  or  AnDncEs's  Nervic 


The  Sixth  or  AsDrcENS  Nkrve  supplies  the  External  rectus  muscle.  Its 
apparent  origin  is  by  several  filaments  Irom  the  constricted  part  of  the  coqjus 
pyramidule,  close  to  the  pons,  or  from  the  lower  border  of  the  pons  itself. 

The  deaj)  origin  of  this  nerve  liua  been  traced  by  Mayo,  between  the  fasciculi 
of  the  corpus  pyramidale,  to  the  posterior  part  of  the  medulla,  where  Stilling 
has  shown  ita  coimectiou  with  a  gray  nucleus  in  the  Hoor  of  the  fourth  ventricle. 
The  nerve  pierces  the  dura  mater,  immediately  below  the  posterior  clinoid  pro- 
ceas,  lying  m  a  groove  by  the  side  of  the  body  of  the  sphenoid  bone.  It  pa.sses 
forwards  through  the  cavernous  tsinus,  lying  on  the  outer  side  of  the  internal 
carotid  artery,  where  it  is  joined  by  several  filaments  from  the  carotid  plexus,  by 
one  from  Meckel's  ganglion  (Bock)^  and  another  from  the  ophthalmic  nerve.  It 
enters  tho  orbit  through  the  sphenoidal  fissure,  and  lies  above  tbe  ophthalmic 
vein,  from  which  it  is  separated  by  a  lamina  of  dura  mater.  It  then  passes 
between  the  two  heads  of  the  External  rectus,  and  is  distributed  to  that  muaclo 
on  its  ocuhir  surface. 

Relations  of  the  Orbital  Xkrtes. 

The  above-mentioned  nerves,  as  well  as  the  ophthalmic  division  of  the  fifth,  as 
they  pass  to  the  orbit,  bear  a  certoin  relation  to  each  other  in  the  cavernous 
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sinus,  at  tho  sphonouUI  fissure,  and  in  thp  cavity  of  the  orbit,  which  will  ho  now 
dose  ri  bed. 

In  the  cavtmous  sinus,  tlie  third,  fourth,  and  ophthalmic  division  of  the  fifth. 
are  placed  in  the  dura  mater,  furming  tlie  outer  wall  of  the  siuus  iu  uuinerica] 
order,  hoth  from  above  downward.%  and  from  within  outwards.  Tlie  sixth  nerve 
lies  at  the  outer  aide  of  the  internal  carotid  artery.  As  these  nerves  pas.«  forwanls 
to  the  sphenoidal  fissure,  the  third  and  fifth  nerves  \>eeoiae  divided ;  and  the  sixth 
approacheji  the  rest;  so  that  their  relative  position  becomes  considerably  changed. 

In  the  sphenoitUil /jsmire,  iho  fourth,  and  the  frontal  and  lachrymal  divisions 
of  the  0[ihthalinic,  lie  ii[.M>n  the  s:ime  plane,  tlie  ft>riiu^r  Vieing  most  iutcrual.  the 
latter  external;  and  they  euter  the  cavity  of  the  orbit  above  the  muscles.  The 
remaining  nerves  enter  the  orbit  between  the  two  heads  of  the  External  rectus. 
The  ftupurior  division  of  the  third  is  the  highest;  beneath  this,  the  nu&sX  branch 
of  the  litth ;  then  the  inferior  division  of  the  third  ;  and  the  sixth  lowest  of  all. 

In  tha  orbit,  the  fourth,  and  the  fntntii!  and  lafilir\''mal  divisions  of  the  ophthidraic 
lie  on  the  sjimo  plane  immediately  beneath  the  periosteum,  the  fourth  nerve  being 
internal  and  resting  on  the  Superior  oblique,  tlie  frontjd  resting  on  the  Levator 
pal|)ebra*,  and  the  lachrymal  on  the  External  re<^tus.  Next  in  order  comes  the 
superior  division  of  the  third  nerve  lying  imtncdiately  beneath  the  Superior  rectus, 
and  llicn  tlie  n.xsal  division  of  the  fifth  crossing  the  optic  nerve  from  the  outer  to 
the  inner  side  of  this  cavity.  Bcuejith  these  is  Ibuud  the  optic  nerve,  sum^undcd 
in  front  by  the  ciliary  nerves,  and  having  the  lenticular  ganglion  on  its  outer 
eide,  between  it  aud  the  External  rectus.  Below  the  optic  is  the  inferior  divisioD 
of  the  third,  and  the  sixth,  which  lies  on  the  outer  side  of  the  cavity. 

Facial  Nbbve. 

The  Facial  Nerve,  the  poriio  tlnm  of  the  seventh  pair,  is  the  motor  nerve  of 
all  the  muscles  of  the  face,  the  I'latysraa  aud  Bacciuator.  It  sujiplies  also  the 
muscles  of  the  external  car,  the  posterior  belly  of  the  Dig?istric  and  the  Stylohyoid. 
Througli  the  chorda  tympani  it  supplies  the  Liugualis;  by  its  tym])anie  branch, 
the  Stapedius  and  Laxator  tympani ;  th rough  the  otic  ganglion,  the  Tensor  tympani ; 
and  through  the  conaeciion  of  its  trunk  with  the  Vidian  nerve,  by  the  petrosal 
nerves,  it  probably  8upj)lics  the  Liivator  palati  and  Azygos  uvulaj.  It  arises  from 
the  lateral  tract  of  the  mi^lulla  oblongata,  in  the  groove  bctivccn  the  olivary  and 
restiform  lx>died.  Its  deep  origin  may  be  traced  to  the  floor  of  the  fourth  ventricle, 
where  it  is  connected  with  the  same  nucleus  as  the  sixth  nerve.  This  nerve  is 
situated  a  little  nearer  to  the  middle  line  than  the  portio  mollis,  close  to  the  lower 
border  of  the  p<ms  Varolii,  from  which  some  of  its  fibres  arc  derived. 

Connected  with  this  nerve,  and  lying  between  it  and  the  pnrtio  mollis,  is  a  5mftll 
fasciculus,  the  portio  iiUcr  duram  el  inollevi  of  Wrisberg.  This  accessory  portion 
arises  from  the  lateral  column  of  the  cord. 

The  nerve  passes  forwards  and  outwards  upon  the  cms  cercbelli,  and  enters  the 

internal  auditory  meatus  with 

I^g,  277.— Tli«  CooTM  Wirt  CoTiniMJtion*  of  ttie  Facial  ^q  auditofv  nervo      Within 

N«rveU.tbeTemi«r»lJJo«.  ^^^  meatus;  the  Ccial   nerve 

lies  first  to  the  inner  side  of 
the  amlitory,  and  then  in  a 
groove  upon  this  nerve,  and  is 
connected  to  it  by  one  or  two 
filaments. 

At  the  bottom  of  the  mea- 
tus, it  enters  the  aquatduotua 
Fallopii,  and  follows  the  ser- 
pentine coTirse  of  that  canal 
through  the  petrous  portion 
of  the  tcmpoial  bone,  from  its  commencement  at  the  internal  meatus  to  iU  termina- 
tion at  the  stylo-majrtoid  foramen.     It  is  at  first  directed  outwards  towards  the 


■ 
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iuatus  Fallopii,  where  it  forms  a  reddish  gangliform  swelling  (intumescentia 
gangliformis),  and  is  joined  by  several  nerves ;  bending  suddenly  backwards,  it 
runs  in  the  internal  wall  of  the  tympanum,  above  the  fenestra  ovalis,  and 
at  the  back  of  this  cavity  passes  vertically  downwards  to  the  stylo-mastoid 
foramen. 

On  emerging  from  this  aperture,  it  runs  forwards  in  the  substance  of  the  parotid 
gland,  crosses  the  external  carotid  artery,  and  divides  behind  the  ramus  of  the 
E)wer  jaw  into  two  primary  branches,  temporo-facial  and  cer>'ico-facial,  from 
which  numerous  o£&ets  are  distributed  over  the  side  of  the  head,  face,  and  upper 
part  of  the  neck,  supplying  the  superficial  muscles  in  these  regions. 

The  communications  of  the  facial  nerve  may  be  thus  arranged: — 


In  the  internal  auditory  meatus 


In  the  aquaeductus  Fallopii 


At  its  exit  from  the  stylo-mastoid 
foramen        .        ,        .        . 


On  the  face 


With  the  auditory  nerve. 

With  Meckel's  ganglion   by  the  large 

petrosal  nerve. 
With   the  otic  ganglion   by  the  small 

petrosal  nerve. 
With  the  sympathetic  on  the  middle  me- 
ningeal by  the  external  petrosal  nerve. 
With  the  pneumogastric. 
"        glosso-pharyngeal. 
"        carotid  plexus. 
"        auricularis  magnus. 
"        auriculo-temporal. 
With  the  three  divisions  of  the  fifth. 


In  the  internal  auditory  meatus,  some  minute  filaments  pass  between  the  facial 
and  auditory  nerves. 

Opposite  the  hiatus  Fallopii,  the  gangliform  enlargement  on  the  facial  nerve 
communicates,  by  means  of  the  large  petrosal  nerve,  with  MeckeFs  ganglion, 
forming  its  motor  root ;  by  a  filament  from  the  small  petrosal  with  the  otic 
ganglion ;  and  by  the  external  petrosal,  with  the  sympathetic  filaments  accom- 
panying the  middle  meningeal  artery  (Bidder).  From  the  gangliform  enlarge- 
ment, according  to  Arnold,  a  twig  is  sent  back  to  the  auditory  nerve. 

At  its  exit  from,  the  sti/lo-mastoid  foramen,  it  sends  a  twig  to  the  pneumogastric, 
another  to  the  glosao-pharyngeal  nerve,  and  communicates  with  the  carotid  plexus 
of  the  sympathetic,  with  the  great  auricular  branch  of  the  cervical  plexus,  with 
the  auriculo-temporal  branch  of  the  inferior  maxillary  nerve  in  the  parotid  gland, 
and  on  the  face  with  the  terminal  branches  of  the  three  divisions  of  the  fifth. 


Branches  of  Distbtbution. 


Within  aqu^eductas  Fallopii  |  ^ffit-pani. 


At  exit  from   stylo-mastoid 
foramen 


On  the  face 


Posterior  auricular. 

Digastric. 

Stylo-hyoid. 

(  Temporal. 
'  Temporo-facial  ^  Malar. 

(  Infra-orbital. 

)  Buccal. 
Supra-maxillary. 
Infra-  maxillary. 


The  Tympanic  branch  arises  from  the  nerve  opposite  the  pyramid ;  it  is  a  small 
filament,  which  supplies  the  Stapedius  and  Laxator  tympani  muscles. 
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The  Ckonla  ti/mpam  is  given  off  from  the  facial  as  it  passes  vertically  doiiiJ- 
■ft'arda  at  the  Imck  of  the  tympanum,  about  a  quarter  of  an  inch  before  its  exil 
from  thf!  stylo-niJistoid  foramen.  It  aj^cends  from  below  upwards  in  a  distinct 
oaiial,  parallel  with  the  lujuieductua  Fullopii,  and  enters  the  cavity  of  the  tym- 
panum through  an  opening  Vjetween  the  bfise  of  the  pyramid  iin(l  the  attiichracnt 
of  the  membrana  tympuni,  and  becomes  invested  with  mucous  membrane.  It 
passes  forwards  through  the  cavity  of  the  tympanum,  between  the  handle  of  the 
malleus  and  vertical  rnmus  of  the  incus,  to  its  nntcrior  inferior  angle,  and  emerges 
from  that  cavity  through  u  foramen  (the  caual  of  liuguier)  at  tlio  iuner  side  of 


Fig.  278.— Tlie  Nerres  of  thu  Scalp,  Pace,  and  Side  of  the  Neck. 
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the  Glaserian  fissure.  It  then  descends  hetw'een  the  two  Pterygoid  muscles,  and 
meets  the  gustatory  nerve  at  an  acute  angle,  after  communicating  with  which,  it 
accompanies  it  to  the  submaxillary  gland ;  it  then  joins  the  submaxillary  ganglion, 
and  terminates  in  the  Lingualis  muscle. 

The  Posta-inr  avn'ctilar  nerfc  arises  close  to  the  stylomastoid  foramen,  and 
pusses  upwards  >n  front  of  the  mastoid  process,  where  it  is  joined  by  a  filaiuent 


I 
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from  the  auricular  branch  of  the  pncumogastric,  and  communicates  with  the  lieep 
branch  of  tlie  uuricuhiris  mugniia;  u.s  it  jijjcends  between  the  meatus  and  mastoid 
process  it  divide*  into  two  branches.  The  auricular  branrh  supplies  the  Retra- 
hens  aurem,  and  the  integument  at  the  back  part  of  the  atiriolc.  The  occijntnl 
hratich,  the  larger,  prusses  baekwanls  along  the  superior  curved  line  of  tlie  occi- 
|)ita!  bone,  and  supplies  the  occipital  portion  of  the  Occipito-frontalis  and  the 
iaiegument. 

The  Styh'hyoid  is  a  long  slender  branch,  which  passes  inwards,  entering  the 
Stylo-hyoid  luuscie  about  its  middle ;  it  communicates  with  the  sympathetic  fila- 
ments on  the  external  airotid  artery. 

Tlie  Diffostric  branch  usually  arises  by  a  common  trunk  with  the  preceding ;  it 
divides  into  several  filaments,  which  supply  the  posterior  belly  of  the  Digastric; 
one  of  these  perforates  that  muscle  to  join  the  gtosso-pbaryngeal  nerve. 

The  Ti^mporo-facial,  the  larger  of  tlie  two  terminal  branches,  passes  upwards 
and  forwards  through  the  parotid  gland,  crosses  the  neck  of  tlie  condyle  of  the 
jaw,  being  connected  iu  this  situation  with  the  auriculo- temporal  brunch  of  the 
inferior  maxillary  nerve,  an<l  divides  into  branches,  which  are  distributetl  over 
the  temple  and  upper  part  of  the  face ;  these  may  be  divided  into  threo  sets, 
temporal,  malar,  and  inlra- orbital. 

The  UrujKtral  branchj  cross  the  zygoma  to  the  temporal  region,  supplying 
the  Attrabcns  aurciu  and  the  integument,  and  join  with  the  temjioral  bramih  of 
the  superior  maxillary,  and  with  the  auriculo-temporal  branch  of  the  inferior 
maxillary.  The  more  anterior  branches  supply  the  frontal  portion  of  the  Occipito- 
frontalis,  and  the  Orbicularis  palpebrarum  muscle,  joining  with  the  supra-orbital 
branch  of  the  ophthalmic. 

The  malnr  branches  pass  across  the  malar  bone  to  the  outer  angle  of  the  orbit, 
where  ihcy  supply  the  Orbicularis  and  Corrugator  supercilii  muscles,  joining  with 
filaments  I'rom  the  hichrymul  and  supra-orbital  ncr\'es;  others  supply  the  lower 
eyelid,  joining  with  filaments  of  the  malar  branches  of  the  sujwrior  maxillary  nerve. 

The  infra-orbital,  of  larger  size  than  the  rest,  pass  horizontally  forwards  to  be 
distributed  between  the  lower  margin  of  the  orbit  and  the  mouth.  The  superficial 
branches  run  beneatli  the  skin  and  above  the  superficial  muscles  of  the  face, 
which  they  supply,  being  distributed  to  the  integument  and  hair  follicles;  some 
supply  the  lower  eyelid  and  J'yramidalis  nasi,  joining,  at  the  inner  angle  of  the 
orbit,  with  the  infra-trochlear  and  nasal  branches  of  the  ophthalmic.  The  <fcep 
brandies  pass  beneath  the  Levator  labii  superioris,  supply  it  and  the  Levator 
anguli  oris,  and  form  a  plexus  (infra-orbital)  by  joining  with  the  infra -orbital 
branch  of  the  superior  maxillary  nerve. 

The  Cervicofacial  division  of  the  facial  ncrvo  passes  obliquely  downwanls 
and  forwards  through  the  parotid  gland,  where  it  is  joined  by  branches  from  the 
great  auricular  nerve ;  opposite  the  angle  of  the  lower  jaw  it  divides  into 
branches,  which  are  distributed  on  the  lower  half  of  the  face  and  upper  part  of 
the  neck.  These  may  be  divided  into  three  sots:  buccal,  supra-maxillary,  and 
iufra-maxillary. 

The  bucrat  tranches  cross  the  Masseler  muscle,  join  the  infra-orbilAl  branches 
of  the  tomporo-facial  division  of  the  nerve,  aud  with  filaments  of  the  buccal 
branch  of  the  interior  maxillary  nerve.  They  supply  the  Buccinator  aiid  Orbi- 
cuUri^  oris. 

The  supra-maxillary  branches  pass  forwards  beneath  the  Platjrsma  and  De- 
prosaor  anguli  ori.s,  supplying  the  muscles  aud  the  integument  of  the  lip  and  chin, 
anastomosing  with  the  rnei^t;d  branch  of  the  inferior  dental  nerve. 

The  infra-maxillary  hranchts  run  forward  beneath  the  Platysma,  and  form  a 
series  of  arches  across  the  side  of  the  neck  over  the  snpra-hyoid  region.  One  of 
these  branches  descends  vertically  to  join  with  the  superficial  cervical  nerve  from 
the  cervical  plexus ;  others  supply  the  Flatysma  and  Levator  labii  inferioris. 
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Ninth  ob  Htpoolossal  Nerve. 

The  XiXTH  or  HvrooLOSSAL  Nebve  is  the  motor  nerve  of  tlie  tongue.  It 
arises  by  sovi-ral  iiI;micnt.Sj  from  ten  to  fifteen  in  number,  from  the  groove  between 
ibo  pyratniiial  and  olivary  bodie.^,  in  a  coutinuous  line  with  the  anterior  roots  of 
the  s]»in:il  nerves.  Aceording  to  Stilling,  these  roots  may  be  tracerl  to  a  gray 
nueleus  in  the  fioor  of  tho  medulla  oblongata,  between  the  posterior  median  iiirrow 
and  the  nuclei  of  ihe  glosso-pharyugeal  and  vagus  nerves.  Tlie  filaments  of  tUU 
nerve  arc  collecterl  into  two  bundles  which  norforate  tlio  dura  mat^'T  separately, 
opposite  the  anterior  condyloid  foramiiu,  and  unite  toi^-lher  alVr  their  paasago 
through  it.    The  nervo  descends  almost  vertically  to  a  point  corresponding  with 


Fig.  279.— HjpoglcMMl  N«rT«,  Cerrioal  FUxnii,  and  tbelr  Bnnclivs. 
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the  angle  of  the  jaw.  It  is  at  first  deeply  seated  liencnth  the  internal  carotid  and 
internal  jugular  vein,  and  intimntcly  eonneeted  with  the  iHieumogastric  ucrve; 
it  tiien  passes  furwunjs  between  the  vein  and  artery,  and,  doscending  the  neck, 
becomes  superficial  below  the  Digastric  muscle.  'I'he  nerve  then  loops  round  the 
occipital  artery,  and  croases  the  external  carotid  Ix'low  the  tendon  «>f  the  Digastric 
muscle.  Il  pa-sses  Ijeneath  the  Mylo-hyoid  muscle,  lying  between  it  and  the 
Hyoglosaus,  and  is  connected  at  the  anterior  borrlcr  of  the  latter  niu.sclc  with  the 
gustatory  nerve;  it  is  then  c*)utinued  forwards  into  the  Oenio-hyo-gloasua  inodcte 
ufi  far  05  tho  tip  of  the  tongue,  ditilributing  brunches  to  its  substance. 
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Branches  of  this  nerve  commuuiwite  with  the 

Pncumogastric.  First  aiul  second  cervical  nerves. 

Sympathetic.  Gusti»tory. 

ITie  coHiTminiciui-m  with  the  pneumoga-stric  takes  place  close  to'thc  exit  of  the 
nerve  from  the  skvill,  numerous  filameutci  passing  between  the  hypoglossal  and 
second  ganglion  of  the  pncumogastric,  or  both  being  united  so  as  to  form  one  mass. 

The  communication  with  the  sympathetic  tjikes  place  opposite  the  atlas,  by 
branches  derived  from  the  superior  cerWcal  gauglioii,  and  m  the  same  situatioa 
it  is  joined  by  a  filament  with  the  loop  connecting  the  first  two  cervical  nerves. 

The  communicjition  with  the  gustat^jry  takc^  place  near  the  anterior  border  of 
the  Ilyo-glossus  muscle  by  numerous  Hlameuts,  which  ascend  upon  it. 

The  branches  of  distribution  arc  the 


Descendeus  noni. 


Muscular. 


Thyro-hyoid. 


The  Dfscendens  noni  is  a  long  slender  branch,  which  quits  the  hypoglossal 
where  it  turns  round  the  occipital  arterv.  It  descends  obliquely  across  the  Sheath 
of  the  carotid  vessels,  and  joins  just  l)ciowthe  middle  of  the  neck,  to  form  a  loop 
with  the  communicating  br.uaches  from  the  second  and  third  cervical  nerves.  From 
the  convexity  of  this  loop,  branches  pass  forwards  to  supply  the  Sterno-hyoid, 
Sterno- thyroid,  and  both  bellies  of  tlio  Om<»-hyoid.  According  to  Arnold,  another 
filament  descends  in  front  of  the  vessels  into  the  chest,  which  joins  the  airdiac 
and  phrenic  nerves.  The  descendeus  noni  is  ocea.'^ionally  contained  in  the  sheath 
of  the  carotid  vessels,  being  sometimes  placed  over  and  sometimes  beneath  the 
internal  jugular  vein. 

The  Thyro'htjt}id  is  a  small  branch,  arising  from  the  hypoglossal  near  the  pos- 

Lterior  border  of  the  Hyo-glossus ;  it  passes  obliquely  across  the  great  cornu  of  tho 
hyoid  bone,  and  supplies  tho  Thyro-hyoid  muscle. 
The    Muscular   brajbches   are    distributed    to   the   Stylo-glossus,    Tlyo-glassus, 
Geniohyoid,  and  Genio-hyo-glossus  muscles.    At  the  under  surface  of  the  tongue, 
numerous  slender  branches  pass  upwards  into  the  substance  of  the  organ. 


3.  Nerves  op  Commok  Sexsatiox. 
Fifth  Nerve. 


The  FrFTH  Nervb  (trifacial,  tngemtmut)  is  the  largest  cranial  noire,  and  resem- 
bles a  spinal  ucrve,  in  its  origin  by  two  roots,  and  in  the  existence  of  a  ganglion 
on  ita  [Kjsterior  root.  The  functions  of  this  nerve  are  various.  It  is  a  nerve  of 
special  sense,  of  cxjmmou  .sensation,  and  of  motion.  It  is  t!ie  great  sensitive  nerve 
of  the  head  and  face,  the  motor  nerve  of  the  muscles  of  masticatiuu  (except  the 
Buccinator),  and  its  lingual  branch  is  one  of  the  nerves  of  the  apcciul  sense  of 
taste.  It  arises  by  two  roots,  a  posterior  larger  or  sensory,  and  an  anu^rior  smaller 
or  motor  root.  Its  superficial  oritjin  is  from  the  side  of  the  jxjus  Varolii,  a  little 
nearer  to  its  upper  than  its  lower  border.  The  smaller  root  con,sist3  of  three  or 
four  bundles;  in  the  larger,  the  bundles  are  more  numerous,  varying  in  number 
from  seventy  to  a  hundred;  the  two  roots  are  separated  fr^>m  one  another  by  a 
few  of  the  transverse  fibres  of  the  pons.  The  deep  origin  of  the  larger  or  sensory 
root  may  be  traced  Iwtween  the  transverse  fibres  of  the  pons  Varolii  to  the  lateral 
tract  of  the  medulla  oblongata,  immediately  behind  tho  olivary  body.  According 
to  some  anatomists,  it  is  eonneclod  with  the  giay  nucleus  at  the  back  part  of  the 
medulla,  between  the  fa.sciculi  teretes  and  restifona  columns.  By  others,  it  Is 
said  to  be  continuous  with  the  fasciculi  teretes  and  lateral  column  of  the  cord; 
and,  according  to  Fovillc.  some  of  its  fibres  are  connected  with  the  transverse 
fibres  of  the  pons;  whilst  others  enter  the  cerebellum,  spreading  out  on  the  sur- 
fece  of  its  middle  peduncle.  The  motor  root  has  been  traced  by  Bell  and  Retxius 
to  be  connected  with  the  pyramidal  body.  The  two  roots  of  the  nerve  pass  for- 
wards through  an  oval  opening  iu  the  dura  mater,  at  the  apex  of  tho  petrous 
So 
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portion  of  the  temporal  bone;  here  the  fibrea  of  the  larger  root  enlor  a  largo 
semilunar  gangliou  (Casserbiu),  while  the  smaller  root  passes  beneath  the  ganglion 
withoTit  having  any  connection  with  it,  and  joins  outside  the  cranium  with  one 
of  the  truiika  derived  from  it. 

The  Casseiuan  or  Semua'N'ar  Gaxgmon  is  lodged  iu  a  depression  near  the 
apex  of  the  petrous  portion  of  the  temporal  bone.  It  i.^  of  a  somewhat  crosceniio 
fonn,  with  its  convexity  turned  forwards.  Its  upper  surface  is  intimately  adhe- 
rent to  the  dnra  mater. 

Iiniu*:htis.  Thid  ganijlion  receives,  on  its  timer  side,  filnmontfi  from  the  carotid 
plexuflof  tljo  .sympatliftiL';  and  from  it  some  minute  branches  arc  given  off  to  the  ten- 
torium cercbelii,  and  the  dura  mater,  in  the  middle  fossa  of  the  cranium.  From 
its  anterior  border,  which  is  directed  forwards  and  outwards,  three  large  branches 
proceed;  the  ophthalmic,  supei'iur  maxillary,  and  inferior  maxillary.  Tlic  two 
iirst  divisions  of  this  nerve  consist  exclusively  of  fibres  dcrivc<l  from  the  larger 
roc)t  and  gan<?liori,  and  are  solely  nerves  of  comtnun  3en.-*;iiion.  The  third  or 
inferior  maxillary  is  composefl  of  fibres  from  botli  roots.  Thi?,  therefore,  strictly 
speakrng,  is  the  only  portion  of  the  fiilh.  nerve  which  can  bo  said  to  resemble  a 
spinal  nerve. 

BRAXCHE3   OF   TITE    FlPTH   NeU\T:. 
(1.)  OPHTHAIiMIC   NEnVE. 

The  OpnTilALMlc.  the  first  division  of  the  fifth,  is  a  sensory  nerve.  It  supplies 
the  eyeball,  the  lachrymal  gland,  the  mucous  liniug  of  the  eve  and  nose,  and  the 
integument  and  muscles  of  tlieeyt-d>row  and  forehead  (fig.  275).  It  is  tlie  umulltist 
of  the  three  divisions  of  the  fifUi,  arising  from  the  upper  part  of  the  Casserian 
ganglion.  It  is  a  short,  flattened  band,  about  un  inch  in  length,  which  passes  for- 
wards along  tlie  outer  wall  of  the  cavernous  sinus,  bolow  tlie  other  nerves,  and 
just  before  entering  the  orbit,  through  the  sphenoidal  fissure,  divides  into  three 
branches,  frontal,  lachrymal,  and  nasal.  The  ophthalmic  nerve  is  joined  by  fila- 
ments from  the  cavernous  plexus  of  the  sympathetic,  and  gives  off  recurrent 
filaments  which  pass  between  the  layers  of  the  tentorium,  with  a  branch  from  the 
fourth  ner\'e. 

Its  branches  are  the 

Lachrymal.  Frontal.  Nasal. 

The  Lachryynxil  is  the  smallest  of  the  three  branches  of  the  ophthalmic.  Not 
nufrequently  it  arises  by  two  filaments,  one  from  the  ophthalmic,  the  other  from 
the  fourth,  and  this,  Swan  considers,  as  the  usual  condition.  It  passes  forwards 
in  a  separate  tube  of  ^Inra  mater,  and  enters  the  orbit  through  the  narrowest  part 
of  the  sphenoidal  fissure.  In  this  cavity,  it  runs  along  the  upper  border  of  the 
Externa]  rectus  muscle,  with  the  laebryraal  artery,  and  is  connected  with  the 
orbital  branch  of  the  superior  maxillary  nerve.  Within  the  lachrj'mal  gland  it 
gives  off  several  filaments,  which  supply  it  and  the  conjunctiva.  Finally  it  pierces 
the  palpebral  ligament,  and  terminates  in  the  integument  of  the  upper  eyelid, 
joining  with  filaments  of  the  facial  nerve. 

The  Frontal  i-i  the  lar;](cst  division  of  the  ophthalmic,  and  may  be  regarded,  both 
from  its  size  and  direction,  ns  the  continuation  of  this  nerve.  It  enters  the  orbit 
above  the  muscles,  through  the  highest  and  broadest  part  of  the  sphenoidal  fissure, 
and  runs  forwanls  along  the  middle  line,  between  the  Levator  palpebral  and  the 
periosteum.  Midway  between  the  apex  and  base  of  this  cavity,  it  divides  into 
two  branches,  supra-trochlear  and  supra-orbital. 

The  8upra4rochlear  hrancK  the  smaller  of  tlte  two.  passes  inwards,  above  the 
pulley  of  the  Stiperior  oblique  muscle,  and  gives  off  a  clcscending  filament,  which 
joins  with  the  infra-troehlear  braneli  of  the  na-nal  nerve.  Tt  then  escapes  from 
the  orbit  between  the  pulley  of  the  Superior  oblicjue  and  the  supra  orbiud  foramen, 
carves  up  on  to  the  forehead  close  to  the  bone,  and  ascends  behind  the  Corrugator 
iiupercilii  and  C>oci[>ito-frontalis  muscles,  to  both  of  which  it  is  distributed 
finally,  it  is  lost  in  the  integument  of  the  forehead. 
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Tlio  suprn-nrhttal  hrtiru-h  passcR  forwnrils  tliroiigli  tlie  Fiiprjw)r1)itiil  fnrainen, 
niul  givod  ii%  in  this  situation,  ]>al|iobral  filameiitd  to  the  upper  cvelul.  It  then 
ascemU  upon  tliu  torchoad,  ami  terminates  in  muscular,  cuUineous,  and  p<? ri <? r a iiial 
"branches.  The  muscular  bran^kis  supply  the  Corrugator  supercilii.  Occipito* 
frontalisi  and  Orbicularis  palpebrarum,  joining  in  tlio  subaumi-e  of  the  latter 
muscle  with  the  facial  nerve.  The  cuiaru^ia  bmrwkcs,  two  in  number,  an  inner 
and  an  outer,  supply  the  integument  of  the  cranium  as  far  back  aa  the  oCciput. 
Tliey  are  at  first  situated  l>eueath  the  Occipito-frontalis,  the  inner  >»rancli  per- 
forating the  fronlid  [lortitin  of  tht^  muscle,  the  outer  hrnncli  its  tendinous  aponeu- 
rosis. The  jitncraHtiil  bntnrfit's  are  distributed  to  the  pericraniuiu  over  the 
frontal  and  parietal  banes.  They  are  derived  from  the  cutaneous  branches  whilst 
beneath  the  mu-scle. 

The  Nasal  iwrm  is  intermediate  in  sizo  between  the  frontal  and  lachrymal, 
and  more  deeply  placed  than  the  other  branches  of  the  ophlhalmie.  It  enters  the 
orbit  betweou  tiio  two  lioiids  of  the  E:cterual  rectus,  passes  obliquely  inwarda 
across  the  optic  nerve  bencatli  the  Levator  pal|>ebrfD  and  Superior  rectus  muf;cle8» 
to  the  inner  wall  of  this  cavity,  where  it  enters  the  anterior  ethmoidal  foramen, 
immetliately  below  the  Superior  oblique.  It  then  enters  the  canty  of  the  cranium, 
traverses  a  shallow  groove  on  the  front  of  the  cribriform  plate  of  the  ctliinoid 
bone,  and  pas-ses  down,  through  the  slit  hy  the  side  of  the  cristft  galli,  into  the 
no3e,  where  it  divides  into  two  branches,  an  internal  and  an  exlemal.  The 
iiUcfftnl  branch  supplies  the  mucous  membrane  near  the  fore  part  of  l!ie  septum 
of  the  nose.  Tim  txkrw.d  branch  descends  in  a  grouve  on  the  inner  surfiuio  of 
the  nasal  bone,  and  supplies  a  few  filaments  to  the  mucous  membrane  covering  the 
fore  piirt  of  the  outer  wall  of  the  nares  as  far  as  the  inferior  sptmgy  bone;  it 
then  leaves  the  cavity  of  the  nose,  l.^etwcen  the  lower  border  of  the  nasal  bono  and 
the  upper  lateral  cjirtilage  of  the  nose,  and,  passing  down  l>eneatli  the  Com- 
pressor naris,  supplies  the  integument  of  the  alu  and  tip  of  the  nose,  joining  with 
the  facial  nerve 

The  branches  of  the  nasal  nerve  are  the  ganglionic,  ciliary,  and  infra* 
trochlear. 

The  ^an'jUomc  is  a  long,  slender  branch,  about  half  an  inch  in  length,  which 
usually  arises  from  the  nasal,  between  the  two  heads  of  the  External  re«'tus.  It 
passes  forwards  im  the  outer  side  of  the  optic  nerve,  and  enters  the  superior  and 
posterior  angle  of  the  ciliary  ganglion,  forming  iti  .superiitr  or  long  ruot.  It  is 
sometimes  jomeJ  by  a  filament  from  the  cavernous  plexus  of  the  sympathetic,  or 
from  the  superior  division  of  the  thini  nerve. 

The  hwj  ciliary  ntrvts,  two  or  three  in  number,  arc  given  oft'  from  the  nasal 
as  it  crosses  the  optic  nerve.  They  join  the  ghort  ciliary  nerves  from  the  ciliary 
ganglion,  pierce  the  jwstcrior  part  of  the  sclerotic,  and,  running  forwards  between 
it  and  the  choroid,  arc  distributed  to  the  Ciliary  muscle  and  iris. 

The  \n/'ra- trochlear  branch  is  given  off  just  as  the  nasal  nerve  passes  through 
the  anterior  ethmoidal  foramen.  It  runs  forwanlg  along  the  upper  border  of  the 
Internal  rectus,  and  is  joined,  beneath  the  pulley  of  the  Superior  oblique,  by  a 
filament  from  the  supra-troohlear  nerve.  It  then  passes  tt>  the  inner  angle  of  the 
eye,  and  supplies  the  Orbicularis  palpebrarum,  the  integument  of  the  eyelids  and 
side  of  the  uost^  the  conjunctiva,  laclirymal  sac,  and  earuuculu  lacrymnlis. 


(2.)  SupEBion  Maxillary  Nerve  (fig.  2S0). 

The  ScPERlOR  Maxillary,  the  second  division  of  the  fifth,  is  a  sensory  nerve. 
It  is  intermediate,  Ixith  in  position  and  size,  iKilwccn  the  ophthalmic  and  inferior 
maxillary.  It  commences  at  the  middle  of  the  Casserinn  ganglion  as  a  flattened 
plexiform  band,  and  passes  forwards  through  the  foramen  rotundum,  where  it  be- 
comes more  cylindrical  in  form,  and  firmer  in  texture.  It  then  crosses  the  spheno. 
maxillary  fossa,  traverses  the  infra-orbitid  canal  in  tlic  floor  of  the  nrbit,  ami  ap- 
pears upon  the  face  at  the  infra-orbital  foramen.     At  its  termination,  the  uervo 
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lies  bcncalb  the  levator  labii  superiorla  muscle,  and  divides  into  a  leash  oi 
braiioliL'S,  which  K])read  out  ujwn  the  side  oi'  the  nose,  the  lower  eyelid,  and  upper 
lip.  joining  with  illameuUs  of  the  faoial  nerve. 

The  branches  of  this  nerve  may  be  divided  into  three  groups:  1,  Those  pivcii 
off  in  the  spheno-niaxillary  fossa.  2.  Those  in  the  infra-orbital  cauah  3.  Those 
on  the  face. 

•  (  Orbital. 

Spheno- maxillary  fossae  Spheuo-palatine. 
(  Poi^lerior  dental. 


Infra-orbital  canal 
On  the  face     .    . 


AnVerior  dental. 
(  Palpebral. 

(  Labial. 


The  Orbital  branch  arises  in  the  spheno-moxillary  fossa,  enters  the  orV.t  by  tho 
sjiheuo-maxillary  fissure,  and  divides  at  the  back  of  that  cavity  into  two  branches 

leuiporal  and  malar. 


Fig.  ':bu.- 


WstribnttoB  of  tho  St-t-niiil  iin.l  Tlilrd  XiiTliiioiiB  of  tliw  Fifth  Nerre 
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The  tfwporat  branch  runs  in  a  groove  along  the  outer  wall  of  the  orbit  (in  tho 
rnalnr  Ihjuu),  receives  a  brunch  of  eoniniunieatiuu  from  ihe  lachryrnal,  and,  paobing 
through  a  foramen  in  the  malar  bone,  enters  the  temporal  ibssa.  It  a&uends 
between  the  bone  and  substance  of  the  Temporal  muscle,  pierces  this  muscle  and 
the  lem|joral  fascia  about  an  inch  above  the  zygoma,  and  is  distributed  to  the 
integument  covering  the  temple  and  aide  of  the  forchea^l.  communicatiug  with  the 
facial  and  aurieulo-tcinporal  branch  of  the  inferior  maxillary  nerve, 

Tho  muiar  branch  passes  along  tho  external  Inferior  angle  of  the  orbi^  emerges 
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upon  the  fncc  through  a  foramen  in  tlio  malar  bone,  and,  perforating  the  Orbi- 
cularis  palpebrarum  muscle  on  the  prominence  of  the  cheek,  joins  with  the 
facial. 

The  Sphewy-pahtine  branches,  two  in  number,  descend  to  the  spheno-palntino 
ganglion. 

The  Postt-rior  rlentaf  ffranches  arise  from  the  trunk  of  the  nerve  just  as  it  is 
about  to  euter  the  iu£i-a- orbital  canal;  they  are  two  in  number,  posterior  and 
anterior. 

The  posterior  branch  pas.ses  from  behind  forwards  in  the  .siil»st;mcc  of  the  supe- 
rior maxillary  bone,  and  joins  opposite  the  canine  fossii  with  the  anterior  dcntjih 
Numerous  filaments  are  given  oft'  from  the  lower  border  of  this  nerve,  which  form 
a  minute  plcxu?  in  the  outer  wall  of  the  superior  maxiUary  bone,  iinme<liatoly 
above  the  alveolus.  From  this  plexus,  filaments  are  distributed  to  the  j>ulps  of 
the  molar  and  bicuspid  teeth,  the  lining  membrane  of  the  antrum,  and  corrtfi^pund- 
ing  portion  of  the  gums. 

The  anitrhr  branch  is  distributed  to  the  gums  and  Buccinator  muscle. 

The  Anterior  itental^  of  large  size,  is  given  off  from  the  sujierior  maxillary  nervo 
just  before  its  exit  from  tl^e  infra-orbital  foramen;  it  enters  a  special  canal  in  the 
anterior  wall  of  the  antrum,  and  anastomoses  with  the  posterior  dental.  From 
this  nerve  some  fihiraents  are  distributed  to  the  incisor,  canine,  and  first  bicuspid 
teeth ;  others  are  lo?t  upon  the  lining  membrane  covering  the  fore  part  of  iho 
inferior  meatus. 

The  PaJjtrhral  branches  ]\isa  upwards  beneath  the  Orbicularis  palpebrarum. 
They*  supply  this  muscle,  the  integument,  anrl  conjunctiva  of  the  Iowo^  eyelid, 
joining  at  the  outer  angle  of  the  orbit  with  the  facial  nerve  and  raalor  branch  of 
the  orbital. 

The  Nasal  branches  pass  inwards;  they  supply  the  muscles  and  integument  of 
the  side  of  the  nose,  and  join  with  the  na.sid  l)ranch  of  the  upljthalmic. 

The  Ifohiat  branches,  the  Ifirgest  and  most  numerous,  descend  beneath  the  Leva- 
tor labii  superioris,  and  are  distributed  to  the  integument  and  muscles  of  the  upper 
lip,  (he  mucous  membrane  of  tlie  mouth,  and  labial  glands. 

Ail  these  branches  are  joined,  immediately  beneath  the  orbit,  by  filaments  from 
the  facial  nerve,  forming  an  intricate  plexus,  the  infra-orbital. 

(3.)  Inferior  Maxillary  Nerve. 

The  Tkperior  Masillary  Nerve  distributes  branches  to  the  teeth  and  gums 
of  the  lower  jaw,  tlic  inlcgumcut  of  the  tcrnple  and  external  car,  the  lower  part 
of  the  face  and  lower  H[t,  and  the  muscles  of  maistication :  it  also  supplies  the 
tongue  with  one  of  its  specMal  nerves  of  the  sense  of  taste.  It  is  the  largest  of 
the  three  divisions  of  the  iifth,  and  consists  of  two  portions,  the  larger  or  sensory 
root,  proceeding  from  the  inferior  angle  of  the  Casserian  ganglion ;  and  the  smaller 
or  motor  n>ot,  wliich  passes  beneath  the  ganglion,  and  imitcs  wjth  the  inferior 
maxillary  nerve,  just  aftt-r  its  exit  through  the  foramen  ovale.  Imme<lialely 
beneath  the  base  of  the  skull,  this  nerve  divides  into  two  trunks,  anterior  and 
posterior. 

The  Anterior  and  smaller  /h'vision.  which  receives  nearly  the  whole  of  the  motor 
root,  divides  into  five  branches,  which  supply  the  muscles  of  mastication.  They 
are  the  masseteric,  deep  temporal,  buccal,  and  pterygoid. 

The  masseteric  branch  passes  outwards,  above  the  External  pterygoid  muscle,  in 

front  of  the  tempore- maxillary  articulation,  and  crosses  the  sigmoid  notch,  with 

_     the  masseteric  artery,  to  the  Ma&sotor  muscle,  in  which  it  ramifies  nearly  as  far  as 

I     its  anterior  border.     It  occasionally  gives  a  branch  to  tbc  Temporal  muscle,  and 

I     a  filament  to  the  articulati<m  of  the  jaw. 

I  The  (leep  temjioral  branches,  two  in  number,  anterior  and  posterior,  supply  the 
I  deep  surface  of  the  temporal"  muscle.  The  ^yastcrior  branch,  of  small  size,  is 
B    ploood  at  the  bock  of  the  temporal  fossa.    It  is  fiomctimes  joined   with  the 
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masseteric  branch.  The  unkrior  branch  is  reflected  upwards,  at  the  pterygoid 
ridge  of  tht*  sphenoid,  to  the  front  of  the  temporal  fossa.  It  is  occasionally  joined 
will)  the  bucu;il  nerve. 

The  buccal  branch  pierces  the  External  pterygoid,  and  passes  downwards 
Vneutli  the  inner  surface  of  the  coronoid  process  of  the  lower  jaw  or  through  the 
fibres  of  the  Temporal  muscle,  lo  reach  the  auriace  of  the  Buccinator,  upon  which 
it  divides  intu  a  superior  and  an  inferior  branch.  It  gives  a  branch  to  the  Kxtemal 
pterygoid  durin;x  its  passage  through  this  muscle,  and  a  few  ascending  filaments 
to  the  Temporal  luutHjle,  one  of  which  occasionally  joins  with  the  anterior  branch 
of  the  deep  temporal  nerve.  The  upper  branch  supplies  the  integument  and  upper 
part  of  the  Bueeinutor  muscle,  joiniji^  with  the  facial  nerve  round  the  fueiul  vein. 
The  lower  branch  passes  forwards  to  tuc  angle  of  the  mouth;  supplies  the  lutcgu* 
mt'nt  and  Buccinator  muscle,  as  well  as  the  mucous  membrane  lining  its  inner 
surface,  joining  with  the  facial  nerve. 

The  ptenjfjoid  bnitic/i*-s  are  two  in  number,  one  for  each  Pterygoid  muscle. 
The  branch  to  the  fnlerual  jitcryjoid  is  long  and  slender,  and  passes  inwards  to 
ent«r  tin:  deep  surfaee  of  the  maselo.  This  nerve  is  intimately  connected  at  its 
origin  with  the  otic  gandion.  The  branch  to  the  External  pterygoid  is  most 
fre^jueutly  derived  from  the  buccal,  but  it  may  be  given  ofi'  separately  from  the 
anterior  trunk  of  the  nerve. 

The  Posterior  and  hrger  divi'$io7i  of  the  inferior  maxillary  nerve  also  receives 
a  few  lilameiits  frt)m  the  motor  root.  It  divides  into  three  branches,  aurioulo* 
lenuKiral,  gustatory,  and  infenor  dental. 

The  ALiticuLoTKMi'uKAL  Neuve  generally  arises  by  two  roots,  bet^veon  which 
passes  the  middle  meningeal  artery.  It  passes  backwards  beneath  the  External 
pterygoid  muscle  to  the  inner  siile  of  the  articulation  of  the  lower  jaw.  It  then 
turns  upwards  with  the  t<!mpt»ral  artery,  lietweeu  the  exteriud  e^r  ami  tMunlyle  of 
the  jaw,  under  cover  of  the  parotid  gland,  and,  escitping  froui  beneath  this  struc- 
ture, divides  into  two  temporal  branches.  The  po-fterior  temporal,  the  smaller 
of  the  two.  supplies  the  Attrahens  aurem  muscle,  and  is  distributed  to  the  upper 
part  of  the  pinna  and  the  neighboring  integument.  The  mUerior  tMnjmml 
ainx)mpanies  the  temporal  artery  to  the  vertex  of  tlie  skull,  and  supplies  the 
integument  of  tlie  teutporal  region,  communic;itiug  with  the  facial  nervo. 

The  auriculo-tcmporul  nervo  has  branches  of  communicnthn  with  the  facial 
and  otie  ganglion.  Those  joining  the  facial  nerve,  usually  two  in  number,  pass 
forwards  behind  the  nock  of  the  condyle  of  the  jaw,  and  join  this  nerve  at  the 
posterior  border  of  the  Masseter  mu.sele.  Tliev  form  one  of  the  principal  branches 
of  communication  between  the  facial  and  the  fifth  nerve.  The  filaments  of  com- 
munication with  the  otic  ganglion  arc  derived  from  the  commencement  of  the 
an  riculo- tern  pond  nerve. 

The  auricular  hrawhes  are  two  in  number,  inferior  and  snj>erior.  The  inferior 
(luriciihtr  ari.ses  behind  the  articulation  of  the  jaw,  and  is  di.strihute<l  to  the  ear 
below  the  external  meatus;  other  Htaments  twine  round  the  internal  nuixillary 
arter}'.  and  communicate  with  the  svmpathctic.  The  spjieri&r  auricvlar  arises 
in  front  of  the  internal  ear,  and  svipphes  the  integument  covering  the  tragus  and 
pinna. 

liranrft/v  to  the  mratrts  audilorixts,  two  in  number,  arise  from  the  point  of  com* 
muuication  between  the  tcmporo-auriculor  and  facial  nerves,  and  are  distributed 
to  the  nicatus. 

The  branch  to  the  temporo-maxiUary  articulation  is  usually  derived  from  the 
au riculo- temporal  nerve. 

The  jHirotid  branches  supply  the  parotid  gland. 

Tliy  GiTSTATORV  or  LlNGCAL  Nkbve  (tig.  280),  one  of  the  special  nerves  of  the 
sens*.'  of  taste,  pupi)lies  the  papill:^  ami  mucous  membrane  of  the  tongue.  It  is 
deeply  placed  throughout  the  whole  of  its  course.  It  lies  at  first  Ix^neath  the 
External  pterygoid  mustilc,  together  with  the  inferior  dental  nerve,  being  placed 
to  the  inner  side  of  the  latter  uerve,  and  is  occasiotially  joined  to  it  by  a  branch 
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■which  crosacK  tVic  interuftl  maxillary  artery.  The  chonln  tympani  iJso  Joins  it 
at  an  acute  angle  in  this  .situation.  Tlie  nerve  then  passes  between  the  lutorual 
pterygoid  muscle  ami  the  inner  side  of  the  ramus  of  tbe  jaw,  and  crossed)  obliquely 
to  the  side  of  the  tongue  over  the  Superior  constrictor  muscle  oi*  the  pliarynx,  and 
between  the  Stylo-glosaus  muacle  and  deep  part  of  the  submaxillary  gland ;  the 
nerve  lastly  runs  across  Wharton's  duct,  and  along-  the  side  of  the  tongue  to  ita 
&\)ex,  being  covereil  by  the  mucous  membrane  of  the  moulli. 

Its  hnin^Ji^^  of  communication  are  with  the  submaxillary  ganglion  and  hypo- 
glossal nerve.  The  brandies  to  the  submaxillary  ganglion  are  two  nr  three  in 
number ;  those  couneutod  with  the  hypoglossal  nerve  form  a  plexus  at  the  luitcrior 
margin  of  the  Ilyoglossus  muscle. 

Its  ffranrfifs  of  distribution  are  few  in  number.  They  supply  the  mucous  mem- 
brane of  the  mouth,  the  gums,  the  sublingual  gland,  thy  conical  and  fungiform 
pa]")illie  and  mucous  membrane  of  the  tongue,  t!u^  terminal  filamentit  anastomosing 
at  the  lip  of  this  organ  with  the  hypoglossal  nerve. 

The  IXFBRIOB  I)EXTAL  is  the  largest  of  the  three  branches  of  the  inferior 
maxillary  nerve.  It  passes  downwards  with  the  inferior  dental  artery,  at  first 
beneath  the  Kxternal  pterygoid  muscle,  ami  then  Ixstween  the  internal  lateral 
ligament  and  the  ramus  of  the  jaw  to  the  dental  foramen.  It  then  pfisses  forwards 
in  the  dental  canal  in  the  inferior  maxillary  bone,  lying  benc-ath  the  teeth,  as  far 
as  the  mental  foramen,  where  it  divides  into  two  terminal  branches,  incisor  and 
mental.  The  incisor  branch  is  continued  onwards  within  the  bone  to  the  middle 
lin'?,  and  supplies  the  canine  and  incLsor  teeth.  The  vicntal  hmnck  emerges  from 
the  bone  at  the  mental  foramen,  and  divides  beneath  the  Depressor  auguU  oris 
into  an  external  branch,  which  supplies  tins  muscle,  the  Orbicularis  oris,  and  the 
integument,  commuuicutiug  with  the  facial  nerve;  and  au  inner  branch,  which 
ascends  to  the  lower  iip  beueath  the  Qujidratus  menti  and  supplies  this  muscle  and 
the  raucous  mcmbrano  and  integument  of  the  lip,  communicating  with  tbe  facial 
nerve. 

The  branches  of  the  inferior  dental  are  the  mylo-hyoid  and  dental. 

The  Mylohyoid  is  divided  from  (he  inferior  dental  just  jis  that  nerve  is  about 
to  enter  the  dental  furainen.  It  desi:ends  in  a  groi^ve  on  the  inner  surface  of  the 
ramus  of  the  jaw,  in  which  it  is  retained  by  a  process  of  tibrous  membrane.  It 
supplies  the  cutaneous  surface  of  the  Mylo-hyoid  muscle,  and  the  anterior  l>clly 
of  the  Digastric,  occasionally  sending  one  or  two  filaments  to  the  submaxillary 
gland. 

The  Dental  hrajKhct  .supply  the  molar  and  bicuspid  teeth.  They  correspond  in 
number  to  the  fangs  of  tliose  teeth ;  each  nerve  entering  the  orifice  at  the  point 
of  the  fang,  and  supplying  the  pulp  of  the  tooth. 

Two  small  ganglia  are  connected  with  the  inferior  maxillary  nerve:  the  otic, 
with  the  trunk  of  the  nerve;  and  the  submaxillary,  with  its  lingual  branch,  the 
gustatory. 

Ganglia  connected  with  the  Pifth  Xerve. 

Connected  with  the  three  divisions  of  the  fifth  nerve  are  four  small  ganglia, 
which  form  the  whole  of  the  cephalic  portion  of  the  sympathetic.  "With  the  first 
division  is  conncctefl  the  ojihthalmic  gtinglion ;  with  the  aecvnrl  division,  the  spheno* 
palatine  or  Meckel's  ganglion;  ana  with  the  third,  the  otiu  and  submaxillary 
ganglia.  These  ganglia  receive  sensitive  filaments  from  the  fifth,  and  motor  and 
sympathetic  filaments  from  various  sources;  these  filaments  are  calleil  the  rmt/i  of 
tfie  fjanfjlia.  The  ganglia  are  also  connected  with  each  other,  and  with  the 
cervical  portion  of  the  sympathetic. 

(1.)  OpirraALMio  OR  Ctliabt  Ganglion, 

The  OpnTHAL^nc,  Lextici'i.ar  or  Ciliary  OAXfiLiox  (fig.  276)  is  a  small. 
quadrangular,  tlattencd  ganglion,  of  a  reddish-gray  color,  and  about  the  size  of  a 
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pin'a  head,  situated  at  the  back  part  of  the  orbit  between  the  optic  nerve  and  the 
Kxteruul  rectua  uiuacle,  generally  lying  on  the  outer  side  of  the  ophthalmic  artery. 
It  is  incloaed.  in  a  quantity  of  loose  fat,  which  mokes  its  dissoction  somewhat 
difficuli. 

Its  hranchex  of  communication,  or  its  mots,  are  three,  all  of  which  enter  ila 
posterior  border.  One,  the  long  rtjot,  is  derived  from  the  na.sa]  branch  of  the 
ophthabiiic,  and  joins  its  superior  angle.  Another  branch,  the  short  root,  is  a  short 
thick  nerve,  occasionally  divided  into  two  parts ;  -it  is  derived  from  that  branch 
of  the  third  nerve  which  supplied  the  Inlerior  oblique  muscle,  and  is  connected 
with  the  inferior  angle  of  the  ganglion.  A  third  branch,  the  sympathetic  root,  i?  a 
slender  filament  from  the  ciivcrnous  plexus  of  the  sympathetic.  This  is  occasion- 
ally blended  with  the  long  root,  and  sometimCiS  passes  to  the  ganglion  separately. 
According  to  Ticderaann,  lliis  ganglion  receives  a  filament  of  comrannication  from 
the  pphcno-palatinc  ganglion. 

Its  Iniucltvs  of  dfstrihntum  are  the  short  ciliary  nerves.  These  consist  of  from 
ten  to  twelve  delicate  lilainL-ntii.  wliich  ari--^;  from  tlie  fore  part  of  the  ganglion  in 
two  bundles,  connected  with  its  superior  and  interior  angles;  the  upper  bundle 
oonsi>ting  of  four  filaments,  and  the  lower  of  six  or  seven.  They  run  foTwards 
with  the  ciliary  arteries  in  a  wavy  course.  oiw3  set  above  and  the  other  below  the 
optic  nerve,  pierce  the  sclerotic  at  the  back  part  of  the  globe,  pass  forwards  in 
delicate  grooves  on  its  inner  surface,  and  are  distributed  to  the  Ciliary  muscle  and 
iris.  A  small  filament  is  described  by  Tiedemann,  penetrating  the  optic  nerve 
with  the  arteria  centralis  retinae. 


(2.)  SPHKN'O-PAtATIXE  GaXGMOK. 

The  SpHErfO-rALATixr-  G  axouox  or  Mkikel's  Gan'ouon  (fig.  281),  the  largest 
of  the  cranial  ganglia,  is  deeply  phieed  in  the  aphcno-maxillury  fossa,  close  to  ibo 
apheno-palatine  foramen.  It  is  triangular  or  hcart-sha]Kxl  in  form,  of  a  rotidish- 
gray  color,  and  placed  mainly  behind  the  palatine  branches  of  the  superii)r  maxil- 
lary nerve,  at  the  point  where  the  sympathutic  rout  joins  the  ganglion.  It  conse- 
quently df>e9  not  involve  those  nerves  which  pass  to  the  palate  and  nose.  Like 
other  gmiglijL.  it  possesses  a  motor,  a  sensory,  and  a  synipathetic  root.  Its  motor 
riKit  is  derived  from  the  facial,  through  the  Vidian ;  its'  sensory  root  from  the  UIUj  ; 
and  its  sympathetic  root  front  tlie  carotid  plexus,  through  the  Vidian.  Its  branches 
are  divisible  into  four  groups;  ascending,  which  ]mss  to  the  orbit;  descending,  to 
the  palate;  internal,  to  the  nose;  and  posterior  bran<;hes  to  the  pharynx. 

The  Ascaifiinfj  branches  are  two  or  three  delicate  filaments,  which  enter  the  orbit 
by  the  sphcno-maxillary  fissure,  and  supply  the  periosteum.  Arnold  describes  and 
delineates  these  branches  us  descending  to  the  optic  nerve :  one,  to  the  sixth  nerve 
(B'H.'k);  and  one,  to  tlio  ophthalmic  ganglion  (Tiedemanu). 

The  Dfsccndinff  or  Pahtinc  hmnch'-s  are  distributed  to  the  roof  of  the  mouth, 
the  soft  jjalate,  tonsil,  and  lining  membrane  of  the  nose.  They  are  almost  a  direct 
continuatiim  of  the  splieno-palatine  branches  of  the  superior  ma.xillary  nerve,  and 
arc  three  in  numlwr,  anterior,  middle,  and  posterior. 

The  anterior  or  hirge  palatine  nerve  descends  through  the  posterior  palatine 
canal,  emerges  upon  the  Lard  palate,  at  the  posterior  palatine  foramen,  and  pmsea 
forwards  through  a  grt>ove  in  the  hard  palate,  nearly  as  far  as  the  incisor  tectli. 
It  supplies  the  gunis.  the  mucous  membrane  and  glands  of  the  hard  palate,  and  com- 
municates in  front  with  the  termination  of  the  naso-palatinc  nerve.  While  in  the 
posterior  palatine  canal,  it  gives  ofi*  inferior  nasal  branches,  which  enter  the  nose 
through  openings  in  the  palatcdwnc,  and  ramify  over  the  middle  meatus,  mid  the 
nii<ldle  and  intlTior  siwMigy  bones;  and,  at  its  exit  from  the  canal,  a  palatine 
branch  is  distributed  to  \n)i\\  surfaces  of  the  suft  palate. 

The  mitiilte  or  external  palatine  nerve,  descends  in  the  same  canal  as  the  pre- 
ceding, to  the  posfrior  palatine  foramen,  distributing  branches  to  the  uv^^ 
lOQsiJ.  and  soil  palate.     It  is  occasionally  wanting. 
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The  posttrior  or  small  palatine  nerve  descends  with  a  small  artorr  tliron^li 
the  small  posterior  palatine  canal,  emerging  by  a  separate  opening  i>ehiml  the 
posterior  palatine  foramen.  It  supplies  the  Levator  palutt  and  Azygos  uvulss 
muscles,  tlie  soft  palate,  tonsil,  and  uvula. 

The  Intanuil  branches  are  distributotl  to  the  Beptum,  and  onter  wall  of  the  unsol 
fossse.     They  are  the  superior  nasal  (anterior),  and  the  naso-pal aline. 

The  sHfKrior  nasal  branches  (anterior),  four  or  five  in  number,  enter  the  back 
pari  of  the  sasal  fojisa  by  the  «pheno])aluiinL'  foramen.  Tlioy  supply  t!ie  mucous 
mcrnbrune,  covering  the  sujwrior  and  ntiddle  spongy  l>i)nes,  and  that  lining 
the  posterior  ethmoidal  eella,  a  few  being  prolongwl  to  the  upper  and  back  part 
of  the  septum. 

The  na.tO'2}ahtiivi  nerve  (Cotnnnios)  enters  the  nasal  fos^  with  tHe  other 
na^d  nerves,  and  passes  inwards  across  the  roof  of  the  nose,  below  the  orifice 
of  the  sphenoidal  Himij*.  to  reach  the  scplnm ;  it  then  rnna  obliquely  downwards 
and  forward.s  along  the  lower  part  of  the  septum,  to  the  unteritir  palatine  foramen, 
lying  between  the  periosteum  and  mucous  luembranc.  It  <lest;ends  to  the  roof  of 
the  mouth  by  a  distinct  canal,  which  opens  below  in  the  anterior  palatine  fossa; 
the  right  nerve,  also  in  a  separate  canal,  being  posterior  to  the  left  one.  In  tho 
mouth,  they  become  united,  and  supply  the  mucous  membrane  behind  the  incisor 
teeth,  joining  with  tlie  anterior  palatine  nerve.  It  occasionally  furnishes  a  few 
small  fllamentji  to  the  mucous  membrane  of  the  septum. 

Fig.  261> — Tbe  Splteno-palatlne  OuigUon  nui  its  Branobtn. 
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The  Posterior  branches  are  the  Vidian  and  pharyngeal  or  ptery go-palatine. 

The  Vidian  arises  from  the  back  part  of  the  spheno-palatine  ganglion,  p.'L«cs 
through  the  Vidian  canal,  enters  tlie  cartilage  lilling  in  the  foriuncn  lacerum  basis 
oranii,  and  divides  into  two  branches,  the  large  petrosal  and  the  carotid.  In  its 
course  along  the  Vidian  canal,  it  distributes  a  few  filaments  to  the  lining  membrane 
at  the  back  part  of  the  roof  of  the  nose  and  septum,  and  that  covering  the  end 
of  the  Kiistachian  tube.     Tliese  are  «]>per  po.«terior  nnwd  branches. 

The  hrf/e  petrosal  branch  (nervHS petrosfts  snperjicinlis  major)  enters  the  cranium 
through  the  foramen  Incerutn  basis  cranii,  having  piercetl  tho  cartilaginous  sub* 
stance  filling  in  this  aperture.     It  runs  beneath  the  Caaserian  ganglion  and  dura 
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malcr,  containod  in  a'  groove  in  the  aaleriur  surface  of  the  petrous  portion  of  the 
temporal  bone,  eaters  tho  hiatus  Fallopii,  and,  beiug  contiuued  llirou^^h  it,  into 
the  a<iuieductuii  FnUopii,  joins  the  ganglilbrm  enlargement  on  the  laei:il  nerve. 
Pr()pf rlv  speaking,  this  nerve  pa.-vses  from  the  faei:il  to  the  spheno-palatiue 
Bnglion,  forming  its  motor  root. 

The  carotid  branch  U  shorter  but  hirgcr  th:m  the  petrosal,  of  a  rcdrlish-gray 
color,  and  soft  in  texture.  Il  crosHCs  the  foramen  lacerum,  surrounded  by  the 
cartilaginous  substance  which  fills  in  that  aperture,  and  enleru  the  carotid  canal, 
on  the  outer  Hitle  of  the  carotid  artery,  to  Join  tho  eiirulid  plexus. 

Tlie  Pharyiujval  nt-rvf.  {plr.ryno-jMUUint:)  is  a  small  bninuh  arising  from  the  back 
part  of  the  ganglion,  occasionally  springing  from  tho  Vidian  nerve.  It  passes 
thn»ugh  the  pterygo-pnlatinc  canal  with  the  pterygo-|ialatiue  artery,  and  is  dis- 
tributed to  the  lining  membrane  of  the  pharynx,  behind  the  Eustachian  tubtj, 

(3.)  One  OB  Arxold's  Ganglion. 

The  Otic  Gaxglion  (Arnold's)  is  a  small,  oval-slmjwd,  flattened  ganglion  of  a 
reddish-gray  color,  situattwl  immediately  below  the  forajut-n  ovale,  on  the  inner 
snrlace  of  the  inferior  maxillary  nerve,  and  round  the  origin  of  the  internal 
pterygoid  nerve  (fig.  282).  It  is  in  relation,  exltmiaUy.  with  the  trunk  of  the  iufc- 
riormaxillary  nerve,  at  the  point  where  the  motor  root  joins  the  sensory  portion ; 
xntemaflt/,  with  the  cartilaginous  jiart  cf  the  Eustachian  tube,  and  the  origin  of 
the  Tousor  palati  muscle;  Mund  it,  is  tho  middle  meningeal  artery. 

.  Fig.  2£l2.— Tlie  Olic  Gaiigliou  and  its  Br&iicbM. 
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Stanches  of  communiration.  This  ganglion  is  connected  with  the  inferior 
maxillary  nerve,  and  it-s  internal  pterygoid  branch,  by  two  or  three  short,  dcticato 
^laTQcDt.s,  and  also  with  the  auriculotemporal  ikerve;  from  the  former,  it  obtains 
its  motor,  from  the  laller,  its  sensory  root;  its  communication  with  the  Bympathetic 
being  cflectcd  by  a  filainent  from  the  plexus  surrounding  the  middle  meningud 
artery.  This  ganglion  also  communicates  with  the  glosso-pharyngeal  and  facial 
nerves  through  the  small  petrosal  nerve  continued  from  the  tympanic  plexus. 

Its  branrhes  of  distribution  are  a  filament  to  the  Tensor  tympani,  and  one  t<j  tho 
Tensor  palati.  The  former  passes  bacUwarda,  on  the  outer  side  of  tho  Eustachian 
tulx" ;  tho  latter  arises  from  tlie  ganglion,  near  the  origin  of  tho  internal  pterygoid 
nerve,  and  passes  forwards. 
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(4.)  Submaxillary  Ganouok, 

Tlic  SuBMAxn.LAKY  Ganclio.v  (fig.  280)  is  of  small  hizc.  circular  in  form,  and 
tfitualcU  above  the  deep  purliou  of  llio  subinaxillftry  gl.wfl,  near  tlic  jiostcrior 
border  of  tbe  Mylohyoid  muscle,  being  connected  by  filaments  witli  the  lower 
border  of  tbe  gustatory  nerve. 

lirancUea  of  communicnlim.  This  ganglion  is  connoctetl  witU  the  gustatory 
ner\-e  by  a  few  fdaiiients  which  join  it  separately,  nt  its  fore  and  back  part,  it 
abio  receives  a  braucb  from  the  chorda  tympani,  by  wbiub  it  commnnic;itea  wiLli 
the  facial ;  and  communicate-i  witb  the  sympathetic  by  filainenta  from  tbo  nervi 
molles.  surrounding  the  facial  artery. 

£mitck€9  of  tii'^trihutmi.  These  are  fivo  or  six  in  number ;  they  ari.^c  from  the 
lower  part  of  the  ganglion,  and  supply  the  mucous  wiembrano  of  the  mouth  and 
Wharton's  duct,  some  being  lost  in  the  aubmaxillary  ghind.  According  to  Meckel, 
a  branch  from  this  gimglion  occafiionally  descends  in  iront  of  the  TIvo-^lossus 
muscle,  and,  iifter  juiuiug  witb  uno  from  the  hypoglossal,  paasca  to  the  Uenio- 
hyo-gloasue  muscle. 

EionTn  Pair. 

The  eiffhth  }Kur  consists  of  three  nen-'es,  the  glosso-pharyngeal,  pneumogastric, 
and  spinal  accessory. 

(1.)  GLOSSO-PHARYNGEAri  NEKVE. 

The  OLOSSO-PiiAnYXGEAL  Nerye  is  distributed,  as  its  namo  implies,  to  tho 
tongue  and  pharynx,  being  the  nerve  of  _    • 

^eaSuiou  to \U  n.aoous  mc.nbr.n«  of  th.     ^'^^  =*„'-;^t"d  tr^^Sli'^  """ 
pharynx,  fauces,  and  tonsil ;  of  motion,  to  a*j«.«„^ 

the   Pharyngeal    muscles,   anil    a   spei-ial  i    jumm^ammj. 

ner\'e  of  taste,  in   all  tho   parts  of  tliC  --r'«<-r^  r 

tongue  to  which  it  is  distributed.  It  is 
tbe  smallest  of  tho  three  divisions  of  the 
eighth  pair,  and  arises  by  three  or  four 
filaments,  closely  connecte<!  together,  from 
tbe  upper  part  of  the  medulla  oblongata, 
immediately  behind  the  olivary  body. 

Its  ileep  oritjin  may  be  traced  through  /mmT7'«h>^ 

the   fasciculi    of  the    lateral   tract,   to   a 

nucleus  of  gray  matter  at  the  lower  part  of  the  floor  of  the  fourth  ventricle, 
external  to  the  fasciculi  teretes.  From  its  superficial  origin,  it  passes  outwards 
across  the  flo<:culus,  and  leaves  the  skull  at  tbe  eentnd  part  of  the  jugular  foramen, 
in  a  separate  sheath  of  tbe  dura  mater  and  arachnuid,  in  fiijnt  of  tbe  pueumogastrie 
ands]>fual  accessory  nerves.  In  its  passage  through  the  jugular  foramen,  it  grooves 
the  lower  border  of  the  petrous  portion  of  tbe  temporal  bone ;  and,  at  its  exit  from 
the  skull,  passes  forwaras  between  tbe  jugular  vein  and  iutcrnal  carotid  artery, 
and  descends  in  front  of  the  latter  vessel,  and  beneath  the  .styloid  process  and  the 
musck-s  coimecte»:l  with  it.  to  the  lower  border  of  the  Stylo- pharyngeus.  Tbe  nerve 
now  curves  inwards,  forming  an  arch  on  the  side  of  the  neck,  lying  upon  tho 
Stylo-pharyngeiw  and  the  Middle  constrictor  of  the  pharynx,  above  Ino  superior 
laryngeal  nerve.  It  then  piLssea  beneath  tbe  Ilyo-glossus,  and  is  finally  distributed 
to  tbe  mucous  membrane  of  the  fauces,  and  base  of  the  tongue,  the  mucous  glands 
of  the  mouth  and  tonsil. 

In  pjissing  through  the  jugular  foramen,  the  nerve  presents,  in  succession,  two 
gangliform  enlargements.  The  superior  one,  tlie  smaller,  is  called  the  juguhr 
yuuqUon ;  the  inferior  and  larger  one,  tho  petrotis  gantjUon  or  tho  ganglion  of 
Andersi^b. 

The  sujjtrior  or  jngnhr  rjcin'jUon  is  situated  in  the  upjxjr  part  of  the  gTOO\'o 
in  which  the  nerve  is  lodged  during  its  passage  through  the  jugular  foramen.    It 


oi  tUe  npn'e, 
a  small  fasciculus  passing 
beyond  it,  whicli  is  not 
conuected  tlireetly  with  it 

The  infrrior  or  petrow 
ganglion  is  situated  in  A 
depression  in  ihc  lower 
border  of  tlie  ]ietrouR  por- 
tion of  the  temporal  bone; 
it  is  larger  than  tlie  for- 
mer, and  involves  the  whole 
of  the  fibres  of  the  nenre. 
From  this  gan^dion  arise 
those  filamonUt  which  con- 
nect tbo  glo?sophai-vnge-al 
with  other  nerves  at  the 
base  of  the  skuU. 

ftg  hraiiches  of  eommuni' 
cation  are  with  the  pueu- 
niogastric,  sytnpiilhetie, 

and  facial,  and  the  tympanio 
branch. 

The  branches  to  the 
pneamogastric  are  two  fila- 
ments, one  to  its  auricular 
branch,  and  one  to  the  up- 
per ganglion  of  the  pneu- 
moga^ric. 

The  branch  to  the  gym- 
pathetic  is  connected  with 
the  superior  cervical  gan- 
glion. 

The  branch  of  cotnnio- 
nieation  w  ith  the  facial 
perforates  the  posterior 
belly  of  the  Digiu'tric.  It 
arises  from  the  trunk  of 
the  nerve  below  the  jietrous 
gangHcm,  and  joins  the  fa- 
cial just  after  its  exit  tVora 
the  stylo-miLstoid  foramen. 

The  (i/inponic  hrnnck 
(Jacobiion^s  nerve)  vlv'\$<» 
Irom  the  petrous  gannlion. 
and  enters  a  small  bony 
canal  on  the  boso  of  the 
petrous  portion  of  the  tem- 
poral bone.  (This  opting 
is  placed  on  the  l)ony  ridge 
which  separates  the  ca- 
rotid canal  from  the  jugular 
fossa.)     It    ascends    to   the 

tympanum,  enters  this  cavity  by  nn  aperture  in  its  floor  close  to  the  inner  wall, 

and  divides  into  three  branches,  wbicU  are  contained  in  grooves  npon  the  suifitoe 

of  the  promontory. 

Its  branches  of  distrihuton  are,  one  to  the  fenestra  rotunda,  one  to  the  foncetra 

oralis,  and  one  to  the  lining  membrane  of  the  Eustachian  tube  and  tympanum. 
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Tts  hranches  of  commttnicatien  are  three,  and  occupy  scpftmte  grooves  on  the 
surCicG  ol'  the  promontory.  One  of  thii^e  arches  forwards  and,  downwards  to  the 
carotid  canal  to  join  the  carotid  plexus,  A  second  runs  vertically  upwards  to 
join  the  greater  superliuial  petrosal  uurve,  aa  it  lies  iu  the  hiatus  J^allopii.  Tlie 
third  branch  runs  forwards  and  upwards  towards  the  anterior  surface  of  the  petroua 
bone,  and  piis-ses  tlirough  a  sninll  aperture  in  the  sphenoid  and  temporal  bones,  to 
the  exleriur  of  tlie. skull,  where  it  joins  the  otic  canf^liou.  This  ut^rve,  iu  its  course 
through  the  temporal  bone,  passes  by  the  ganglionic  enlargement  of  the  facial,  and 
bas  a  connecting  ii  lament  with  it. 

The  branches  of  the  glosso-pharyngeal  nerve  arc  tho  carotid,  pharyngeal,  mus- 
cular, tonsillitic,  ami  lingual. 

The  caroUd  hranchts  descend  along  the  trunk  of  the  internal  carotid  artery  as 
far  as  its  point  of  bifurcation,  coram unic;iting  with  the  pharyngeal  branch  of  tbo 
puuumogastric,  and  witli  hrauchcs  of  the  symjKithctic. 

^\\Q  pharyngeal  hranchts  are  three  or  four  filament**  which  uuite  opposite  the 
Middle  constrictor  of  the  pharynx  with  the  pharyngeal  branches  of  the  pneumo- 
gastric,  su|jerior  laryngeal,  and  sympathetic  nerves,  to  form  the  pharyngeal  plexus, 
branches  from  which  perforate  the  muscular  coat  of  the  pharynx  to  supply  the 
mucous  membrane. 

The  viu.snilar  branches  are  distribute<l  to  the  Stylo- ]>harynge us. 

The  U>}^iUUui  bratKh'-'s  supply  the  tonsil,  forming  a  plexus  (circulas  tonsillaris^ 
around  this  biKly,  from  wliich  branches  uro  distributed  to  the  soft  palate  ana 
fauoos,  where  they  anastomose  with  the  palatine  nerves. 

The  lingtutt  bratwh'fs  arc  two  in  number;  one  supplies  the  mucous  membrane 
covering  ihe  surface  of  the  base  of  tiie  tongue,  the  other  perforates  its  substance, 
and  supplies  tite  mucous  membrane  and  papillae  of  the  side  of  the  org^m. 
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(2.)  PXEUMOGASTRIC  OR  PAR  VaGUM  NerVE. 

Tlie  PxEtnJOOASTRlc  Nerve  (jienms  ratjus  or  par  vngum),  one  of  the  three 
divisions  of  the  eighth  pair,  has  a  more  extensive  distribution  than  any  of  the 
other  cranial  nerves,  passing  through  the  neck  and  cavity  of  the  chest  to  the  upper 
part  of  the  alxlomen.  It  is  compo.sctl  oi'  both  motor  aud  sensitive  filaments.  It 
supplies  the  organs  of  voice  and  respiration  with  motor  and  sensitive  fibres,  and 
the  pharynx,  oesophagus,  stomach,  and  heart  with  motor  influence.  Its  sii/x:r/icial 
origin  is  by  eight  or  ten  filaments  from  tlie  lateral  tract  immediately  bchiml  the 
olivary  Ixxly,  and  l>eIow  the  glosso- pharyngeal ;  its  fibres  may,  however,  be  traced 
deeply  through  the  fasciculi  of  the  medulla,  to  terminate  in  a  gray  nucleus  near 
tho  lower  part  of  the  floor  of  the  Iburth  ventricle.  The  filaments  become  united, 
and  form  a  flat  cord,  which  pius.ses  outwartls  across  the  flocculus  to  the  jugular 
foramen,  through  which  it  emerges  from  the  cranium.  In  passing  tlirough  this 
opening,  the  pnenmogastric  accompanies  tho  spinal  accessory,  being  contained  iu 
the  same  sheath  of  dura  mater  with  it,  a  membninous  septum  SL'purating  it  from 
the  glosso- pharyngeal,  which  lies  in  front.  The  nerve  in  this  situation  presents  a 
wellraarke^l  ganglionic  enlargement,  which  is  called  gnnylityn  jngnlarf'.  or  the 
ganglion  of  Uie  root  of  the  pneumogattric ;  to  it  the  accessory  part  of  the  spinal 
accessory  nerve  is  connected.  After  the  exit  of  the  nerve  from  the  jugular 
foramen,  a  second  gangliform  swelling  is  foimed  i]pon  it,  called  the  ganglion  irife- 
rius  or  tlie  gangUon  of  the  tntnk  of  the  nert"?;  below  which  it  is  again  joined  by 
filaments  fn  )m  the  spina  I  accessory  nerve.  The  nerve  descends  the  neck  in  a  straight 
direction  within  the  sheiith  of  the  carotid  vessels,  Ijnng  between  the  internal  caro- 
tid artery  and  internal  jugular  vein  as  far  as  the  thyroid  cartilage,  and  then  be- 
tween the  same  vein  and  the  common  carotid  to  the  root  of  tho  neck.  Here  the 
course  of  the  nerve  becomes  diflercnton  the  two  sides  of  the  Ixxly. 

On  the  right  »i{le,  the  nerve  passes  across  the  subclavian  artery  between  it  and 
the  sulx^lavian  vein,  and  descends  by  the  side  of  the  trachea  to  the  l>a<^'k  part  of  ibo 
root  of  the  lung,  where  it  spreacis  out  in  a  plexiform  network  (posterior  pulmouary)^ 
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from  the  lower  port  of  which  two  cortU  descend  iipi^n  the  cpsophagu!*,  on  which , 
they  divide,  forming,  with  branched  from  tlj«  opjxwite  nerve,  the  ceso|fhageftI  i 
plexus;  bel«:iw,  these  branches  are  collected  into  a  single  cord,  which  runa  alon^i 
the  back  part  of  the  oesophagus,  enters  the  abdomen,  and  is  distributed  to  ihef 
Dstcrior  eurfaco  of  the  stomach,  joining  the  left  side  of  the  cceliac  plexus^  and  the  I 
"Splenic  plexus. 

On  the   kft  «i{fe,  the  pneumogastric  nerve  enters  the  cbest,  between  the  left 
carotid  and  subclavian  arteries,  behind  the  left  innominate  vein.     It  crosses  thej 
arch  of  the  aorta,  and  dciicends  bchiml  the  root  of  the  left  lung,  and  along  the] 
anterior  surface  of  the  desojihugus  to  the  stomach,  distributing  branches  over  ita  f 
anterior  surface,  some  extending  over  the  great  cul-iic'sat^,  and  others  along  th© 
lesser  curvature.    Filaments  from  these  Utter  branches  enter  the  gastro- hepatic 
omentum,  and  join  the  left  hepatic  plexus. 

The  tjarujlion  of  the  TOot  is  of  a  grayisli  color,  eirtmlar  in  form,  about  two  line^' 
in  diameter,  and  reaemblea  tlie  ganglion  on  tlio  largo  roiit  of  the  fifth  ner\-e. 

Connecting  branches.  To  this  ganglion  the  accessory  portion  of  the  spinal 
accessory  nerve  is  connected  by  several  delicate  filaments;  it  also  has  an  anasto* 
motic  twig  with  the  pftrous  ganglion  of  the  glos^wpharyngeal.  with  llio  facial 
nerve  by  means  of  the  auricular  branch,  and  with  the  fiympathetic  by  means  of  an 
ascending  fil.imcot  from  the  superior  cervical  ganglion. 

The  tfftnfjh'on  of  the  trunk  (inferior)  is  a  plexiform  cord,  cylindrical  in  form,  of 
a  reddish  color,  and  about  an  inch  in  length;  it  involves  the  whole  of  the  fibres 
of  the  ner\'e.  except  the  portion  of  the  accessory  nerve  derived  from  the  spinal 
accessory,  which  blonds  with  the  ncr%'o  beyond  the  ganglion. 

Connt^tinn  branches.  This  ganglion  is  conuiicted  with  the  Iiyi>oglop.sal,  the  supe- 
rior cervical  ganglion  of  tlie  sympathetic,  and  with  the  loop  belweeu  the  IJrst  and' 
second  cervical  nerves. 

The  Irancheji  of  the  pnevmogaMric  arc — 
lu  the  jugular  fossa    . 


In  the  neck. 


In  the  thorax. 


In  the  abdomen 


Auricular. 

Pharyngeal. 

Su]>erior  laryngeal. 

Itecurrent  laryngeal. 

Cervicid  eardiuu. 
'  Thoracic  cardiac. 

Anterior  pulmonary. 

Posterior  pulmonary. 
_  (Esophageal. 

Gastric. 


The  Auneuhr  branch  arises  from  the  ganglion  of  the  root,  and  is  joined  soon 
after  its  origin  by  a  filament  from  the  glossopharyngeal ;  it  crosses  the  jugular.| 
fossa  to  an  opening  ne.ir  the  root  of  the  styluid  pnwess.    Traversing  the  substance  ] 
of  the  temporal  bune,  it  crosses  the  aiiuuwluetus  Kallopii  about  two  lines  above  ita' 
termination  at  the  stylo-mastoid  foramen;  it  here  gives  oft'  an  a^scending  branch, 
which  joins  the  facial,  and  a  descending  brancli,  which  anastomoses  with  the  poa> 
Vjrior  auricular  branch  of  the  same  nerve;  the  continuation  of  the  nerve  reaches 
the  surface  between  the  mastoid  process  and  the  external  auditory  meatus^  and ' 
supplies  the  integument  at  the  ba<dc  part  of  the  pinna. 

The  Pharyngeal  branch,  the  ])rincipal  motor  nerve  of  the  pharynx  and  soft 
palate,  arises  fronx  the  upper  |)art  of  tlie  inferior  ganglion  of  the  pneuuiogastriah.1 
receiving  a  filament  from  the  accessory  portion  of  the  spinal  accessor)' ;  it  passeaj 
across  the  internal  carotid  artery  (in  front  or  behind),  to  the  upper  border  of  thetl 
Middle  euiiHtrictor,  where  it  divides  into  numerous  filamuiil^,  which  ana.>*timi06ar 
with  those  from  the  glosso-pbaryngeal,  superior  laryngeal,  and  symimtbciie,  loi 
form  the  pharyngeal  plexus,  from  which  branches  are  dUtributed  to  the  musclea) 
and  raucous  membrane  of  the  pharynx.    As  this  nerve  crosfic^  the  internal  carxHid, 
some  filaments  are  distributed,  together  with  tho^e  from  the  glosso-pharynjiealt 
upon  the  wall  of  this  vessel. 
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Tte  Superior  larynijfal  is  the  nerve  of  sensation  to  the  larynx.  Tl  is  larger 
than  the  preceding,  and  nriscH  from  the  middle  of  the  iuferior  ganglion  of  the 
pneuniogaHtric.  It  descends,  by  the  side  of  the  pharynx,  behind  tlic  internal 
carotid,  where  it  divides  into  two  branches,  the  external  and  internal  laryngeal. 

Tbe  external  laryngeal  branch,  the  smaller,  descends  by  the  side  of  the 
larynx,  beneath  the  Stcrnotbyroid,  to  supply  the  Cricothyroid  muscle  and  the 
tliyroivl  gland.  It  gives  branches  to  the  pharyngeal  plexus,  and  the  Inferior 
constrictor,  and  communicates  witb  the  superior  cardiac  nerve,  behind  the  common 
carotid. 

The  internal  laryngeal  branch  descends  to  the  opening  in  the  thyrohyoid 
membrane,  through  which  it  passes  with  tbe  superior  laryngeal  artery,  ami  ia 
distributed  to  tbe  mucous  membrane  of  the  larynx,  and  the  Arytenoid  muscle, 
anostomosiug  with  the  recurrent  laryngeal. 

Tbe  branches  to  the  mucous  menibrane  are  distributed,  some  in  front,  to  the 
cpiglotti.s,  the  base  of  the  tongue,  and  epiglottidcan  gland ;  and  others  jmi.ss  back- 
wards, in  the  aryteno-epiglottideau  fold,  to  su]>ply  tlie  mucous  membrane  stir- 
rounding  the  superior  orifice  of  the  larynx,  as  well  as  tbe  membrane  which  lines 
the  cavity  of  the  larynx  as  low  down  as  tbo  vocal  chord. 

The  tih^ment  to  the  Arytenoid  muscle  is  distributed  portly  to  it,  and  partly  to 
the  mucous  lining  of  the  larynx. 

The  filainont  which  joins  with  the  recurrent  laryngeal  descends  beneatb  the 
mucous  membrane  on  the  posterior  surface  of  the  larynx,  behind  the  lateral  part 
of  the  thyroid  cartilage,  where  the  two  nerves  become  united. 

The  Inferior  or  recurrent  hrynfjeal^  so  called  from  its  reflected  course,  is  the 
motor  nerve  of  the  larynx.  It  arises  on  the  right  side,  in  front  of  the  subclavian 
artery;  winds  from  before  backwanhi  round  this  vessel,  and  asixnids  oblitjuely  to 
the  side  of  the  trachea,  l>ehiud  the  common  carotid  and  inferior  thyroid  ai'terios. 
On  the  left  side,  it  arises  in  front  of  the  arch  of  the  aorta,  and  winds  from  before 
backwards  round  the  vessel  at  the  point  where  the  obliterated  remains  of  lUe 
ductus  arteriosus  are  connected  with  it,  and  tlien  ascends  to  the  side  of  the  trachea. 
The  nerves  on  both  sides  ascend  in  the  groove  between  the  trachea  and  a'suphagus, 
and.  piercing  the  lower  fibres  of  tbe  Inferior  constrictor  muscle,  enter  the  larynx 
behind  the  articulation  of  the  inferior  cornu  of  the  thyroid  cartilage  with  the 
cricoid,  being  distributed  to  all  the  muscles  of  the  larynx,  excepting  the  Crico- 
thyroid, and  joining  with  the  superior  laryngeal. 

The  recurrent  laryngeal,  a-s  it  winds  round  the  subclavian  artery  and  aorta, 
gives  oflF  several  cardiac  filaments,  which  unite  witb  cardiac  branches  from  the 
poeumogastric  and  sympathetic.  As  it  ascends  the  neck,  it  gives  off  oesophageal 
branches,  more  numerous  ou  the  left  ibaa  on  the  right  side,  which  supply  the 
mucous  membrane  and  muscular  coat  of  the  ocaopliagua;  tracheal  branched  to  tUo 
mucous  membrane  and  muscular  fibres  of  the  tnichea;  and  some  pharyngeal 
fll&raents  to  the  Inferior  constrictor  of  the  pharynx. 

The  Cervical  vardiac  hmncht-s,  two  or  three  in  number,  arise  from  the  pneumo- 
gastric,  at  the  upjjor  and  lower  part  of  the  neck. 

The  superior  brandies  arc  small,  and  communicate  with  the  cardiac  branches 
of  the  sympathetic,  and  with  the  great  cardiac  plexus. 

The  inferior  cardiac  brimches,  one  on  each  side,  arise  at  the  lower  part  of  the 
neck,  just  above  the  first  rib.  Ou  the  right  side,  this  branch  passes  in  front  of 
the  arteria  iuuominata,  and  anastomoses  with  the  superior  cardiac  nerve.  On  the 
left  side,  it  passes  in  front  of  the  arch  of  the  aorta,  and  auastomoses  either  witb 
the  superior  cardiac  nerve  or  with  tlie  cardiac  plexus. 

The  Thoracu:  cardiac  branchts,  on  the  right  side,  arise  from  the  trunk  of  the 
pncnmogastric,  as  it  lies  by  the  side  of  the  trachea:  passing  inwards,  they  terminate 
m  the  deep  cardiac  plexus.  On  the  left  side,  they  arise  from  the  left  recurrent 
laryngeal  nerve. 

I'hc  Anterior  pulmonary  branches,  two  or  three  in  number,  and  of  small  .size, 
are  distributeil  on  the  anterior  a.'ipect  of  t!ie  nxtt  of  the  lungs.  They  join  with 
filaments  from  the  sympathetic,  and  form  the  anterior  pulmonary  plexus. 
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The  Posterior  pulmonary  branches,  more  numerous  and  larger  than  the  anterior, 
are  digtributed  ou  the  posterior  aspect  vi'  tlio  rout  oi'  the  lung ;  they  are  joined  by 
filnmonts  from  the  tliird  and  foiirth  thoracic  ganglia  of  the  sympathetic,  and  form 
the  posic-rior  pulmoniu-y  plexus.  Branches  from  both  plexuses  accompany  tho 
ramifications  of  the  air-tubes  through  the  substance  of  the  lungs. 

The  (Ksophagml  hnmcfiKJi  arc  givcQ  oft*  from  the  pnenmogastric  both  abore 
and  below  the  pulmonary  branches.  Tho  lattx^r  are  the  inure  uumer<jus  and 
largest.  They  form,  together  with  brunches  from  the  opposite  nervo,  the  oeso- 
phageal plexus. 

The  GiUlric  brancheg  are  the  terminal  filaments  of  the  pneumogastrio  nerve. 
The  nerve  on  the  right  side  ia  distributed  to  tho  posterior  sur&ce  of  tho  stomach, 
and  joins  tho  left  side  of  tho  cecHac  plexus,  and  the  splenio  plexu.s.  The  nerve 
on  the  left  side  is  distributed  over  the  anterior  surface  of  the  stomach,  some 
tilamenta  pa.ssing  across  tlie  great  at/'tJc-sac,  and  others  alon^  the  lesser  curvature. 
They  unite  with  branches  of  the  right  nerve  and  symjiatlietic,  some  illamenta 
passing  through  the  lesser  omentum  to  the  leil  hepatic  ple:^us. 

(3.)  Spin'.vi,  Accessohy  Nerve. 

The  Spinal  Acncssouv  Nkrvk  consists  of  two  parts;  one,  the  accessory  part 
to  the  vagus,  and  the  other  tlie  spinal  portion. 

The  atxessory  part,  the  smaller  of  tho  two,  arises  by  four  or  five  delicate 
Ulnmcnts  from  the  lateral  tract  of  the  cord  below  tho  roots  of  the  vagus ;  these 
filaments  may  be  traced  to  n  nucleus  of  gray  matter  at  the  back  of  the  medulla, 
bolmv  tlie  ori^n  of  the  vagus.  It  joins,  in  the  jugular  foramen,  with  tho  upper 
ganglion  of  the  vagus  by  one  or  two  filaments,  and  is  continued  into  the  vagus 
below  the  second  ganglion.  It  gives  branches  to  the  pharyngeal  and  superior 
larvngocl  branches  of  the  vagus. 

The  spinal  portion,  firm  iu  texture,  arises  by  several  filaments  from  the  lateral 
tract  of  the  cord,  as  low  down  as  the  sixth  cervical  nerve;  the  fibres  pierce  the 
tract,  and  are  conneole<!  with  the  anterior  horn  of  the  gray  cr«s('ent  of  tho  cord. 
This  portion  of  the  nerve  ascends  between  the  ligamentum  denticulatum  and  tbo 
posterior  roots  of  the  spinal  nerves,  enters  tlic  skull  through  the  foramen  magnum, 
and  is  then  directed  outwards  to  the  jugular  foramen,  through  which  it  posses 
lying  in  the  same  sheath  as  the  pneumogastric,  separated  from  it  by  a  fold  of  the 
arachnoid,  and  is  here  conncctod  witli  the  accessory  portion.  At  its  exit  from  the 
jugular  foramen,  it  passes  backwards  bL'hiuil  the  internal  Jugular  vein,  and  descends 
obliquely  behind  the  Digastric  and  Stylo-hyoid  muscles  to  the  upper  part  of  the 
Storno-mast4>id.  It  pierces  this  muscle,  and  passes  obliquely  aerie's  the  sub- 
occipital triangle,  to  terminate  iu  the  deep  surface  of  the  Trapezius.  Tim  nervo 
gives  several  hranches  to  the  Stemo-mastoid  during  its  passfige  through  it,  and 
joins  in  its  substance  with  bruuclies  from  the  thinl  cerviwd.  In  the  sub -occipital 
triangle  it  joins  with  the  second  and  third  cervical  nerves,  assists  in  tlie  formation 
of  tho  cervical  plexus,  and  occasionally  of  tho  great  auricular  nerve.  On  the 
front  of  tho  Trai>eziu3,  it  is  reinforced  by  branclieg  from  the  third,  fourth,  and 
fifth  cervical  nerves,  joins  with  the  posterior  brandies  of  the  spinal  nerves,  and  is 
distributed  to  the  Trapezius,  some  hlaments  ascending  and  others  dtisc^ndiug  in 
its  substance  as  far  as  its  inferior  angle. 

4.  Mixed  Nervxs. 

Tlic  Pneumogastric  and  Spinal  Accci^sory  Nerves,  which  constitute  this  sub* 
division,  have  alreatly  been  described  in  connection  with  the  Eighth  Pair,  of  which 
they  form  part. 


For  tnller  dotalls  coDccraiag  the  Cnutiul  Ncrree,  tbe  studcut  ma;  refer  to  F.  Araold'a  "  leMM 
Xerroruia  CupitU." 
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The  Spinal  Nerves, 


The  Spinal  Nerves  are  so  called,  from  taking  their  origin  from  the  sjnnal  cord, 
and  from  being  transmitted  through  the  intervertebral  foramina  on  either  side 
of  the  spinal  column.  There  are  thirty-one  pairs  of  spinal  nerves,  wliich  are 
arrangect  into  the  following  groups,  corresponding  to  the  region  of  the  spine 
through  which  they  pass : — 

Cervical  ...  8  pairs. 

Dorsal  .        .        .  12     " 

Lumbar  .        .        .  5     " 

Sacral  .        .        .  5     " 

Coccygeal  ...  1  pair. 

It  will  be  observed,  that  each  group  of  nerves  corresponds  in  number  with  the 
vertebras  in  each  region,  excepting  in  the  cervical  and  coccygeal. 

Each  spinal  nerve  arises  by  two  roots,  au  anterior  or  motor  root,  and  a 
posterior  or  sensitive  root. 

Hoots  op  the  Spinal  Nerves, 

The  anterior  roots  arise  somewhat  irregularly  from  a  linear  series  of  foramina, 
on  the  antero-latcral  column  of  tlie  spinal  cord,  gradually  approaching  towards 
the  anterior  median  fissure  as  they  descend. 

The  fibres  of  the  anterior  roots  are.  according  to  the  researches  of  Mr.  Lockhart 
Clarke,  attached  to  the  anterior  part  of  the  an tero- lateral  column;  and,  after 
penetrating  horizontally  through  the  longitudinal  fibres  of  this  tract,  enter  the 
gray  substance,  wlicre  their  fibrils  cross  each  other  and  diverge  in  all  directions, 
like  the  expanded  hairs  of  a  brush,  some  of  them  running  more  or  less  longi- 
tudinally upwards  and  downwards,  and  others  decussating  with  those  of  the 
opposite  side  tlirough  the  anterior  commissure  in  front  of  the  central  canal 
(figs.  258  and  259).  Ktilliker  states  that  many  fibres  of  the  anterior  root  enter  the 
lateral  column  of  the  same  side,  where,  turning  vpicards,  they  pursue  their  course 
as  longitudinal  fibres.  In  other  respects,  the  description  of  the  origin  of  the 
anterior  roots  by  these  observers  is  very  similar. 

The  jiosterior  roots  are  all  attached  immediately  to  the  posterior  white  columns 
only ;  but  some  of  them  pass  through  the  gray  substance  into  both  the  lateral  and 
anterior  white  columns.  Within  the  gray  substance,  they  run,  longitudinally, 
upwards  and  downwards ;  transversely,  through  the  posterior  commissure  to  the 
opposite  side  and  into  the  anterior  column  of  their  own  side  (figs.  258  and  259), 

The  posterior  roots  of  the  nerves  are  larger,  but  the  individual  filaments  are 
finer  and  more  delicate  than  those  of  the  anterior.  As  their  component  fibrils 
pass  outwards,  towards  the  aperture  in  the  dura  mater,  they  coalesce  into  two 
bundles,  receive  a  tubular  sheath  from  this  membrane,  and  enter  the  ganglion 
which  is  developed  ujjon  each  root. 

The  posterior  root  of  the  first  cervical  nerve  forms  an  exception  to  these 
characters.  It  is  smaller  than  the  anterior,  has  frequently  no  ganglion  developed 
upon  it,  and,  when  the  ganglion  exists,  it  is  often  situated  within  the  dura  mater. 

The  anterior  roots  arc  the  smaller  of  the  two  devoid  of  any  ganglionic 
enlargement,  and  their  component  fibrils  are  collected  into  two  bundles,  near  tbo 
intervertebral  foramina. 
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Ganglia  of  the  Spinal  Nerves. 

A  gnnglion  U  developed  upon  each  posterior  root  of  tlie  Fpinal  nerves. 
These  ganglia  arc  of  an  ovftl  form,  of  a  reddish  color,  bear  a  proportion  in  size 
to  the  nerves  npon  wliieli  ihuy  nre  formed,  and  are  i)lacetl  in  the  Intervertebral 
ruramiua,  uxterual  tu  ibc  point  \vb«rc  the  ncrvea  pcrforato  the  dura  mater.  Each 
ganglion  is  biHd  internally,  where  it  is  joined  by  tiic  two  bnndles  of  the  posterior 
root,  the  two  portions  being  unitftl  into  a  single  mass  externally.  The  ganglia 
npon  the  first  and  second  c-ervical  nerves  form  an  exception  to  these  characters, 
Ijeing  plactnl  on  the  arches  of  the  vertobma  over  which  they  pass.  The  ganglia, 
also,  of  the  sjioral  nerves  are  placed  within  tlic  spinal  canal;  and  that  on  the 
coccygeal  nerve,  also  in  the  canal  abont  the  middle  of  its  posterior  root.  Imtne- 
diutely  licyond  the  ganglion,  the  two  roots  coalesiM^,  their  Hbres  intf^rininglc,  andj 
the  trunk  llius  formed  passes  out  of  the  intervertebral  foramen,  and  divides  into  an 
anterior  branch  for  the  supply  of  the  anterior  part  of  the  bixly,  and  a  posterior 
branch  for  the  posterior  part,  each  branch  containing  fibres  from  both  rootSw 


An'tekiok  Bk.v^'ciies  op  the  Si'in'al  Nerves. 

The  anterior  branches  of  tfie  spinal  rvtrvea  supply  the  parts  of  the  body  in  front 
of  the  spine,  including  the  limbs.  Tliey  arc  Jbr  the  most  part  larger  than  thoj 
posterior  branches;  this  increase  of  size  being  pro|K)rtioued  to  the  larger  exleutj 
of  strncturos  they  are  rc(|uircd  to  supply.  Each  branch  is  connected  by  slender 
litnnieuts  with  the  sympathetic.  lu  the  dorsal  region,  the  anterior  brunches  of 
the  spinal  nerves  are  completely  separate  from  each  other,  and  are  UDiform  in 
their  di.stribntion ;  hut  in  the  ct^vical,  lumbar,  and  sacral  regions,  they  form  in- 
tricate plexuses  previous  to  their  distribution. 

Posterior  Bravches  op  the  Spixal  Nerves. 

The  posterior  branches  of  the  spinai  nt*rtrs  arc  generally  amallcr  than  the  anterior, 
they  arise  from  the  trunk  resulting  from  the  union  of  the  nerves  in  the  intervort*. 
hral  foramina,  and,  pa-ssing  backwards,  divide  into  external  and  internal  branchei^ 
which  are  distributed  to  the  muscK^s  and  integument  behind  the  s]>iue.  The  fina 
curvical  and  lower  sacral  non'es  are  exceptions  to  these  characters. 

Cervical  Nerves. 

The  rooto  of  ih«  cervical  nerves  increase  in  size  from  the  first  to  the  fifth,  and 
then  maintain  the  same  size  to  the  eiglith.  Tlie  posterior  roots  bear  a  pro^x>rtion 
to  the  anterior  as  3  to  1,  which  is  much  greater  than  in  any  other  region;  the 
individual  llhiments  being  idso  much  larger  than  those  of  the  anterior  root;*.  In 
direction,  they  arc  less  oblique  tlian  those  of  the  other  spinal  nerves.  The  first 
is  directed  a  little  upwards  and  ontwanls;  the  second  is  horizontal;  the  othera 
are  directed!  obli'^uely  dou'nwards  and  outwards,  the  lowest  being  the  most  oblirpie, 
and  consequently  longer  than  the  u|>per,  the  distance  between  tlieir  place  of  origin 
and  their  point  of  exit  from  the  spinal  canal  never  exceeding  the  depth  of  one 
vertt'hra. 

The  trunk  of  thf  Jirst  cervical  nerve  {suboccipital),  leaves  the  spinal  canal,  between 
(he  occipital  bone  and  the  posterior  arch  of  the  alhw;  the  second  between  the 
materior  arch  of  the  atlas  and  the  lamina  of  the  axis;  and  the  eighth  (the  ]ast)b 
between  tlie  last  cervical  and  first  dorsal  vertebra). 

Each  nerve,  at  its  exit  fnun  the  intervertebral  foramen,  divides  into  an  anterior 
and  a  posterior  branch.  The  anterior  branchea  of  the  fotir  upper  cervical  nerves 
form  the  cervical  plexus.  The  anterior  branches  of  the  four  lower  cervical  nervet^ 
together  with  the  first  dorsal,  form  the  brachial  plexus. 
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Anterior  Branches  of  the  Cervical  Nerves. 

The  anterior  branch  of  the  first  or  suboccipital  nerve  is  of  small  size.  It  escapes 
from  tlie  spinal  canal,  through  a  groove  upon  the  posterior  arch  of  the  atlas.  In 
this  groove  it  lies  beneath  the  vertebral  artery,  to  the  inner  side  of  the  Eectus 
lateralis.  As  it  crosses  the  foramen  in  the  transverse  process  of  the  atlas,  it 
receives  a  filament  from  the  sympathetic.  It  then  descends,  in  front  of  tliis  process, 
to  communicate  with  an  ascending  branch  from  the  second  cervical  nerve. 

Communicating  filaments  from  this  nerve  join  the  pneumogastric,  the  hypo- 
glossal and  sympathetic,  and  some  branches  are  distributed  to  the  liectus  lateralis 
and  the  two  Anterior  recti.  According  to  Valentin,  it  also  distributes  filaments 
to  the  occipito-atloid  articulation,  and  mastoid  process  of  the  temporal  bone. 

The  anterior  branch  of  the  second  cervical  nerve  escapes  from  the  spinal  canal, 
between  the  posterior  areh  of  the  atlas  and  tlie  lamina  of  the  axis,  and,  passing 
forwards  on  the  outer  side  of  the  vertebral  artery,  divides  in  front  of  the  Inter- 
transverse muscle,  into  an  ascending  branch,  which  joins  the  first  cervical,  and 
two  descending  branches  wliich  join  the  third. 

The  anterior  branch  of  the  third  ctrv leal  iierve  is  double  the  size  of  the  preceding. 
At  its  exit  from  the  intervertebral  foramen,  it  pas-ses  downwards  and  outwards 
beneath  the  Sterno-mastoid,  and  divides  into  two  branches.  The  ascending  branch 
'  joins  the  anterior  division  of  the  second  cervical,  communicates  with  the  sympa- 
thetic and  spinal  accessory  nerves,  and  subdivides  into  the  superficial  cervical, 
and  great  auricular  nerves.  The  descending  branch  passes  down  in  front  of  the 
Scalenus  anticus,  anastomoses  with  the  fourth  cervical  nerve,  and  becomes  con- 
tinuous with  the  clavicular  nerves. 

The  anterior  branch  of  the  fourth  cervical  is  of  the  same  size  as  the  preceding. 
It  receives  a  branch  from  the  third,  sends  a  communicating  branch  to  the  fitth 
cervical,  and,  passing  downwards  and  outwards,  divides  into  numerous  filaments, 
which  cross  the  posterior  triangle  of  the  neck,  towards  the  clavicle  and  acromion. 
It  usually  gives  a  branch  to  the  phrenic  nerve  whilst  it  is  contained  in  the  inter- 
transverse space. 

The  anterior  branches  of  the  fifth,  sixth,  seventh,  and  eighth  cervical  nerves  are 
remarkable  for  their  large  size.  They  are  much  hirger  than  the  preceding  nerves, 
and  are  all  of  equal  size.    They  assist  in  the  formation  of  the  brachial  plexus. 


Cervical  Plexus. 

The  cervical  plexus  (fig.  279)  is  formed  by  the  anterior  branches  of  the  four 
upper  cervical  nerves.  It  is  situated  in  front  of  the  four  upper  vertebrte,  resting 
upon  the  Levator  anguli  scapulse,  and  Scalenus  medius  muscles,  and  covered  in  by 
the  Sterno-mastoid. 

Its  branches  may  be  divided  into  two  groups,  superficial  and  deep,  which  may 
be  thus  arranged ; — • 


Superficial 


Ascending 


(  Superficialis  colli. 
I  Auricularis  magnus. 
(  Occipitalis  minor. 


Descending    I  Supra-clavicular 


Deep 


Internal 


External 


Commu  nicating. 

Muscular. 

Communicans  noni. 

Phrenic. 

Com.m  unicating. 

Muscular. 


i  Sternal. 
I  Clavicular. 
(  Acromial. 
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SUPBRFICUL  BbANCHKS  OK  THE  CERVICAL  PlEXCS. 

The  SupfrficittUs  Colh  arises  from  tlie  second  and  tliinl  cervical  nerves,  Iutm 
round  the  pi^turior  Wirderof  tlio  Stern o-inast*^id  about  its  middle,  and,  passing 
obliquely  lorwarda  behind  tlio  cxtomnl  jugular  vein  U>  the  anterior  Ixirder  uf  that 
musele,  perforates  the  deep  cervical  fa-seiu,  and  divides  beneath  the  Platysmn  into 
two  hranohefs  which  arc  dirrtributcd  lo  the  anterior  and  lateral  parts  of  the  neck. 

Tlic  fij^renrlintj  branch  gives  a  Ijlainonl,  which  accompanies  the  external  jugular 
vein;  it  then  jwisses  upwards  to  the  submaxillary  n-giun,  and  divides  into 
branches,  soiao  of  which  form  a  plexus  with  the  cervical  branches  of  the  facial 
iiervc  beneath  the  Plutysma;  others  pierce  this  muscle,  supply  it,  and  arc  distri- 
buted to  the  integument  of  the  upper  half  of  iho  neck,  at  ita  fore  purt,  as  high 
as  the  chin. 

lihc iL'9feiidinfj  hronrk  pierces  the  Platysmn, and  isdisAibuted  to  tbeintegomcnt 
of  the  side  and  fruut  of  the  neck,  as  hnv  jw  the  sternum. 

This  nerve  is  occaj^ionally  represented  by  two  or  more  filaments. 

The  AuriruUtris  Sfoffnus  is  the  largest  of  the  ascending  limnclies.  Tt  aristes 
from  the  second  and  third  cervical  nerves,  wimU  Tound  the  posterior  bonier  of 
the  Stemo-nuL-itoid,  and,  after  perforating  tlic  deep  fascia,  ascends  upon  that 
inui-cle  beneath  the  Platysmato  the  parotid  gland,  where  it  divides  into  numerous, 
branches. 

The /ociViZ  branches  jiass  across  tho  carotid,  and  are  distributed  to  the  integu- 
ment of  tho  face ;  others  jMinetrato  the  substance  of  the  gland,  and  coramunicaw 
with  the  facial  nerve. 

'UliG  j-fisterior  or  auricular  branches  ascend  vertically  to  .supply  the  integument 

~  the  b:u:k  part  of  the  pinna,  communicating  with  tde  auricular  branchea  of  the 
laeial  and  pneumogastrie  nerves. 

The  mttstoid  hratuih  Joins  the  posterior  auricul  nr  branch  of  the  facial,  and,  crossing 
tho  maijstoid  process,  is  distributed  to  the  integument  behind  the  car. 

The  Occipitalis  }finor  arises  from  the  second  cervical  nerve ;  it  currea  round 
the  posterior  birder  of  tho  Stenio-masloid  above  the  preceding,  and  ascends 
vertically  along  the  postt^rior  l)ordor  of  this  muacile  to  the  back  part  of  the  side 
of  the  head.  Xear  the  cranium  it  perforates  tiie  deep  fascia,  and  is  continued 
upwards  along  the  side  of  tlie  head  behind  tho  ear,  supplying  the  integument  and 
Occipito-frontalis  muscle,  and  communicating  with  the  occipitalia  major,  nurica* 
iaris  magniLs;  and  posterior  auricular  branch  of  the  facial. 

This  nerve  gives  off  an  auricular  hrnwh,  which  supplies  the  Altollena  aurem 
and  the  integument  of  the  upper  and  back  part  nf  the  auricle.  This  branch  is 
oceasioDally  derived  from  the  great  occipital  nerve.  The  occipitalis  minor  varies 
in  size;  it  is  occasionally  double. 

The  JJfsrtnifiing  or  Supra-clavicular  hrnnchfs  nrist^  from  the  thinl  and  fourtll 
cervical  nerves;  emerging  beneath  the  posterior  border  of  tho  Stemo-mastoid,  they 
descend  in  tho  interval  between  this  muscle  and  the  Trai>eziuH,  and  divide  into 
brauehe-j,  wliich  are  armngcd,  according  lo  their  position,  into  three  groups. 

Tlic  iinur  <jr  sl4:rnal  branch  crosses  oVjIiquoly  over  the  clavitMilar  and  .sfemal 
iittaehiucnts  of  the  Stomo*mastoid,  and  supplies  the  iuteguuieut  as  far  as  tho 
median  line. 

The  miiidle  or  clavicnhr  branch  crosses  the  clavicle,  and  supplies  the  iat«^« 
ment  over  tho  Pectoral  and  Deltoid  muscles,  communicating  with  the  cutaneota^ 
branches   of  tho   upper   intercostal   nerves.     Not   nnfrequcntly,  the   clavicular 
bruuch  passed  through  a  foratucn  in  the  clavicle,  at  the  junction  of  the  outer  with 
the  inner  two-lhirtl.s  of  the  bone. 

The  rjilcrtial  or  acromial  branch  passes  obliquely  across  the  outer  guiface  of  the 
Trapezius  and  the  acromion,  and  supplies  tho  integument  of  tho  upper  and  back 
part  of  the  shoulder. 
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Deep  Branches  of  the  Cervical  Plexus.    Internal  Series. 

The  communicating  branches  consist  of  several  filaments,  which,  pass  from  the 
loop  between  the  first  and  second  cervical  nerves  in  front  of  the  atlas  to  the 
pneumogastric,  hypoglossal,  and  sympathetic. 

Muscular  branches  supply  the  Anterior  recti  and  Rectus  lateralis  muscles; 
they  proceed  from  the  first  cervical  nerve,  and  from  the  loop  formed  between  it 
and  the  second. 

The  Communicans  Noni  (fig.  279)  consists  usually  of  two  filaments,  one  being 
derived  from  the  second,  and  the  other  from  the  third  cervical.  These  filaments 
pass  vertically  downwards  on  the  outer  side  of  the  internal  jugular  vein,  cross  in 
nront  of  the  vein  a  little  beiow  the  middle  of  the  neck,  and  form  a  loop  with  the 
descendens  noni  in  front  of  the  sheath  of  the  carotid  vessels.  Occasionally,  the 
junction  of  these  nerves  takes  place  within  the  sheath. 

The  Phrenic  Nerve  {internal  respiratory  of  Bell)  arises  from  the  third  and 
fourth  cervical  nerves,  and  receives  a  communicating  branch  from  the  fifth.  It 
descends  to  the  root  of  the  neck,  lying  obliquely  across  the  front  of  the  Scalenus 
antlcus,  passes  over  the  first  part  of  the  subclavian  artery,  between  it  and  the 
subclavian  vein,  and,  as  it  enters  the  chest,  crosses  the  internal  mammary  artery 
near  its  root.  Within  the  chest,  it  descends  nearly  vertically  in  front  of  the  root 
of  the  lung,  and  by  the  side  of  the  pericardium,  between  it  and  the  mediastinal 
portion  of  the  pleura,  to  the  Diaphragm,  where  it  divides  into  branches,  which 
separately  pierce  that  muscle,  and  are  distributed  to  its  under  surface. 

The  two  phrenic  nerves  diftcr  in  their  length,  and  also  in  their  relations  at  the 
upper  part  of  the  thorax. 

The  right  nerve  is  situated  more  deeply,  and  is  shorter  and  more  vertical  in 
direction  than  the  left;  it  lies  on  the  outer  side  of  the  right  vena  innominata  and 
superior  vena  cava. 

The  left  nerve  is  rather  longer  than  the  right,  from'the  inclination  of  the  heart 
to  the  left  side,  and  from  the  Diai>liragiii  being  lower  in  this  than  on  the  opposite 
fflde.  At  the  upper  part  of  the  thorax,  it  crosses  in  front  of  the  arch  of  the  aorta 
to  the  root  of  the  lung. 

Each  nerve  supplies  filaments  to  the  pericardium  and  pleura,  and  near  the  chest 
ia  joined  by  a  filament  from  the  sympathetic,  by  another  derived  from  the  fifth 
and  sixth  cervical  nerves,  and,  occasionally,  by  one  from  the  union  of  the 
descendens  noni  with  the  spinal  nerves,  which,  Swan  states,  occurs  only  on  the 
left  side. 

From  the  right  Tierve,  one  or  two  filaments  pass  to  join  in  a  small  ganglion 
with  phrenic  branches  of  the  solar  plexus;  and  branches  from  this  ganglion  are 
distributed  to  the  he])atic  plexus,  the  supra-renal  capsule,  and  inferior  vena  cava. 
From  the  left  nerve,  filaments  pass  to  join  the  phrenic  plexus,  but  without  any 
ganglionic  enlargement. 

Deep  Branches  of  the  Cervical  Plexus.    External  Series. 

Communicating  branches.  The  cervical  plexus  communicates  with  the  spinal 
accessory  nerve,  in  the  substance  of  the  Sterno -mastoid  muscle,  in  the  subocci- 
pital triangle,  and  beneath  the  Trapezius. 

Muscular  brandies  are  distributed  to  the  Sterno -mastoid.  Levator  anguli 
Bcapula3,  Scalenus  medius  and  Trapezius. 

The  branch  for  the  Sterno-mastoid  is  derived  from  the  second  cervical ;  the 
Levator  anguli  scapul£B  receiving  branches  from  the  third ;  and  the  Trapezius 
branches  from  the  third  and  fourth. 

Posterior  Branches  of  the  Cervical  Nerves. 

The  postf-rior  branches  of  the  cervical  'nerves,  with  the  exception  of  the  first 
two,  pass  backwards,  and  divide,  behind  the  posterior  Inter-transverse  muscles,  into 
external  and  internal  branches. 
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Tlic  crtfrnaf  hranchrj  pu|>ply  ihe  hiuscIl's  at  the  side  of  tho  neck,  via^  ill© 
Cervicalis  asceadons,  Trans versiaUa  colli,  and  Traclielo-maatoid. 

The  external  branch  of  the  second  cervical  nerve  is  the  largest;  it  is  often 
joined  \Tith  the  third,  and  supplies  tho  Complesius,  SpleuiuB;  and  Trachelo- 
ma-sioid  muscles. 

Tlic  i'/it'^i-nnl  branches,  the  larger,  arc  distributed  diffcrentlj  in  the  np|KT  and 
lower  part  of  the  neck.  Those  derived  from  the  third,  fourth,  and  fifth  ncr\-c3 
pass  between  the  Semi-spinalis  and  Complexus  muscles,  and,  having  reaclieil  the 
spinous  processes,  perforate  the  apoiieurosid  ol'  the  Splcnius  and  Traj)eziu&,  and 
are  continued  outwards  to  tlie  integument  over  the  Trapezius ;  whilst  those  derived 
from  tlie  three  lowest  cervical  nerves  arc  tho  smallest,  and  arc  placed  beneath  the 
Seini-spiualis,  wbich  they  supply,  and  do  not.  furnish  any  cutaneous  illaraenta. 
Thc^e  iutcrual  branches  supply  the  Complexus,  Semi-spinalis  colli,  Inter-spioalea^ 
and  Multihdus  spina:!. 

The  posterior  brandies  of  the  three  first  cervical  nerves  require  a  separate 
description. 

The  jjonttrior  branches  of  the  Jirsl  cervical  nerve  (auhoccipital)  is  larger  than  the 
anterior,  and  csca|>c3  from  the  spinal  canal  between  the  occipital  bone  and  the 
posterior  arch  of  tlie  atlas,  lying  behind  the  vertebral  artery,  and  enters  the  tri- 
angular space  formed  by  the  Rectus  posticus  major,  the  Obliquus  superior,  and 
Obliquus  inferior.  It  supplies  the  Kccti  and  Obliqui  muscles,  and  the  Com- 
plexus. From  the  branch  which  supplies  the  Inferior  oblique  a  filament  is  given 
off)  which  joins  the  second  cervical  nerve.  It  also  occasionally  gives  off  a  cuta- 
neous filament,  which  accompanies  the  occipital  artery,  and  communicatCii  with  tho 
oiectipitalis  major  and  minor  nerves. 

The  posterior  division  of  the  tirst  cervical  has  no  branch  analogous  to  the 
external  brauch  of  the  other  cervical  ner^'es. 

The  jxtahriur  hrmu:h  of  the  siconil  cerviail  nerve  is  three  or  four  times  greater 
than  the  anterior  branch,  and  the  largest  of  all  the  other  posterior  cervical  nerves. 
It  emerges  from  the  spinal  canal  between  the  posterior  arch  of  the  alias  and 
lamina  of  tho  axis,  below  the  Inferior  oblique.  It  supplies  this  muscle,  and 
receives  a  communicatiug  filament  from  the  Urst  cervical.  It  then  divides  into 
au  external  and  au  internal  branch. 

The  internal  branch,  called,  from  its  size  and  distribution,  the  occtpilaUs  major, 
ascends  obliquely  inwards  between  the  Obliquus  inferior  and  Complexus,  and 
pierces  the  latter  muscle  and  the  Trapezius  near  their  attachments  to  the  cranium. 
It  is  now  joined  by  a  filament  from  the  third  cervical  nerve,  and,  ascending  on  llie 
back  part  of  the  head  with  the  occipital  artery,  divides  into  two  branches,  which 
sup}dy  tho  integument  of  the  scalp  a.s  far  forwards  as  tho  vertex,  communicati: 
with  the  occipitidis  minor.  It  gives  ofl"  au  auricular  branch  to  the  back  [jart 
the  ear,  and  muscular  branches  to  the  Complexus. 

The  posterior  brands  of  the  third  cenn'cal  is  smaller  than  tho  preceding,  but 
larger  than  tho  fourth  ;  it  diflers  from  the  posterior  branches  of  the  other  cervical 
nerves  in  its  supplying  an  additional  filament  to  the  integument  of  the  occiput. 
This  occipital  branch  arises  from  the  internal  or  cutaneous  branch  beneath  the 
Trapezius:  it  pierces  tliat  musclOj  and  supplies  the  skin  on  the  lower  and  back 
part  of  the  head.  It  lies  to  tho  inner  side  of  the  occipitalis  major,  witJi  which  it 
IS  counected. 

The  internal  branches  of  the  p^isterior  di\isions  of  the  first  three  ecrvic 
nerves  are  occasionally  joined  beneath  the  Complexus  by  communicating  branches. 
This  communication  lias  been  described  by  Cruveilhier  as  the  jxwftrior  cervtcal 
plr.rus. 

Tub  Bbacuial  Plkxus  (fig.  285). 

The  brachial  plexus  is  formerl  by  the  union  of  the  anterior  branches  of  the  four 
lower  eervii\il  and  first  dorsal  nerves.  It  extends  from  the  lower  part  of  the  side 
of  the  neuk  to  tno  axilla,  Wiug  very  broad,  and  presenting  but  little  of  a  plcxi- 


llie 
ich       J 

3nl 


BRACHIAL  PLEXirS. 


6CT 


Tin  amuigcment  at  its  cotDmcnccmtinty  narrow  opposite  the  clavicle,  broad  and 
presenting  a  more  dense  interlacement  in  ibc  axilla,  and  dividing  opposite  the 
coracoid  process  into  numerous  branches  for  the  supply  of  the  upper  limb.  These 
nerve:;  are  all  similar  iu  s\zc,  and  their  mode  of  union  in  the  fomiution  of  the 
plexus  is  the  following.  Tlie  filth  and  sixth  nerves  unite  near  their  exit  Irom 
the  spine  into  a  common  trunk ;  the  seventh  nerve  joins  this  trunk  near  the  outer 
border  of  the  Middle  sealcnus;  and  the  three  nerves  thus  form  one  large  single 
cord.  Tlie  eighth  cervical  and  first  dorsiil  nerves  unite  beneath  the  Anterior 
scalenus  into  a  common  trunk.  Thus  two  large  trunks  are  formed,  the  upper  one 
hy  the  union  of  the  fifth,  sixth,  and  seventh  cenical ;  and  tho  lower  one  by  the 
eighth  cervical  and  first  dorsal.  These  two  trunks  accompany  the  subclavian 
artery  to  the  axilla,  lyi'ig  upon  its  outer  side,  the  trimk  formed  by  tho  union  of  the 
last  cervical  and  first  dorsal 

Fig.  2ei5.~i*Un  of  tli«  Drachial  PUixiu. 
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being  nearest  to  the  vessel. 
Opi>osite  tho  clavicle,  aud 
sometimes  in  iho  axilla, 
etch  of  these  cords  gives 
off  a  fasciculus,  which 
uuitin",  a  third  trun|(  is 
formed,  so  that  in  tho 
centre  of  tiie  axilla  throe 
cords  are  found,  one  lying 
on  the  outer  side  of  the 
axillary  artcrv,  one  on  its 
inner  side,  and  one  lichind. 
The  brachial  plexus  com- 
municates with  the  cer- 
vical plexus  by  a  branch 
from    tho    fourth    to     the  '  ^j^--»«  ™^«^ 

firth  nerve,  aud  with  the 
phrenic  by  a  brancli  from 
the  fifth  cer\'ical,  which 
joins  that  nerve  on  the 
Anterior  scalenus  muscle: 
the  cervical  and  first  dor- 
sal nerves  are  also  joined  [  * 
by  filaments  from  the  mid- 
dle and  inferior  a:T\*ical 
ganglia  of  the  sympathetic, 
close  to  their  exit  from  tho 
intervertebral  foramina. 

JichlioTts.  In  the  neck,  the  brachial  plexus  lies  at  first  between  the  Anterior 
and  Middle  sealcui  nmseles,  and  tlien  above  and  to  the  outer  side  of  the  subclavian 
artery;  it  then  passes  beneath  the  clavicle  and  Subclavius  muscle,  lying  upon  tho 
first  serration  of  the  Serratus  magnus  and  Subscapularis  muscles.  In  the  axilla, 
it  is  placed  on  tho  outer  side  of  the  first  portion  of  the  axillary  artery ;  it  surrounds 
the  artery  iu  the  second  part  of  its  course,  one  cord  lying  upon  the  outer  side  of 
that  vessel,  one  on  the  inner  side,  and  one  behind  it ;  ancl  at  the  lower  part  of  the 
axillary  space  gives  off  its  terminal  branches  to  tho  upper  extremity. 

The  Branches  of  the  Brachial  Plexus  may  l>e  arningef)  into  two  groups,  viz^ 
those  given  ofl'  above  the  clavicle,  and  those  below  that  bone. 


Commnnicatiug. 
Muscular. 


(1.)  Bra>'cues  above  the  Clavicle. 

Posterior  thoracic. 
Suprascapular. 
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The  Covimumcatiny  hmnch  with  the  phrenic  is  derive*!  from  the  fiflh  cervical 
nerve;  it  joins  the  phrenic  on  iho  Anterior  Hcalenus  muscle. 

The  Muscular  branches  supply  the  Longns  colli,  Scaleni,  Rhomboidoi,  and 
Sulxjiaviua  muscles.  Those  for  the  Scaleni  ami  Longua  colli  arise  from  the  lower 
cervical  nerves  at  theirexit  from  the  intervertebral  foramina.  The  rhomboid  branch 
arises  from  the  fifih  cervicnl,  pierces  the  Scak'nus  medius,  and  passcfl  beneath  the 
Levator  anguli  scapula*,  which  it  occasionidly  supplies  to  the  Illiomlwid  muscles. 
The  subclavinn  branch  is  a  timall  filament,  which  arises  from  the  trunk  formed  by 
the  junction  of  the  fifth  and  sixth  corneal  nerves;  it  descends  in  front  of  the 
subclavian  artery  to  the  Subclavius  muscle,  and  is  usually  connected  by  a  tilameut 
with  the  phrenic  nerve. 

The  Piystcrior  thoracic  rterve  (long  thoracic  external  respiratory  of  Bell) 
su]>plics  the  Serratus  ma^us,  and  is  remarkable  for  the  length  of  its  course.  It 
arises  by  two  roots,  from  the  fifth  and  sixth  cervical  ner>'es,  ininu'dintoly  after 
their  exit  from  the  intervcitcbnil  foramina,  These  unite  in  the  siibstance  of  the 
Middle  scalenus  muscle,  and,  after  cmergii:g  from  it,  the  nerve  passes  down  behind 
the  brachial  plexus  and  the  axillary  vessels,  resting  on  the  outer  surface  of  the 
Sorrutus  raagnus.  It  extends  along  the  aide  of  the  chest  to  the  lower  border  of 
this  muscle,  and  supplies  it  with  numerous  filaments.         , 

The  iSuproAcapular  ncrff.  arises  from  the  cord  formed  by  the  fifth,  sixth,  and 
seventh  cervical  nerves;  passing  obliquely  outwartls  beneath  the  Trapezius,  it  enters 
the  snpra-spinous  fossa,  through  the  notch  in  the  upper  border  of  the  £(.'apula; 
and,  passing  beneath  the  Supra-spinatus  muscle,  curves  in  front  of  the  sjiino  of  the 
scupxUa  to  the  infra-spinous  fossa.  In  the  supra-spinous  fossa,  it  gives  ofl'  two 
branches  to  the  Supra-spinatus  muscle,  «nd  tin  articular  filament  to  the  ^shoulder- 
joiul;  and  ia  tlio  iufra-spjuous  fossa,  it  gives  nft'  two  branches  to  the  Ixdra-spinatUfl 
muscle,  besides  some  lilaments  to  the  shoulder-joint  and  scapula. 

(2.)  Branches  below  thk  Clavicle. 
To  the  chest    ....     Anterior  thoracic. 

To  the  shoulder       .        .  ]  Subscapular. 

Circumfies. 
'  Musculo -cutaneous. 
Internal  cutaneous. 
Tjcssor  internal  cutaneous. 
Median. 
Ulnar. 
Musculo-spiral. 

The  branches  given  off  below  the  clavicle  arc  derived  from  the  three  cordft  of 
the  brachial  plexus,  in  the  following  manner:— 

From  the  outer  cord,  arise  the  external  of  the  two  anterior  thoracic  nerves,  the 
musculo-cutaneons  nerve,  and  the  out^r  head  of  the  median. 

From  the  inner  cord.  ari.so  the  internal  of  the  two  anterior  thoracic  nerves,  the 
mtemal  cutaneous,  the  lesser  internal  cutaneous  (nerve  of  Wrisberg),  the  ulnar, 
and  inner  hcivd  of  the  median. 

From  tfie  jHjstcrior  coni,  arises  the  subscapular;  and  it  then  subdivides  into  the 
musculo-spiral  mid  circumflex  nerves. 

The  Anterior  lliorucic  Nerirs,  two  in  number,  supply  the  Pectoral  muscles. 

The  exter7ialoT  superflcial  branch,  the  larger  of  the  two,  arises  from  the  outer 
cord  of  the  bracliial  plexus,  passes  inwanls,  across  the  axillary  artery  and  vein- 
and  is  distnbute<l  to  the  under  surface  of  the  Pectoralis  major.  It  sends  down  a 
c<jmmunlnating  filamt'ni  to  join  the  internal  branch. 

The  iiUcrnal  or  deep  branch  arises  from  the  inner  cord,  and  passes  upwards 
lietween  the  axillary  artery  and  vein  (sometimes  perforates  the  vein),  and  joins  with 
the  filament  fnjni  lh*j  superficial  bninch.  From  the  hnip  thus  formed,  branchis* 
are  distributed  to  thu  under  surface  of  the  rcctoralis  minor  and  Tjctoralis  miyor 
muscles. 
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The  Subscapular  Nerves,  three  in  number,  supply  the  Subscapularla,  Teres 
major,  and  Latissimus  dorsi  muscles. 

The  upper  subscapular  nerve,  the  smallest,  enters  the  upper  part  of  the  Subsca- 
pularis  muscle. 

The  lotoer  subscapular  nerve  enters 
the  axillary  border  of   the  Subscapularis,  Fig.  286.-Cntaneons  Nerves  of  Right  Upper 

,   ^         .  -^  ^        *       XT.      m  ■  rpt  Ertremitv.     Anterior  View. 

and  terminates  m  the  Teres  major,  lue 
latter  muscle  is  sometimes  supplied  by  a 
separate  branch. 

The  Jong  subscapular,  the  largest  of  the 
three,  descends  along  the  lower  border  of 
the  Subscapularis  to  the  Latissimus  dorsi, 
through  which  it  may  be  traced  as  far  as 
its  lower  border. 

The  Circumjkx  Nerve  supplies  some 
of  the  muscles,  and  the  integument  of  the 
shoulder,  and  the  shoulder-joint.  It  arises 
from  the  posterior  cord  of  the  brachial 
plexus,  in  common  with  the  musculo- 
spiral  nerve.  It  passes  down  behind  the 
axillary  artery,  and  in  front  of  the  Subsca- 
pularis; and,  at  the  lower  border  of  this 
muscle,  passes  backwards,  and  divides  into 
two  branches. 

The  upper  branch  winds  round  the  neck 
of  the  humerus,  beneath  the  I>eltoid,  with 
the  posterior  circumflex  vessels,  as  far  as 
the  anterior  border  of  the  muscle,  supply- 
ing it,  and  giving  off  cutaneous  branches, 
which  pierce  it  to  ramify  in  the  integument 
covering  its  lower  part. 

The  lower  branch,  at  its  origin,  dis- 
tributes filaments  to  the  Teres  minor  and 
back  part  of  the  Deltoid  muscles.  Upon  the 
filament  to  the  former  muscle,  a  gangliform 
enlargement  usually  exists.  The  nerve 
then  pierces  the  deep  fascia,  and  supplies 
the  integument  over  the  lower  two-thirds  of 
the  posterior  surface  of  the  Deltoid,  as 
well  as  that  covering  the  long  head  of  the 
Triceps. 

The  circumflex  nerve,  before  its  divi- 
sion, gives  off  an  articular  filament,  which 
enters  the  shoulder-joint  below  the  Subsca- 
pularis. 

The  Muscuh'CUtaneoiiS  Nerve  {exter- 
nal ctUaneoxis,  per/orans  Casserii)  supplies 
some  of  the  muscles  of  the  arm,  and 
the  integument  of  the  forearm.  It  arises 
from  the  outer  cord  of  the  brachial 
plexus,  opposite  the   lower   border  of  the 

Pectoralis  minor.  It  then  perforates  the  Coraco-brachialis  muscle,  and  passes 
obliquely  between  the  Biceps  and  Brachialis  anticus,  to  the  outer  side  of  the  arm, 
a  little  above  the  elbow,  where  it  perforates  the  deep  fascia  and  becomes  cutaneous. 
This  nerve,  in  its  course  through  the  arm,  supplies  the  Coraco-brachialis.  Biceps, 
and  Brachialis  anticus  muscles,  besides  some  filaments  to  the  elbow-joint  and 
humerus. 
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The  c«tancou3  portion  of  the  nerve  passes  Ix-'hiud  tlie  median  cephalic  rein,  ftn 
di\'ii.lei*,  oppusitc  the  elbow-joint,  into  an  [interior  and  a  posterior  briim-h. 

The  anterior  l/ronck  descends  along  the  radial  border  of  the  forearm  to  the 
•wrist  It  is  liere  placed  in  front  of  the  radial  artery^  and,  piercing'  tlie  deep 
fascia,  accompanies  that  vessel  to  the  back  of  tho  wrist.     It  commumcalcs  witt 

a  brunch  from  t!to  radial  nerve,  and  dLs- 
tributes  filaments  to  tho  integument  of  tho 
bull  of  tho  thumb. 

The  posterior  branch  is  given  off  aboat 
the  middle  of  the  forearm,  and  |>asscs 
downwanls,  along  the  back  })art  of  it* 
radial  side,  to  the  wrist.  It  supnlies  tho 
iulogumunt  of  the  lower  ihini  of  the 
forearm,  communieating  witli  the  radial 
nerve,  and  the  external  cutaneous  brancli 
of  tho  musculo-iiplrul. 

Tho  Internal  Cntancotts  Kcrve  is  one 
of  the  smallest  branches  of  the  brachial 
plexus.  It  arises  from  the  inner  conl, 
in  common  with  the  ulnar  and  internal 
head  of  tlie  median,  and,  at  its  commence- 
ment, is  placed  on  the  inner  side  of  the 
brachial  artery.  It  passes  down  the  inner 
side  of  the  arm,  pierces  tho  deep  fascia 
with  the  basilic  vein,  about  the  middle  of 
the  limb,  and,  bocouiiag  cutaneuuijy  di- 
Tides  into  two  branches. 

Tliis  nerve  gives  otV,  near  the  axilla,  a 
cutaneous  filameut>  which  pierces  tho 
fasciii,  and  supplies  the  integument  cover- 
ing the  Biceps  muscle,  ncttrly  as  fur  as 
the  elbow.  This  filament  lies  a  little  ex- 
ternal to  the  commou  tiuuk  from  which 
it  ariite.s. 

The  anterior  branch,  the  larger  of  the 
two,  passes  in  front  of,  occasionally  be- 
hind, tho  mediaQ  basilic  vein.  It  then 
descends  on  the  anterior  surface  of  the 
ulnar  side  of  the  forearm,  distributing 
illamcnts  to  tho  integument  a.s  fur  as  tho 
wrist,  and  eommtmlcatiug  with  a  •cuta- 
neous branch  of  the  ulnar  nerve. 

The  posterior  branch  \msics  obliquely 
downwards  on  the  inucr  siilc  of  the  baailto 
vein,  winds  over  the  internal  comlyle  of 
the  humerus  to  the  back  of  tho  forearm, 
and  descends,  on  the  posterior  surfoce  of 
its  ulnar  side,  Ut  a  little  below  the  middle, 
distributing  filaments  to  the  iutcguraenL 
It  anastomoses  above  the  elbow  with 
the  lesser  internal  cutaneous,  and  above 
the  wrist  with  the  dorsal  branch  of  the 
ulnar  nerve  (Swan). 

Tho   Lesser   Tniemal  CSttaneofu    Hcrve 

(nerve  of  Wrisljerg)  is  distributed  to  the 

integument  on  the  inner  side  of  flie  arm.     It  is  the  smallest  of  the  branches  of  the 

brachial  plexus,  and  usually  arises  from  the  inner  cord,  with  the  internal  cutaneous 
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nnd  ulnar  nerves.  It  pnssos  tlirough  the  nxillaiy  space,  at  first  lyiuir  bcnaotlv  and 
then  on  ihc  inner  side  of,  tlie  axillary  vein,  and  communicates  villi  the  iutercosto- 
humeral  nerve.  It  then  descends  along  the  inner  side  of  the  brachial  artery,  to 
the  middle  of  the  arm,  where  it  pierces  the  deep  fascia,  and  is  distributed  to  the 
integument  of  the  hack  part  of  the  lower  third  of  the  arm,  extending  as  far  a.s  tlio 
elbow,  whore  some  filaments  are  lorct  in  the  intej^nient  in  front  of  the  inner  con- 
dyle, and  others  over  the  olecranon.  It  eommuuicates  with  the  inner  branch  of 
the  internal  cutaneous  uerve. 

In  some  eases,  the  uerve  of  "Wrieberg  and  intercosto-humcrul  are  connected 
by  two  or  three  filaments,  which  form  a  plexus  at  the  back  part  of  the  axilla. 
In  other  cases,  the  intercosto- humeral  is  of  large  size,  and  takes  the  place  of  the 
nerve  of  Wrisberg,  receiving  merely  a  illamcnt  of  communication  fn^ra  the 
brachial  plexus,  which  represents  this  nerve.  In  other  cases,  this  filament  is 
wanting,  the  jilara  of  the  uorvo  of  Wrisberg  being  BUi>pUt'd  entirely  frum  the 
intcrctisto-humeral. 

The  Mediax  Nerve  (fig.  288)  has  received  its  name  from  the  course  it  takes 
along  the  middle  lino  of  the  arm  and  forearm  to  the  hand,  lying  between  the  ulnar 
and  musculo-spiral  and  radial  nerves.  It  arises  by  two  roots,  one  from  the  outer, 
and  one  fn>m  the  inner  cor<l  of  the  brachial  plexus;  these  emhrueo  the  lower  part 
of  the  axillary  artery,  uniting  either  in  front  or  on  the  outer  side  of  that  vessel. 
As  it  descends  through  the  arm,  it  lies  at  first  on  the  outijr  side  of  the  brachial 
artery,  crosses  that  vessel  in  the  middle  of  its  course,  usually  in  front,  but  occa- 
sionally behind  it,  and  lies  on  its  inner  side  to  thu  bend  of  the  elbow,  where  it  is 
placed  beneath  the  bi<:ipital  fitscia,  and  is  separated  from  the  clltow-joiut  by  the 
Brachialis  anticns.  In  the  forearm,  it  passes  between  the  two  heads  of  the 
Pronator  radii  teres,  and  descends  benealli  the  Flexor  sublimis,  to  within  two 
inches  above  the  imnular  ligament,  where  it  becomes  more  su|)erficiftl,  lying  Ixjlwwm 
the  Flexor  sublimis  and  Flexor  carpi  radialis,  coveretl  by  the  integument  and 
fascia.     It  then  passes  beneath  the  annular  ligament  into  the  hand. 

Bronr/ies.  No  branches  are  given  oil'  from  the  median  nerve  in  tlie  arm. 
Jn  t/te/oreann,  itd  branches  are  tue  nauscular,  anterior  interosseous,  and  palmar 
cutiuieous. 

The  muscular  branches  supply  all  the  superficial  muscles  on  the  front  of  the 
forearm,  except  the  Flexor  carpi  ulnaris.  These  branches  are  derived  from  the 
nerve  near  the  elbow.  The  branch  furnished  to  the  Pronator  radii  teres  often 
arises  above  the  joint. 

The  anterior  intercsstous  supplies  the  deep  muscles  on  the  front  of  the  fore- 
arm. It  accompanies  the  atiterior  interosseous  artery  altjug  the  interosseous 
membrane,  in  the  interval  between  the  Flexor  longus  pollicis'and  Flexor  pro- 
fundus digitorum  muscles,  both  of  which  it  supplies,  and  terminates  below  in  the 
Pronator  quadratas. 

The  pahnar  ciilan*:oits  branch  arises  from  the  median  ner^'e  at  the  lower  part 
of  the  fore-irm.  It  pierces  the  faseia  above  the  annular  ligament,  and  diviiies 
into  two  branches;  the  outer  one  supplies  the  skin  over  the  ball  of  the  thumb,  and 
commimicates  with  the  external  cutaneous  nerve;  the  inver  one  supplies  the  inte- 
gument of  the  palm  of  the  hand,  au:ustomosing  wilii  the  cutaneous  oranch  of  the 
nlmir.     Both  nerves  cross  the  annular  ligament  previous  to  their  distribution. 

In  tfie  palm  of  the  hand,  the  median  nerve  is  covered  by  the  integument  and 
palmar  fascia,  and  rests  upon  the  tendons  of  the  Flexor  muscles.  In  this  situation 
U  becomes  enlarged,  somewhat  flattened,  of  a  reddish  color,  and  divides  into  two 
branches.  Of  these,  the  external  mif  supplies  a  nmscular  branch  to  some  of  the 
muscles  of  the  thumb,  and  digital  branches  to  the  thumb  and  index-finger;  the 
internal  hrarujt  supplying  digital  branches  to  the  middle  finger  and  part  of  the 
index  and  ring  fingers. 

The  branch  to  the  muscles  of  the  tfiiinih  is  a  short  nerve,  which  subdivides  to 
apply  the  Abductor,  Op[>onens,  and  outer  head  of  the  Flexor  brevis  pollicis 
lluscfcs;  the  remaining  muziclcs  of  this  group  being  supplied  by  the  ulnar  nerve. 
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The  digital  heanclifa  are  five  in  number.  The  first  and  set^ond  pass  along  the 
bonloi's  ol'  the  thumb,  the  most  external  one  communicating  witli  branches  of 
the  radial  nerve.  The  third  pusses  along  the  radial  side  ol'  the  index -tiiijjcr,  and 
supplies  the  first  Lumbrical  muscle.  The/o«WA  subdivides  to  supply  the  adjacent 
sides  of  the  index  and  middle  fingers,  and  seuda  a  branch  to  the  bocowI  Lumbrical 
muscle.  T\x<i  fifth  supplies  the  udjiicent  sides  of  the  middle  and  ring  fingers,  and 
communicates  with  a  branch  from  the  ulnar  nerve. 

Eacli  digital  nerve,  oi>posite  the  base  of  the  first  p}ialanx,  gives  off  a  dorsal 
branch,  which  joins  the  dorsal  digital  nerve,  and  rmirt  along  tho  siile  of  the 
dorsum  of  the  linger,  ending  in  the  intcgximent  over  tho  last  phalanx.  At  thcf 
end  of  the  finger,  the  digital  nurvo  divides  into  a  palmar  and  a  dorsal  branch; 
the  former  supplies  the  extremity  of  the  finger,  and  the  latter  ramifies  round  and 
benejith  the  nail.  The  digital  nerves,  as  they  run  along  the  fingers,  are  plaoed 
superficial  to  the  digital  arteries. 

The  Ulxab  Xeuve  is  placed  along  the  inner  or  ulnar  side  of  the  nppcr  limb, 
and  is  distributed  to  tho  muscles  and  integument  of  the  Ibrcarm  and  haud.  It 
is  smaller  than  the  mdlian,  behind  which  it  is  pliiuotl,  diverging  from  it  iu  its 
course  down  the  arm.  It  arises  from  the  inner  cord  of  the  brachial  plcxuf^  in 
common  with  the  inner  head  of  the  median  and  tho  internal  cutaneous  nerves. 
At  itd  commencement,  it  lies  at  the  inner  side  of  tlie  axillary  art4iry,  and  holds 
the  sjirae  relation  with  tho  brachial  artery  to  the  middle  of  the  arm.  From  this 
point,  it  runs  obliquely  across  the  internal  liea<l  of  tho  Triceps,  pierces  the  internal 
intermoscular  septum,  and  descends  t«  tho  groove  between  tho  internal  condyle 
and  olecranon,  iiccompanied  by  the  inferior  profunda  artery.  Al  the  elbinv,  \X. 
rests  U[)on  the  back  of  the  inner  condyle,  and  passes  into  the  forearm  Iwtween 
the  two  beads  of  the  Flexor  cjirpi  ulnaris.  In  the  f&rean/i,  it  descends  in  a 
perfectly  straight  course  along  its  ulnar  si<lc,  lying  upon  the  Flexor  profundus 
dt^itorum,  its  upj)er  half  being  ooveroil  by  the  Flexor  carpi  ulnaris,  its  lower  half 
lying  on  the  outer  aide  of  this  muscle,  covered  by  tho  integument  and  fascia.  The 
ulnar  artery,  in  the  upper  part  of  its  course,  is  scparatetl  from  the  ulnar  nerve  by 
a  considerable  interval;  but  in  the  rest  of  it<*  extent,  the  nerve  lies  to  its  inner 
side.  At  the  wrist,  the  ulnar  nerve  crosses  the  annular  ligament  on  the  outer  side 
of  the  pisiform  bone,  a  little  behind  the  ulnar  artery,  and  immediately  beyond  this 
bone  divides  into  two  branches,  superficial  and  deep  palmar. 

The  bmnehes  of  the  ulnar  nerve  are : — 


In  band    i  Superficial  palmar. 
1  Deep  palmar. 


'  Articular  (elbow). 

Muscular. 
In  the  forearm   -  Cutaneous. 

Dorsal  branch. 
^  Articular  (wrist). 

The  articular  branches  distributed  to  the  olbow-joint  consist  of  several  enuiU 
filaments.  They  arise  from  the  nerve  as  it  lies  in  tho  groove  between  the  inner 
condyle  and  olecranon. 

The  muscular  branches  arc  two  in  number;  one  pupplying  the  Flexor  carpi 
ulnaris;  the  other,  the  inner  half  of  the  Flexor  profundus  digitoruin.  Th'ey  arise 
from  the  trunk  of  the  ner\^e  near  the  cn>ow. 

The  ciitancorLs  branch  arises  from  the  ulnar  nerve  about  tho  middle  of  the  fore- 
arm, and  divides  into  a  superficial  and  deep  branch. 

Tlie  superficial  branch  (frequently  absent)  pierces  the  deep  fascia  near  the 
wrist,  and  is  distributed  to  the  integument,  communicating  with  a  branch  of  the 
iuternai  cutaneous  nerve. 

The  deep  branch  lies  on  tbe  nlnnr  artery,  which  it  accompanies  to  the  hatid, 
some  filaments  entwining  round  the  vessel,  wliieh  end  iu  the  integument  of  tho 
palm,  communicating  with  branches  of  the  merlian  nerve. 

The  (hreal  cutanwuf  branch  arises  about  two  inches  above  the  wrist;  it  passes 
backwards  beneath  the  Flexor  carpi  ulnaris,  perforates  the  deep  fascia^  and,  running 
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along  tlie  ulu;ir  sii.le  of  the  wrist  and  bnud,  supplies  the  inner  side  of  the  liftJo 
finger,  and  the  adjoining  sides  of  the  little  ami  ring  lingers ;  it  iilso  ^euda  a  coin- 
municatiug  filomcut  to  that  branch  of  tlie  radial  nerve  which  supplies  tho  adjoining 
sides  of  the  middle  and  ring  fingers. 

The  articular  JiJavitnts  to  the  wrist  arc  also  supplied  by  the  ulnar  nerve. 
The  sujfr/icial pahiar  branch  su])[ilies  the  Puhnaris  brc\-is,  and  the  intocmment 
on  the  iuuer  eido  of  the  hand,  and  tcriuinates  in  two  digital  hranchei*.  which  are 
dUtributcd,  one  to  tho  ulnar  sido  of  the  little  finger,  the  other  io  the  adjoining 

sides  of  the  little  and  ring 
fingers,  the  latter  com- 
muriieating  with  a  branch 
Irom  the  median. 

The  tliccp  palmar  hranrh 
p,nsses  between  the  Al>duo 
tor  and  Flexor  brevis 
minimi  dtgiti  muscles,  and 
follow.^  tlu!  course  of  the 
deep  palmar  arch  beneath 
the  flexor  tendons.  At 
its  origin,  it  supplies  tho 
mnsclei!  of  the  little  finger. 
As  it  crosses  the  deep  part 
of  the  hand  it  sends  two 
branches  to  each  intcros- 
sL'ous  space,  one  for  the 
Dorsid  and  one  for  the 
Pabnar  interi>sseoa5  mus- 
cle, the  branches  to  the 
second  and  ihinl  Palmar 
inlcrossei  supplying  fila- 
ments to  the  two  inner 
Luiiibrical  muscles.  At  its 
termination  between  the 
thumb  and  index-finger,  it 
supplies  the  Adductor  pol- 
licis  and  the  inner  head  of 
the  Flexor  brevis  jvollicir*. 
The  MfSLiTLosFlBAL 
Nerve  (fig.  289\  the  largest 
branch  of  the  brachial 
plexus,  supplies  the  mus- 
cles of  the  back  part  of  the 
arm  and  fore;irra.  and  the 
integument  of  the  simic 
parts,  as  well  as  that  of 
the  hand.  It  arises  frvni 
the  no.stcrior  cord  of  the 
bracliial  plexus  by  a  com- 
mon trunk  with  the  cir- 
cumflex uer\'c.  At  its 
commencement,  it  is  placed 
behind  the  axillary  and 
upper  \^sxt  of  the  brachial 
arteries,  passing  down  in 
front  of  the  tendons  of  the 
Latissimus  dorsi  »nd  Ter«* 
major.     It    winds    round 
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t^e  hamcma  in  the  spiral  groovo  witli  the  superior  profunda  artery  ;uid  vein, 

passing  tivm  tho  inner  to  the  outer  side  of  the  bouc,  beneath  the  Triceps  muscle. 
K     At  tlie  outer  side  of  tlie  arm,  it  dc8cciid«  between  the  Brachialis  anticus  und 
I     Supinator  longurf  to  the  Irout  of  the  external  eoudyle,  where  it  divides  into  the 
I     radial  :ind  posterior  interosseous  nerves, 
ft        The  branches  of  the  amsoulo-spiral  nerve  are : — 

^^^  Muscular.  Badial. 

Hb  Cutaneous.  Posterior  interosseous. 

Tho  muicuhr  branches  supply  the  Triceps,  Anconeus,  Supinator  longus, 
Extensor  carpi  ratlialis  longi«.ir,  and  Brachialis  jmticus.  These  branches  are 
derived  from  the  nerve,  at  the  inner  side,  back  part,  and  outer  side  of  the 
ann. 

The  internal  muscular  branches  supply  the  inner  aud  middle  heads  of  the 
Triceps  muscle.  That  to  the  inner  head  of  the  Triceps  is  a  Io"g.  slender 
filament,  which  lies  close  to  the  ulnar  nerve,  as  far  as  the  lowt;r  third  of  the 
arm. 

The  posterior  mitscuhir  branch,  of  largo  size,  arises  from  the  nerve  in  the 
groove  between  the  Triceps  and  the  humerus.  It  divides  into  branches  which 
supply  tho  outer  head  of  the  Triceps  and  Anconeus  muscles.  Tho  bramrb  for 
tho  latter  muscle  is  a  long,  slender  filament,  which  descends  in  the  substance  of 
the  Tricopjj  to  the  Anconeus. 

The  external  muscidur  branches  supply  the  Supinator  longus,  Kxtensor  carpi 
ra<liali.s  longior,  and  Brachialis  auticus. 

The  cuiaiuotis  branches  are  three  in  number,  one  intcm,al  and  two  extenial. 

The  internal  cutaneous  branch  arises  in  the  axillary  space,  with  tlie  inner 
muscular  branch.  It  is  of  small  size,  and  passes  acix>ss  the  axilla  to  the  inner 
side  of  the  arm,  supplying  the  integument  on  its  posterior  aspect  nearly  as  far  as 
the  olecranon. 

The  two  external  cutaneous  branches  perforate  the  outer Tiead  of  the  Triceps, 
at  its  attat^hment  to  the  humerus.  The  ujipcr  and  smaller  one  follows  the  course 
of  the  ce|>halie  vein  to  the  front  of  the  elbow,  supplying  the  iutegumeut  of  the 
lower  half  of  the  upper  arm  on  its  anterior  aspect.  The  lower  branch  pierces  the 
deep  fascia  below  the  insertion  of  the  Deltoid,  and  passes  down  along  tlie  outer 
side  of  the  arm  and  elbow,  and  along  the  back  part  of  the  radial  side  of  the 
forearm  to  the  wrist,  supplying  the  intcgumcut  in  its  course,  and  joining,  near  its 
termination,  with  a  branch  of  the  external  cutaneous  nerve. 

The  ra'.ii'al  7tcri'e  passes  along  the  front  of  the  radial  side  of  the  forearm,  to  the 
^mmoneemcnt  uf  its  lower  third.  It  lies  at  iirst  a  little  to  the  outer  sidt?  of  the 
Tadi;tl  artery,  concealed  beneath  the  Supinator  lougus.  la  tlu;  middle  thir<^l  of  the 
forearm,  it  lies  beneath  the  same  muscle,  in  close  relation  with  the  outer  side  of 
the  artery.  It  quits  the  artery  about  three  inches  above  the  wrist,  passes  beneath 
the  tendon  of  the  Supinator  lougus,  and,  piercing  the  deej)  fascia  at  the  outer 
border  of  the  forearm,  tUvides  into  two  branches. 

The  external  branch,  the  smaller  of  the  two,  supplies  the  integument  of  tho 
radial  side,  and  ball  of  the  thumb,  joiaing  with  the  posterior  brancli  of  the 
external  cutaneous  nerve. 

The  internal  branch  communicates,  above  the  wrist,  with  a  branch  from  the 
external  cut;iueou9,  and,  on  the  baek  of  the  hand,  forms  an  arch  with  the  dorsal 
branch  of  the  ulnar  nerve.  It  then  divides  into  four  digital  nerves,  wliich  arc 
distributed  as  follows :— The  first  supjilies  the  ulnar  side  uf  the  thumb ;  the  .socoud, 
the  radial  side  of  the  index  linger;  the  third,  the  adjoining  aides  of  the  index 
and  middle  fingers;  and  the  fourth,  the  adj.accnt  borders  of  the  middle  and  ring 
iliigers.  The  latter  nerve  communicates  with  a  filament  from  the  dorsal  branch 
of  the  ulnar  nerve. 

The  jiosU-rior  I'nlcrosseoiu  nerve  pierces  the  Stipinator  brcvis,  wirwls  to  the  back 
of  the  forearm,  in  tbu  aubstaace  ot  Ibis  muscle,  and,  emcrgiug  from  its  lower  border, 
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passes  ilown  between  the  superficial  and  deep  layer  of  muscles,  to  the  middle  of 
the  forearm.  Considerably  diminished  iu  size,  it  dtjaceuds  on  the  interosseoua 
luenibniuo,  beneath  the  Kxteiisor  seeundi  iuteruodii  poUieU,  to  the  back  of  the 
carpus,  where  it  presents  a  ganglilbnn  enlurgemcnt,  from  whieh  fihuneutii  are 
distributed  to  the  ligaments  and  articuialiona  of  tbc  carpus.  It  supplies  all  the 
muscles  of  the  radial  and  posterior  brachial  regions,  excepting  the  Ancoaeua, 
Supinator  longus,  and  Extensor  carpi  radialis  longior. 


DoRSiL  Kerves. 

The  Dorsal  Serves  are  twelve  in  number  on  each  side.  The  first  appeans 
bctwoc-u  the  fir^t  uud  second  dorsal  vertcbrse,  and  the  last  between  the  last  dorsal 
and  fir^t  lumbar. 

The  roots  of  orifjin  of  the  dorsal  nerves  are  A^w  in  number,  of  smalt  size,  and 
vary  but  slightly  from  tlie  second  to  the  last.  Both  ruub  are  very  f lender;  the 
posterior  ones  exceeding  in  thickness  those  of  the  anterior  only  in  a  plight  degree. 
These  roots  gradually  increase  in  length  from  above  downwards,  and  remain  in 
oont^ict  mth  the  spinal  cord  for  a  distance  equal  to  the  height  of,  at  least,  two 
vertebne,  iu  the  lower  part  of  the  dorsal  region,  lliey  then  join  in  the  inter- 
vertebral ft>rameu.  and,  at  tlieir  exit,  divide  into  two  branches,  a  posterior  or 
dorsal,  and  an  anterior  or  intercostal  branclu 

The  first  and  last  dorsal  nerves  are  exceptions  to  these  characters. 

The  jMsierior  Itranchea  of  tiic  thrsaX  nerves,  which  arc  smaller  than  the  intercostal, 
paas  backwards  between  the  transverse  processes,  and  divide  into  external  and 
mtemal  branches. 

The  cxt^mat  brancfirs  increase  in  size  from  above  downwards.  They  poes 
through  the  Longissimus  dorsi,  corresponding  to  the  cellular  interval  l>etweeD  it 
aud  the  Sucrodvimbalis,  supplying  these  muselea,  as  well  as  those  bv  which  they 
arc  continued  upwards  to  the  head,  and  the  Levatortjs  costarum;  ibe  five  or  six 
lower  ones  givinjr  off  cutaneous  filameuls. 

The  inlertiat  hnnxches  of  the  six  upper  nerves  pass  inwards  to  the  interval 
between  the  Multifidu.-t  spinto  aud  Somi-spinalLsdorsi  muscles,  which  they  supply; 
then,  iiierciug  the  origin  of  the  lihoml)oi<lei  and  Trapexius,  become  cutaueous 
bv  the  side  of  the  spinous  procoKsea.  The  int^^rnai  branches  of  the  six  lower 
nerves  are  distributed  to  the  Muhitldus  spimu,  without  giviug  off  any  cutaueous 
filaments. 

The  cnlanmus  hmnchcs  of  the  dorsal  nerves  are  twelve  in  number,  the  ax 
upper  l>eing  derived  from  the  internal  branches,  and  the  six  lower  from  the  ex- 
ternal branches.  The  former  pierce  the  Rhomboid  and  Trapezius  muscles,  close 
to  the  spinous  processes,  :iuil  rainiiy  iu  the  integument.  They  aru  frt'<iuently 
furnished  with  gauglifonn  cnlargcmoDts.  The  six  lower  cutaneous  branchoi 
pierce  the  Scrratus  posticus  inferior,  uud  Latissimus  dorsi,  in  a  line  with  the 
angles  of  the  ribs. 

IlfTKRCOSTAL  XkuVES. 

The  Intercostal  Nerves  (anterior  branches  of  the  dorsal  nerves)  arc  twelve  in 
number  on  each  side.  They  are  distributed  to  the  parietes  of  the  thorax  and 
abdomen,  separately  from  each  other,  without  being  joined  iu  a  plexus,  in  which 
rei*|iect  they  differ  frora  all  the  other  sjiinal  nerves.  Kach  nerve  is  connected  with 
the  udjoiuing  ganglia  of  the  symfmthetiu  l>y  one  or  two  filaments.  The  intercostal 
nerves  may  l>e  divided  into  two  sets,  from  the  diifercnce  they  present  in  their  di»- 
tribution.  The  six  upper,  with  the  exception  of  the  first,  are  limit*^!  in  their 
distribution  to  the  i)arictcs  of  the  chest.  The  six  lower  supply  the  purictcs  of 
the  chest  and  abdomen. 

The  L^PPEB  Intercostal  Nkbvks  pass  forwards  in  the  intercostal  .spaces  with 
the  interciwtal  vessels,  lying  below  the  veins  aud  arler^'.    At  the  back  of  the  chesty 


tbev  lie  between  tlie  pleura  iind  the  Kxt<*rnal  intercostal  musule,  but  are  soon 
placed  between  the  two  pianos  of  Intercostal  muscles  as  far  as  llic  costal  car- 
tilages, where  they  lie  liutween  the  plcuni  and  the  Internal  intercostal  tniiscles. 
Near  the  sternum,  they  croaa  the  internal  inamraary  artery,  and  Triangulaiis 
Btomi,  pierce  the  Internal  intercostal  and  Pectoralis  major  muscles,  and  supply  the 
integument  ol'tbe  inatiima  and  front  of  the  chest,  forming  the  anterior  cutaneous 
nerves  of  the  thorax ;  that  Irom  the  second  nerve  becoming  joined  with  the  cla- 
vicular nerve. 

Brunches.  Numerous  slender  muscular  filaments  supply  the  Intercostal  and 
Triangularis  sterni  muscles.  Some  of  these  branches,  at  the  front  of  the  chest, 
cross  tlie  co»Utl  cjirtihiges  from  one  to  another  intercostal  space. 

Lateral  cutaneous  nerves.  These  are  derived  from  the  intercostal  nerves,  midway 
between  the  vertebrio  and  sternum,  pierce  the  External  intercostal  and  Serratus 
magnus  mu.scles,  and  divide  into  two  branches,  anterior  and  posterior. 

The  nvUn'or  hrfniches  are  refiecled  forwards  to  the  side  and  forepart  of  the 
cb&'^  suppl3'ing  the  integument  of  ihcehestaiid  mamma,  and  the  upper  digitations 
of  the  External  oblique. 

The  posttriov  branches  are  reflected  backwards,  to  supply  the  integument  over 
the  scapula  and  Latissimus  dorsi. 

The  first  Intercostal  nerve  has  no  lateral  cutaneous  branch.  The  lateral  cutaneous 
brancli  of  the  second  intercostal  nerve  is  of  lar^o  size,  ami  named,  from  its  origin 
and  distribution,  the  int*;rcf>sto-hnmenil  ntfrvc.  It  pierces  the  External  interco.stal 
muscle,  crosses  the  axilla  to  the  inner  side  of  the  arm,  and  joins  with  a  filament 
from  the  nei-ve  of  Wrisberg.  It  then  pierces  the  fascia,  and  supplies  the  skin  of 
the  upper  half  of  the  inner  and  back  part  of  the  arm,  communicating  with  the 
internal  cutaneous  branch  of  the  muscido-sjnral  nerve.  The  size  oi'  tliis  nerve  is 
in  inverse  proportion  to  the  .size  of  the  other  cutaneous  nerves,  especially  the 
nerve  of  AVrisberg.  A  second  iulercosto -humeral  nerve  ia  frequently  given  off 
from  the  third  intercostal.  Ik  supplies  filaments  to  the  arm-pit  and  inner  side  of 
the  arm. 

The  Lower  Intercostal  Nerves  (excepting  the  last)  have  the  same  arrangement 
as  the  upper  ones  as  far  as  the  anterior  extremities  of  the  intercostal  spaces,  where 
they  pass  behind  the  costal  cartilages,  and  between  the  Internal  oblique  and  Trana- 
versalis  mns<;h>s,  to  the  sheatli  of  the  Ret'tu.s,  wiiich  tiiey  perforate.  They  supply 
the  Kectu.s  muscle,  and  terminate  in  i>ranches  which  become  subcutaneous  near  the 
linea  alba  (anterior  cutaneous  nerves  of  the  abdomen),  supplying  the  integument 
in  front  of  the  abdomen,  being  directed  outwanls  to  the  lateral  cutaneous  nerves. 
The  lower  intercostal  nerves  supply  the  Intercostal  and  alxlominal  muscles,  and, 
about  the  middle  of  their  course,  give  off  lateral  cutaneous  branches,  which  pierce 
the  External  intercostal  and  External  oblique  mu.scles,  and  are  distributed  to  the 
integument  of  the  abdomen,  the  anterior  branches  passing  nearly  as  far  forwards 
fts  the  margin  of  the  Kectus;  the  posterior  branches  parsing  to  supply  the  skin 
over  the  Lulissimus  dorsi,  where  they  joia  the  dorsal  cutaneous  nerves. 


Peculiar  Dorsal  Nervks. 

First  dorsal  nerve.  Its  roots  of  ort'fftn  are  similar  to  those  of  a  cervical  nerve. 
Ita  posterior  or  dorsal  branch  resembles,  in  its  mode  of  distribution,  the  dorsal 
branches  of  the  cervical  nerves.  Its  anten'nr  hrnneh  enters  almost  wholly  into  the 
formation  of  the  brachial  plexus,  giving  off^  before  it  leaves  the  thoi-ax,  a  small 
intercostal  branch,  which  runs  alonp  the  first  intercostal  space,  and  terminates  on 
the  front  of  the  cht^t.  hy  forming  tiic  first  anterior  cutimcous  nerve  of  the  thorax. 
The  first  intercostal  nerve  gives  off  no  lateral  cutaneous  branch. 

The   last  dorsal  is  larger  than  the  other  dorsal  nen-^es.    Its  anterior  branch 

runs  along  the  lower  border  of  the  last  rib  in  front  of  the  Quadratus  lamborum, 

perforates  the  ni>oneur(>.sis  of  the  Tmnsversalis,  and  passes  I'orwards  between  it 

and  the  Internal  oblique,  to  be  distributed  in  the  same  manner  as  the  preceding 
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nervca.  It  communicatea  with  the  iliohypogastric  branch  of  the  lumbar  plexus, 
and  is  occjisionally  connected  with  the  first  lumbar  nerve  by  a  slender  branch, 
the  dorsi-lumbor  nerve,  which,  descends  in  the  substance  of  the  Quadratus  lum- 
boruni. 

The  kUeral  cutancoris  branch  of  the  last  dorsal  is  remarkable  for  its  lazKB  size; 
it  perforates  the  Internal  and  External  oblique  muscles,  passes  downwaraa  over 
the  crest  of  the  ilium,  and  is  distributed  to  the  integument  of  the  front  of  the  liip, 
some  of  its  filaments  extending  as  low  down  as  the  trochanter  major. 


Lumbar  Nerves. 


The  Lumbar  nerves  are  five  in  number  on  each  side ;  the  first  appears  between 
the  fii*st  and  second  lumbar  vertebrae,  and  the  last  between  the  lost  lumbar  and  the 
base  of  the  sacrum. 

The  roots  of  the  lumbar  nerves  are  the  largest,  and  their  filaments  the  most 
numerous,  of  all  the  spinal  nerves,  and  they  are  closely  aggregated  together  upon 
the  lower  end  of  the  cord.  The  anterior  roots  are  smaller ;  but  there  is  not  the 
same  disproportion  between  them  and  the  posterior  roots  as  in  the  cervical  nerves. 
The  roots  of  those  nerves  have  a  vertical  direction,  and  are  of  considerable  lenctb, 
more  especially  the  lower  ones,  as  the  spinal  cord  does  not  extend  beyond  the  fanst 
lumbar  vert-ebra.  The  roots  become  joined  in  the  intervertebral  foramina,  and,  at 
their  exit,  divide  into  two  branches,  anterior  aud  posterior.  i 

T\i*i  jjostcrior  branches  uf  the  lumbar  nerves  diminish  in  size  from  above  down* 
wards;  they  pass  backwards  botwcca  the  transverse  processes,  and  divide  into 
external  and  mternal  branches. 

The  external  branches  supply  the  Erector  apinao  and  Inter-lransverse  musdea. 
From  the  three  ujincr  branches  cutaneous  nerves  are  derived,  which  pierce  the 
Sacro-lumbalis  ami  Liitissinms  dorsi  muscles,  and  desc^end  over  the  back  part  of  the 
crest  of  the  ilium,  to  be  distributed  to  the  integument  of  the  gluteal  region,  gome 
of  the  filaments  passing  as  far  as  the  trochanter  major. 

The  internal  branches,  the  smaller,  pass  inwards  close  to  the  articular  processes 
of  the  vertebrae,  and  supply  the  MuUifidus  spime  and  Inter-spinales  muscles. 

The  anterior  hraiir.hcs  of  the  lumbar  nerves  increase  in  size  from  above  down- 
wards. At  their  origin,  they  communicate  with  the  lumbar  ganglia  of  the  sym- 
pathetic Ity  long  slender  filaments,  which  accompany  the  lumbar  arteries  round  the 
sides  of  the  IxKlies  of  the  veMebrie,  beneath  the  Psoas  muscle.  The  nerves  pass 
obliquely  outwards  behind  the  Psoas  magnus,  or  between  its  fasciculi,  distributing 
filaments  to  it  and  the  Quadratus  Inmbornm.  Tlie  anterior  branches  of  the  four 
upper  nerves  are  connected  together  in  thw  situation  by  anastomotic  loops,  and 
form  the  lumbar  plexus.  The  anterior  branch  of  the  fittli  lumbar,  joined  with  a 
branch  from  the  fourth,  descends  across  the  base  of  the  sftcrum  to  join  the  anterior 
branch  of  the  first  sacral  nerve,  and  assist  iu  the  formation  of  the  sacral  plexus. 
The  cord  resulting  from  the  union  of  these  two  nerves  is  called  the  lumbosacral 
nerve. 
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The  Lumbar  plexus  is  formed  by  the  loops  of  communication  between  the 
nor  branches  of  the  four  upper  lumbar  nerves.  Tlie  plexus  is  narrow  above,  and 
occasionally  connected  with  the  last  dorsal  by  a  slender  branch,  the  dorsidumb&r 
nerve ;  it  is  broad  below,  where  it  is  joined  to  the  sacral  plexus  by  the  lumbo-sacraL 
It  is  situated  in  the  substance  of  the  Psoas  muscle,  near  its  posterior  part,  in  front 
of  the  transverse  processes  of  the  lumbar  vertebrie. 

The  mode  in  whicb  the  plexus  is  formed  is  the  following: — Tlie  first  lorabar 
nerve  gives  off  the  ilio-hypogostrio  and  ilio-inguinal  nerves,  and  a  communicating 
branob  to  the  second.  The  aecond  gives  off  the  external  cutaneous  and  genito- 
crural,  and  a  communicating  branch  to  the  third  nerve.  The  thini  nerve  gives  > 
doacending  filament  to  the  fourth,  and  divides  into  two  branches,  which  asaistin 
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forming  the  anterior  crural  aud  obturator  nerves.    Tlie  fourtli  nerve  completes  tlio 

foniialion  of  the  anterior  crural,  and  the  obturator,  furnislies  part  of  the  accessory 

oblurutor,  and  gives  off  a  comrnunicaling  tjraDcb  to  the  fifth  lumbar. 

•  The  branches  of  the  lumbar  plexus  aro  the 


H  io-hypogastric. 
Ilio-ingiiiiiul. 
Genito-c  rural. 
External  cutaneous. 


Obturator. 

Accessory  obturator. 
Anterior  crural. 


These  branches  may  be  divided  into  two  groups,  according  to  their  mode  of 
distribution.  One  ^roup,  including  the  ilio-hypogastric,  ilioinguinal,  and  part 
of  the  genito-crural  nervej*,  supplies  llie  lower  part  of  the  parietes  oi'  the  abdomen ; 
the  other  group,  which  includes  the  remaining  nerves,  supplies  the  foreiMirt  of  tho 
thigh  and  inner  side  of  the  leg. 


Fig.  2£H>.— Tlit>  Lutnbar  Ploxos  and  ita  Braoohee. 
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The  Iliohypogastric  jtetive  (superior  miuatlo-culancotiB)  arises  from  the  first 
Imnbar  nerve.  It  pierces  the  outer  border  of  the  Psoas  mnsclc  at  its  upper  part, 
and  crosses  obliquely  in  front  of  the  Qnadratus  lumbonira  to  the  crest  ol  the 
ilium.  It  then  perforates  the  Transversulis  muscle  at  its  back  part,  and  divides 
between  it  and  tho  Internal  obliquo  into  two  branches,  iliac  and  hypogastric. 
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Tho  iltrte  Iranch  pierces  the  Internal  and  External  oblique  muscles  imme- 
diately above  the  crest  of  the  ilium,  and  is  diaiributed  to  the  integument  of  the 
gluteal  region,  behind  tlie  lateral  cutaneous  branch  of  the  last  dorsal  nerve  (fig. 
2yS).  The  sizu  of  this  nerve  bears  an  iuverse  projwrtion  to  that  of  the  cutaneous 
branch  of  the  last  dorsal  nerve. 

The  hypofjastric  hi'anck  continues  onwards  between  the  Internal  oblique  and 
T'•ans^■crsalis  muscles.  It  first  pierces  the  Intcrmd  oblique,  and  near  the  middle 
line  perfonites  the  External  oblique  above  the  external  abdominal  ring  and  i» 
distributed  to  the  integument  covering  the  hypogastric  region. 

The  IliO'INGUINAL  nerve  {inferior  mxt^cwo-cutan'ums),  jimaller  than  the  pre- 
ceding, arises  with  it  from  the  first  lumbar  nerve.  It  pierces  the  outer  border  of 
the  I'softs  ju:?t  below  the  ilio-hypogastric,  and,  passing  obliquely  across  the  Quad- 
ratus  lumborum  and  Iliacu-s  muscles,  perforates  the  Transversalis,  near  the  fore- 
part of  the  crest  of  tlie  ilium,  and  communicates  with  the  iliodiypogastric  nerve 
between  that  muscle  and  the  Internal  oblique.  The  nerve  then  pierces  tho  Internal 
oblique,  distributing  fdameuts  to  it^  and,  accompatiying  the  spermatic  conl,  esra(xa 
at  the  external  abdominal  ring,  and  is  distributed  to  the  integument  of  tho 
scrotum  and  upper  and  inner  part  of  the  thigh  in  the  male  and  to  tlie  labium  in 
the  female.  Ihe  size  of  this  nerve  is  in  inverse  proportion  to  that  of  the  ilio- 
hypogastric. Occasionally  it  is  very  small,  and  enJs  by  joining  it ;  in  such  cases, 
a  branch  from  the  ilio-hypogitstric  takes  the  place  of  that  nerve,  or  the  nerve  may 
be  altogether  absent. 

The  GEXiTo-cnURAL  Nerve  ariaea  from  the  second  lumbar,  and  by  u  few  fibres 
from  the  cord  of  communieatiou  between  it  and  the  first.  It  passes  obliquely 
through  the  substance  of  the  PiWaa,  descends  on  its  surface  to  near  Pouparts 
ligament,  and  divides  into  a  gcnitid  and  a  crural  branch. 

Tbe  fftmital  branch  dcsccn<ls  on  the  external  iliac  arter)*,  scndiug  a  few  fila- 
ments round  that  vessel ;  it  then  pierces  the  fascia  transvcrsalis,  and,  pa.ssing 
through  the  internal  abdominal  ring,  descends  along  the  back  part  of  the  sper- 
matic cord  to  the  scrotum,  and  supplies,  in  the  male,  tho  Cromastor  muscle.  In 
the  female,  it  aucompanies  tho  round  ligiiment,  and  is  lost  upon  it. 

The  cnind  brunch  piunscs  along  the  Inner  margin  of  the  Psoas  nmsclo,  beneath 
Poupart's  ligament,  into  the  thigh,  where  it  pierces  tho  fiLscia  lata,  and  is  distri- 
buted to  the  iiitegumeut  of  the  upper  aud  anterior  aspect  of  the  thigh,  comuiuni* 
eating  \\'ith  the  middle  cutaneous  nerve. 

A  few  filaments  from  this  nerve  may  be  traced  on  to  the  femoral  artery ;  they 
are  derived  from  the  nerve  aa  it  passes  beneath  Poupart's  ligament. 

The  External  Cl-TAXKois  Nehvk  arises  from  the  second  lumbar,  or  from  the 
loiip  Ixitween  it  and  the  ihirtl.  It  perforates  the  outer  border  of  the  Psoas  muscle 
about  its  middle,  and  crosses  the  lliacus  muscle  obliquely,  to  the  notch  immc- 
di.atcly  beneath  the  anterior  superior  spine  of  the  ilium,  where  it  posses  beneath 
Poupart's  ligament  into  the  thigh,  and  divides  into  two  branches  of  nearly  equal 
size. 

The  anirrinr  branch  descends  in  an  aponeurotic  canal  formed  in  the  fascia  lata, 
becomes  superficial  about  four  inches  below  Poupart's  ligament,  and  divid«a 
into  branches,  which  are  distributwl  to  the  integument  along  the  anieriiir  and 
outer  part  of  the  thigh,  as  far  down  as  the  knee.  This  nerve  occasionally  com- 
municates with  the  long  Baphcnous  nerve. 

Tlic  })oM(rrior  hrtnich  pierces  the  fascua  lata,  and  snbdivirles  into  branches  which 
pass  across  the  outer  aud  posterior  surface  of  the  thigh,  .supplying  the  iutegumeut 
ill  this  rcgiun  as  far  as  the  middle  of  the  tliigh. 

The  OsTrRATOR  Nerve  supplies  the  Obturator  extemus  and  Adductor  muscles 
of  the  thigh,  the  articulations  of  the  hip  and  knee,  and  occasionally  tho  integu- 
ment of  the  thigh  aud  leg.  It  arises  by  twii  branches;  one  from  the  third,  tho 
othur  from  the  fourth  lumbar  nerve.  It  dt-.-icends  thruugh  the  inner  fibres  of  the 
Psoas  muscle,  and  emerges  from  its  inner  border  near  the  brim  of  tho  pelvis;  it 
then  runs  along  the  lateral  wall  of  tlie  pelvis,  above  tho  obturator  vessels^  to  tbe 
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upper  pan  of  tlie  obturiuor  foramen,  where  it  enters  the  tbigh,  and  divides 
into  an  anterior  and  a  posterior  branch,  separated  hy  the  Adductor  brevis 
muscle. 

The  anterior  hrtrnch  passes  down  in  front  of  the  Addnctor  brevis,  being  covered 
by  the  Pectineus  and  Adductor  lungus;  and,  at  the  lower  border  of  the  latter 
muscle,  communicates  with  the  internal  cutaneous  and  internal  saphenous  nerves, 
forming  a  kind  of  ])lexus.  It  then  dcaecmla  upon  the  femoral  artery,  upon  which 
it  is  fmiUly  distributed. 

This  nerve,  near  the  obturator  foramen,  gives  off  an  articular  branch  to  the 
hip-joint.  Behind  the  Peutineus,  it  distributes  muscular  branche.s  to  tlie  Adductor 
loogus  and  Grucilis,  and  occasionally  to  the  Adductor  brevis  and  Peotineus,  and 
receives  a  communicating  branch  from  the  accessory  obturator  nerve. 

Occasionally  this  communicating  branch  is  continued  down,  as  a  cutaneous 
"branch,  to  the  thigli  and  leg;  emerging  from  the  lower  border  of  the  Adductor 
longus,  it  descends  along  the  posterior  margin  of  the  Sartorius  to  the  inner  side  of 
the  knee,  where  it  pierces  the  deep  fascia,  communicates  with  the  long  saphenous 
nerve,  and  is  distributed  to  the  integument  of  the  inner  side  of  the  lee,  as  low 
down  as  its  middle.  When  thi3  branch  ia  small,  its  place  is  eupplieu  by  the 
internal  cutuneuus  nerve. 

The  i'0.sterior  briuKh  of  the  obturator  nervo  pierces  the  Obturator  cxtemns, 
and  passCii  Iwhind  the  Adductor  brevis  to  the  front  of  the  Adductor  maguos, 
where  it  divides  into  numerous  muscular  branches,  which  supply  the  Obturator 
extcrnus,  the  Adductor  magnus,  and  occasionally  the  Adductor  brevia. 

The  articular  branch  for  tlio  knee-joint  perforates  the  lower  part  of  the 
Adductor  magna%  and  enters  the  upper  pftit  of  the  jiopliteal  space;  descending 
upon  the  poplite:d  artery,  as  far  as  the  buck  part  of  the  knee-joint,  it  peribrates 
the  postenor  ligament,  and  is  distributed  to  the  synovial  membrane.  It  givea 
filaments  to  the  artery  in  its  course. 

The  Accessory  Obttrator  Nerve  is  of  small  size,  and  arises  either  from  the 
obturator  nerve  near  its  origin,  or  by  separate  filaments  from  the  third  and  fourth 
lumbar  nerves.  It  descends  along  tlic  inner  border  of  tlie  Psoas  muscle,  crosses 
the  body  of  the  pubes,  and  passes  beneath  the  Peetineus  mujscle,  where  it  divides 
into  numerous  branches.  One  of  these  supplies  the  Peetineus,  penetrating  its 
under  surface;  another  is  distributed  to  the  hip-joint;  while  n  third  communicates 
with  the  anterior  branch  of  the  obturator  nerve.  This  branch,  when  of  large 
size,  is  prolonged  (as  already  mentioned),  as  a  cutaneous  branch,  to  the  leg.  The 
accessory  obturator  nerve  is  not  constantly  found;  when  absent,  the  hip-joint 
receives  branches  from  the  obturator  nerve.  Occasionally  it  is  very  small,  and 
becomes  lost  in  the  capsule  of  the  hip-joint. 

The  ANTERIOR  CRG3Ali  Nerve  i.s  the  largest  branch  of  the  lumbar  plexus.  It 
supplies  musoular  branches  to  tlie  Tliacu.s,  Peetineus,  and  all  the  muscles  on  the 
&ont  of  the  thigh,  excepting  the  Tensor  vaginse  femoris;  cutaneous  filaments  to 
the  front  and  inner  side  of  the  thigli,  and  to  the  leg  and  foot;  luid  articular  branches 
to  tho  knee.  It  arises  from  the  third  and  fourth  lumbar  nerves,  receiving  also  a 
fasciculus  from  the  ficcond.  It  descends  through  the  fibres  of  the  Psoas  muscle, 
emerging  fnim  it  at  the  lower  part  of  its  outer  border;  and  passes  down  between 
it  and  the  Diacus,  and  beneath  Pounart's  ligament,  into  the  tliigh.  where  it 
becomes  somewhat  flattened,  and  divides  into  an  anterior  or  cutaneous,  and  a 
posterior  or  muscular  part.  Beneath  Poupart's  ligament,  it  i^  separated  from  tho 
lemoral  artery  by  tho  Psoas  muscle,  and  lies  beneath  the  iliac  fascia, 

TTiViirt  Me  fM-IvU,  the  anterior  crural  nerve  gives  off  fmm  its  outer  side  some 
small  branches  to  the  Tliacus,  and  a  branch  to  the  femoral  artery,  which  is 
distributctl  upon  tho  upper  part  of  that  vessel.  Tho  origin  of  tliis  branch 
varies;  it  occasionally  arises  higher  than  usual,  or  it  may  arise  lower  down  in 
the  thigh. 

External  to  the  pelvis,  tho  following  branches  are  given  off:^ 


ANTERIOR   CRURAL. 


From  the  Anterior  Division. 

Middle  cutaneous. 
Internal  cutuueous. 
Long  sapbeuoua. 


Fro^n  Oke  Posterior  Division, 

Muscular. 
Articular. 


The  middle  cutaneous  nerve  pierces  the  fascis  lata  (occasionally  the  Sartorius 
aUo),  about  three  inches  below  Poupart'a  ligament,  and  divides  into  two  brandies, 
which  descend  in  immediate  proximity  along  the  fore  part  of  the  thigh,  distributing 
numerous  branches  to  the  integument  as  low  lui  the  front  of  the  knee,  where  it 
joins  a  branch  of  the  iuternal  saphenous  nerve.  Its  outer  branch  communicates, 
above,  with  the  crural  branch  of  the  genito-crural  nerve ;  and  the  inner  branch 
with  the  internal  cutaneous  nerve  below.  The  Sartorius  muscle  is  supplied  by 
this  or  the  following  nerve. 

The  internal  cutaneous  Turrve  passes  obliquely  across  the  upper  part  of  the  sheath 
of  the  femoral  artery,  and  divides  in  front  of^  or  at  the  inner  side  of,  that  vessel,  into 
two  branches,  anterior  and  internal. 

The  anterior  bnmch  perforates  the  fascia  lata  at  the  lower  third  of  tlie  thigh, 
and  divides  into  two  branches,  one  of  whick  supplies  the  integument  as  low  down 
as  the  inner  side  of  the  knee ;  the  other  crosses  the  patella  to  the  outer  side  of 
the  joint,  communicating  in  its  course  with  the  long  saphenous  nerve.  A  cuta- 
neous filament  is  occasionally  given  ofl'from  this  nerve,  which  accompanies  the 
long  saphenous  vein ;  and  it  sometimes  communicates  with  the  internal  branch 
of  tlie  nerve. 

The  inner  branch  descends  .ilong  the  posterior  border  of  the  Sartorius  muscle 
to  the  knee,  where  it  pierces  the  laacia  lata,  communicates  with  the  long  saphe- 
nous nerve,  and  gives  off  several  cutaneous  branches.  The  nen.'c  then  passes 
down  the  inner  side  of  the  leg,  to  the  integument  of  which  it  is  distributed.  This 
nerve,  beneath  the  fascia  latJi,  joins  in  a  plexiform  network,  by  uniting  with 
branches  of  the  long  saphenous  and  obturator  nervos.  When  tlie  communicating 
branch  from  the  latter  nerve  is  large,  and  continued  to  the  integument  of  tlie  leg, 
the  inner  branch  of  the  internal  cutaneous  is  small,  and  terminates  at  the  plexus, 
occasionally  giving  off  a  few  cut^meous  filaments. 

This  nerve,  before  suhilividing,  gives  oil'  a  few  ^laments,  which  pierce  the 
fascia  lata,  to  supply  the  integument  of  the  inner  side  of  the  thigh,  accojiii>an>'ing 
the  long  saphenous  vein.  One  of  these  filaments  passes  through  the  saphenous 
opening ;  a  second  be<;omo-s  subcutaneous  about  the  middle  of  the  thigh ;  and  a  third 
pierces  the  fascia  at  its  lower  third. 

The  hng  or  internal  saphenous  nerve  is  the  largest  of  the  cutaneous  branches 
of  the  anterior  crural  nerve.  It  approaches  the  femoral  artery  where  this  vessel 
passes  lx>ncath  the  Sartorius,  and  lies  on  its  outer  side,  beneath  the  aponeurotic 
covering,  as  far  as  the  opening  in  the  lower  part  of  the  Adductor  magnus. 
It  then  quits  the  artery,  and  descends  vertically  along  the  inner  side  of  the  knee, 
beneath  the  Sartorius,  pierces  the  deep  fascia  between  the  tendons  of  the  Sartorius 
and  Gracilis,  and  becomes  subcutaneous.  The  nerve  then  j)asses  along  the  inner 
aide  of  the  leg,  accompatiied  by  the  internal  saphenous  vein,  descends  behind  the 
internal  border  of  the  tibia,  and,  at  the  lower  third  of  the  leg,  divides  into  two 
branches;  one  continues  its  course  along  the  margin  of  the  tibia,  terminating  at 
the  inner  ankle,  the  other  passes  in  front  of  the  ankle,  and  is  distributed  to  the 
integument  along  the  inner  siilc  of  the  foot,  as  far  as  the  great  too. 

Branehes.  The  long  saphenous  nerve,  ahont  the  miMle  of  the  thigh,  gives  off 
a  communicating  branch,  which  joins  the  plexus  formed  by  the  obturator  and 
internal  eut:mcous  nervos. 

At  the.  inner  side  of  Ote  knee,  it  gives  off  a  large  branch  (n.  cutancns  pateUae), 
which  pierces  the  Sartorius  and  fascia  lata,  and  is  distributed  to  the  intt^ment 
in  front  of  the  patella.  This  nerve  communicates,  above  the  knee,  with  the  anterior 
branch  of  the  internal  cutaneous;  below  (he  knee,  with  other  branches  of  the  long 
Aapbenous ;  and,  on  the  outer  side  of  the  joiotj  with  branches  of  the  middle  and 
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external  cutaneous  nerves,  forming  a  plexiform  network,  tbe  plexus  patellae. 
This  nerve  U  oecusioually  smaH,  ami  terminates  by  joining  tlie  internal  cutaneous, 
which  supplies  ilfl  place  in  front  oi*  the  knee. 

Bfhio  tfie  hue,  the  braocliea  of  the  long  Bapbenous  nerve  are  distributed  to 
the  integument  of  the  front  and  inner  side  of  the  leg,  communicating  with  the 
cutaneous  branches  from  the  internal  cutaneous,  or  obturator  nerve. 

The  deep  group  of  branches  of  the  anterior  crural  nerve  are  muscular  and 
articular. 

The  mtiscufar  brunches  supply  the  Poctincus,  and  all  the  muscles  on  the  front 
of  the  thigh,  except  tlic  Tunsor  va^na?  fcmoris,  which  is  supplied  froni  the 
gluteal  nerve,  and  the  Sarlorius,  which  is  supplied  by  filaments  Irom  the  middle 
or  internal  cutaneous  nerves. 

The  brandies  to  the  PediTierts.  usually  two  in  number,  pass  inwards  behind  tbe 
femoral  vessels,  and  enter  the  mustile  on  its  anterior  surface. 

Tbe  branch  to  the  Jteclus  uiusclc  enters  its  under  sujface  high  up. 

The  branch  to  the  Vaatas  extcmus,  of  large  sixc,  follows  the  course  of  tbe 
descending  branch  of  the  external  circumflex  artery,  to  the  lower  port  of  the 
muscle.     It  gives  off  an  articular  filament. 

The  branches  to  the  Vastus  intemtis  and  Cmreus  enter  the  middle  of  those 
muscles. 

The  articular  branches,  two  in  numbcrj  supply  tbe  knee-joint.  One,  a  long, 
slender  filament,  is  derived  from  the  nerve  to  the  Vastus  exlornus ;  it  ponetrntea 
the  capsular  ligament  of  the  joint  on  its  anterior  aspect.  Tlie  other  is  derived 
from  the  nerve  to  the  Vastus  intcrnus;  it  descends  along  the  internal  inter* 
muscular  BC])tunj,  accompanying  the  deep  branch  of  the  nnastomotica  magna, 
pierces  the  capsular  ligament  of  the  joint  on  its  inner  side,  and  supplies  the 
synovial  membrane. 


The  Sacral  and  Coccygeal  Nerves. 

The  sacraJ  Turves  are  five  in  number  on  each  side.  Tho  four  upper  ones  pass 
from  the  sacral  canal,  through  the  sacral  foramina ;  the  fifth  escaping  through  tho 
foramen  between  tho  sacrum  and  c»>ccyx. 

The  roots  of  origin  of  the  upper  sacral  (and  lumbar)  nerves  are  the  largest  of  all 
the  spinal  nerves;  whilst  those  of  the  lowest  sacral  and  coccygeal  nerves  are  the 
smallest. 

The  length  of  the  roots  of  these  nerves  is  very  considerable,  being  longer  than 
those  of  any  of  the  other  spinal  nerves,  on  account  of  the  spinal  cord  not  extending 
beyond  the  first  lumbar  vertebra.  From  their  great  Icugth^  and  the  appearance 
they  present  in  connection  witli  tho  spinal  cord,  the  roots  of  origin  of  these  nerves 
are  called  collectively  the  aiuUtt  &jutna.  Each  sacral  and  coccygeal  nerve  divides 
into  two  branches,  anterior  and  posterior. 

The  j)ostcrior  sacral  wrvfs  are  small,  diminish  in  size  from  above  downwards, 
and  emerge,  except  tho  last,  from  the  sacral  canal  by  tho  posterior  sacral  foramina. 

The  thrtK  ujijier  ones  are  covered,  at  their  exit  from  tlie  sacral  canal,  by  the 
Multifidus  spinse,  and  divide  into  external  and  internal  branches. 

The  int^fmal  braiichts  are  small,  and  supi)ly  tho  Multifidus  spina). 

The  external  fironcAes  communicjitc  with  one  another,  and  with  the  last  lumbftT 
and  fourth  sacral  nerves,  by  means  of  anastomosing  loops.  These  branches  pass 
outwards,  to  the  outer  surface  of  the  great  sacrosciatic  ligament,  where  they 
form  a  second  scries  of  loops  beneath  the  Gluteus  maximus.  Cutaneous  brunches 
from  these  second  series  of  loops,  usually  three  in  number,  pierce  this  muscle, 
one  near  the  i>osterior  inferior  spine  of  tlie  ilium;  another  opjwwite  the  end  of  the 
sacrum ;  and  the  third,  midway  between  these  two.  They  supply  the  integument 
over  the  posterior  part  of  the  gluteal  region. 

The  two  lower  posttrior  sacral  nertts  arc  situated  below  tho  Multifidus  spinae. 
Tliey  are  of  small  siztf,  and  join  with  each  other,  and  with  the  coccygeal  nerve, 
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90  as  to  form  loops  on  the  back  of  the  sacrum,  filaments  from  which  supply  the 
intcguineat  over  the  coct:yx. 

The  potterior  branch  of  the  coccygeal  nerve  is  small.  It  separates  from  the 
anterior  in  the  sacral  canal,  and  reiioives,  as  already  mentioned,  a  communicating 
branch  from  the  laat  sacral.  It  is  lost  iu  tho  fibrous  structure  on  the  back  of  the 
coccyx. 

The  anterior  sacral  nerves  diminish  in  siw3  from  above  dowmrards.  The 
four  upper  ones  emerge  from  the  tintcrior  sacral  foramina;  the  anterior  branch  of 
the  fillh,  together  with  the  coccygeal  nerve,  between  tho  sacrum  and  the  coccyx. 
All  the  anterior  sacral  nerves  cummunicate  with  tho  sacral  ganglia  of  the  sympa- 
thetic, at  their  exit  from  the  sacral  foramina.  'Vhe  first  nerve,  of  large  aixe,  unites 
with  the  lumbo-sacral  nerve.  The  second  equals  in  size  the  preceding,  with  which 
it  joins.  The  thirU,  about  one-iburth  the  size  of  tho  second^  unites  with  the 
preceding  nerves,  to  form  the  .sacral  ploxua. 

The  fourth  anterior  sacral  nei've  sends  a  branch  to  join  the  sacral  plexus. 
The  remaining  portion  of  the  nerve  divides  into  visceral  aud  muscular  branches ; 
and  a  communicating  filament  descends  to  join  the  fifth  sacral  nerve.  The  visceral 
branches  are  distributed  to  the  viscera  of  the  pelvis,  communicating  with  the 
sympathetic  nerve.  These  branches  ascend  upon  the  rectum  and  bladder;  in  tho 
female,  upon  the  vagina  and  blwlder,  communicating  with  branches  of  the  sympa- 
thetio  to  form  the  hypogastric  plexus.  The  muscular  branches  sire  distribiitetl  to 
the  Levator  ani,  Coooygeus,  and  Sphincter  ani.  Cutaneous  filaments  arise  from 
the  latter  branch,  which  supply  the  integument  between  tho  anus  and  coccyx. 

Thti  f/Vi  anterior  sacral  nervn,  after  pa.ssing  from  the  lower  end  of  the  sacral 
canal,  pierces  the  Coccygeiis  muscle,  and  descends  upon  its  anterior  surface  to  the 
tip  of  tho  coccyx,  where  it  perforates  that  muscle,  to  Ix;  distributed  to  the  integu- 
ment over  the  back  part  and  .•jido  of  the  coocyx.  This  nerve  communicates  above 
with  the  fourth,  and  below  with  the  coccygeal  nerve,  and  supplies  tho  Coccygeus 
muscle. 

The  anterior  branch  of  the  coccygeal  nerve  is  a  delicate  filament  which  escapes 
at  the  termination  of  the  sacral  canal.  It  pierces  the  sacro-sciatic  ligament  and 
Coooygcus  musrdc,  is  joined  by  a  branch  from  the  fifth  anterior  sjicral,  and 
becomes  lost  in  the  integument  at  the  back  part  and  side  of  the  coccyx. 


Sacbal  Plkxus. 

The  sacral  plexus  is  formed  by  tho  lumbo-sacral,  tho  anterior  branches  of  the 
three  upper,  and  part  of  the  fourtli  sacral  nerves.  These  nerves  proceed  in 
difiereut  directions;  the  upper  ones  obliquely  outwards,  the  lower  one  nearly 
horizontally,  and  they  all  unite  into  a  single,  broad,  flat  cortl.  Tho  sacral  plexus 
is  triangular  in  form,  its  ba.se  eorn-sponding  with  the  exit  of  the  nervej*  from  the 
sacrum,  its  ajiex  ^vith  the  lower  part  of  the  great  sacro-sciatic  foramen.  It  rests 
upon  the  anterior  surface  of  the  Pyriformis,  and  is  eovcre<l  in  front  by  the  pelvic 
fii^ia,  which  separates  it  from  the  sciatic  aud  pudic  branches  of  the  internal  iliao 
artery,  and  from  the  viscera  of  the  pelvis. 

Tho  branches  of  the  sacral  plexus  are: — ■ 


Muscular. 
Superior  gluteal. 


Great  sciatic. 


Pudic. 
Small  sciatic. 


rThe  mitsmlitr  hrtmrhes  supply  the  Pyriformis,  Obturator  intcrnus,  the  two 
Gemelli,  and  tho  Quadratus  fcmoris.  The  branch  to  the  Pyriformis  arises  either 
(rom  tlie  plexus,  or  from  the  upper  sacral  nerves ;  tho  branch  to  tho  Obturator  in- 
temus  arises  at  the  junction  of  the  lumbo-saural  ami  first  sacral  nerves;  it  crosses 
behind  the  spine  of  the  ischium,  and  passes  through  the  lesser  sacro-sciatic  foramen 
to  the  inner  surface  of  the  Obturator  intemus ;  the  branch  to  the  Gemellus  superior 
arises  from  the  lower  part  of  the  plexus,  near  the  pudic  nerve ;  the  small  branch 
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to  the  Gemellus  inferior  nnd  Qiiadratus  fcmoris  also  arises  from  the  lower  part  of 
the  plexu.s,  passes  beneath  thw  Gemelli  and  tendon  of  the  Obturator  intemtiay 
and  gupplies  an  articular  branch  to  the  hip-joint.  This  branch  la  occasionally 
derived  from  the  upper  part  of  the  great  sciatic  norvc. 

The  SupEKiOB  Gluteal  Xehve  arises  from  the  b:ick  part  of  the  lumbo-sacral; 
it  passes  from  the  jK)lvia  thruugh  the  groat  sacro-sciatic  foramen  above  the  Pyri* 
fomiis  muscle,  accompanied  hy  the  gluteal  vessels,  and  divides  into  a  superior  and 
an  inferior  branch. 

The  superior  brancJi.  follows  the  line  of  origin  of  the  Gluteus  minimus,  and 
supplies  it  and  the  Gluteus  medius. 

The  in/frior  hrawh  crosses  obliquely  between  the  Glutens  minimus  and  Glutens 
medius,  distributing  filaments  to  both  these  muscles,  and  terminates  in  the  Tensor 
Va^'imo  femoris,  extending  nearly  to  its  lower  end. 

Tlio  Pi:  DIG  Nkkve  arises  from  the  lower  part  of  the  sacral  plexus,  and  loaTes 
the  pelvis,  tlirough  the  great  saero-seiatic  foramen,  below  the  Pyriformia.  It  iheti 
crosses  the  spine  of  the  ischium,  and  re-enters  the  pelvis  through  the  leaser  sacro* 
sciatic  foramea  It  accompanies  the  pudic  vessels  upwards  and  forwards  along  the 
outer  wall  of  the  ischio-rectal  fossa,  being  covered  by  the  obturator  fascia,  and 
divides  into  two  terminal  branches,  the  perineal  nerve  and  the  dorsal  nerve  of  the 
penis.     Near  its  origin,  it  gives  oft*  the  inferior  hemorrhoidal  nerve. 

The  i«/tTi'or  hcviorrhoiiUti  nerve  is  occasionally  derived  from  the  sacral 
plexus.  It  passes  across  the  ischio-rectal  fossa,  with  its  accompanying  vessels, 
towards  the  lower  end  of  the  rectum,  and  is  distributed  to  the  External  spliincter 
and  the  integument  round  the  anus.  Branches  of  this  nerve  communicate  with 
the  inferior  pudendal  and  superficial  perineal  nerves  on  Iho  inner  margin  of  the 
thigh. 

Tho  }tcriTical  iicrvc,  the  most  inferior  and  largest  of  the  two  terminal  branches 
of  the  jjuilie,  is  situated  bel<iw  the  pudic  artery.  It  accompanies  the  supcrlicial 
perineal  artery  in  the  perineum,  dividing  into  cutaneous  ana  muscular  branches. 

The  cutaneous  branches  (superficial  perineal)  are  two  in  number,  posterior  and 
anterior.  The  jfosterior  brarn-h  pas-^^es  to  the  back  part  of  the  iHchio-reclal  f6ss% 
distributing  fihimcuis  to  the  Sphincter  ani  and  iiitegument  in  front  of  the  aniu^ 
which  cominuuicato  with  the  inferior  hemorrhoidal  nerve;  it  then  passes  for- 
wards, Avith  the  anterior  branch,  to  the  back  of  the  scrotum,  communicating  with 
this  nerve  and  the  inferior  pudendal.  The  antt^n'or  branch  passes  to  the  fore 
part  of  the  JKchio-reetal  fossa,  in  front  of  the  preceding,  and  accompanies  it  to  the 
scrotum  and  under  part  of  the  penis.  This  branch  gives  one  or  two  £.Umcnts  to 
the  Levator  ani. 

Tlie  muscular  branches  are  distributed  to  the  Transvorsus  jwrinci,  A('cclerator 
uriuie,  Erector  penis,  and  Compressor  urethras.  The  nervo  of  tlie  bulb  supplies 
the  corpus  spongiosum ;  some  of  its  filaments  run  for  some  distance  on  the  surface, 
before  penetrating  its  interior. 

The  fiorsal  nerve  of  tfie  pniisia  the  superior  division  of  the  pudic  nerve;  it 
aocompauies  the  pudic  artery  along  the  ramus  of  the  isehiuiri,  and  between  the 
two  laj^ers  of  the  tleei>  perineal  fimeia  ;  it  then  pienica  the  suspeasory  ligament  of 
the  penis,  and  accompanies  the  arteria  dorsalis  penis  to  the  glans,  to  which  it  is 
di8trihute>d.  On  the  penis,  this  nerve  gives  oil  a  cutaneous  branch,  which  runs 
along  the  side  of  the  organ;  it  is  joined  with  branches  of  the  sympathetic,  and 
supplies  the  integument  of  the  upper  surface  and  sides  of  the  penis  and  prepuc<^ 
giving  a  large  br:mch  to  the  ei>rpus  cavernoaum. 

In  the  female,  the  pudic  nerve  is  distributed  to  the  parts  analogous  to  those  in 
the  mide;  its  superior  division  terminating  in  the  clitoris,  the  inferior  in  the 
external  labia  and  perineum. 

The  Small  SciA'nc  Is  kuvr  supplies  the  integument  of  the  perinetun  and  back 
part  of  the  thigh  and  leg,  and  one  muscle,  the  Gluteus  ma.ximus.  It  is  usnallv 
lormed  by  the  union  of  two  branches,  which  arise  from  the  lower  part  of  the 
sacral  plexus.     It  issues  from  the  pelvis  below  the  Pyrilbrmis  muscle,  desoends 
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benenth  the  Glutens  maximua  with  Ibe  sciatic  nrtery,  and  at  the  lower  border  of 
thiii  inuscle  passes  along  tbo  back  part  of*  lie  thigh,  beueath  the  fescia  lata,  to  the 
lower  part  of  the  popliteal  region,  where  it  pierces  the  fuBcin  and  beeomea 
cutaneous.  It  then  aecoin  panics  the  external  saphenous  vein  below  the  middle  of 
the  leg,  its  terminal  filauiLMita  communicating  with  thu  external  saphenous  nerve. 

The  branches  of  the  small  sciatic  nerve  are  muscular  (inferior  gluteal)  and 
cutineous. 

The  inferior  gluteal  consist  of  several  large  branches  given  oflT  to  the  under 
surface  of  the  Gluteus  maximus,  near  it  lower  part. 

The  culancovA  braiirhfs  consist  of  two  groups,  internal  and  ascending. 

The  tiilemaJ  cntanmiu  hmru-hfs  are  distribut<?d  to  the  ekin  at  the  upper  and  inner 
side  of  the  thigh,  on  its  posterior  aspect.  One  branch,  longer  than  the  rest,  the 
inferior  puilondnl,  curves  forward  below  the  tuber  ischii,  pierces  the  fascia  lata,  on 
llie  outer  tfide  of  the  ramus  of  that  bone,  and  is  distributed  to  the  integument  of 
the  scrotum,  communicating  with  the  superficial  perineal  nerve. 

Tlie  asrcmlin<}  cvtaiwoua  branches  consist  of  two  or  three  filaments,  which 
turn  upwards  round  the  lower  border  of  the  Gluteus  maximiis,  to  supply  the 
integument  covering  its  surfaw.  One  or  two  tilaments  occasionally  URscend 
along  the  outer  aide  of  the  thigh,  supplying  the  integument  as  far  as  the  middle 
of  this  region. 

Two  or  three  branches  are  given  oflF  from  the  lesser  sciatic  nerve  as  it  descends 
beneath  the  fascia  of  the  thigh;  tiiey  supply  the  iutegumuut  of  the  back  part  of 
the  thigh,  popliteal  region,  and  upper  part  of  the  leg. 

The  Great  Sciatic  Nerve  .supplies  nearly  the  whole  of  the  integument  of  tbo 
leg,  the  muiicles  of  the  back  of  the  thigh,  and  of  the  leg  and  foot.  It  is  the  largest 
nervous  coni  in  the  body,  mea.suring  three-quarters  of  an  inch  in  breadth,  and  is 
the  continuation  of  the  lower  part  of  the  sacral  plexus.  It  passes  out  of  the  pelvis 
through  the  great  sacro-sciatic  foramen,  below  the  Pyriforniis  muscle.  It  descends 
between  the  trochanter  major  and  tuberosity  of  the  ischium,  along  the  back  jiart 
of  the  thigh  to  about  its  lower  third,  where  it  divides  into  two  large  branches,  the 
internal  and  external  popliteal  nerves. 

This  division  may  take  place  at  any  p*>int  between  the  sacral  plexus  and  the 
lower  third  of  the  thigh.  ^Vhon  the  division  occurs  at  the  plexus,  the  two  nerves 
descend  together,  side  by  side ;  or  they  may  Ixj  separated,  at  their  commencement, 
by  the  interposition  of  part  or  the  whole  of  (ho  Pyriformis  muscle.  As  the  nerve 
descends  along  the  bark  of  the  thigh,  it  rcj^ts  at  first  upon  the  external  rotator 
mui«:les.  together  with  the  small  sciatic  nerve  and  artery,  being  covered  by  the 
Gluteus  maximus;  lower  down,  it  lies  upon  the  Adductor  raagnus,  being  covered 
by  the  long  head  of  the  Biceps. 

The  brancfta  of  the  nerve,  before  its  division,  are  <irticular  and  muscular. 

The  articular  brnnchts  arise  from  the  upper  part  of  the  nerve ;  they  supply  the 
hip'joint,  perforating  its  fihrou.-*  capsule  posteriorly.  These  branches  are  some- 
times derived  from  the  sacral  ple.\.us. 

The  mn^ular  branches  are  distributed  to  the  Flexors  of  the  leg;  viz..  the 
Biceps,  Semi-tondiuoKUs,  and  Semi-membranosua,  and  a  branch  to  the  Adductor 
magnus.    These  branches  are  given  off  beneiith  the  Biceps  muscle. 

The  I>TERNAL  roi'LiTEAL  Nerve,  the  larger  of  the  two  terminal  branches  of 
the  great  sciatic  nerve,  descends  along  the  back  part  of  the  thigh  through  tlie 
middle  of  the  popliteal  space,  to  the  lower  part  of  the  Popliteus  muscle,  wliere  it 
pas.^3  with  the  artery  bcnc.ith  the  arch  of  the  Soleus,  and  bcoomes  the  posterior 
tibial.  It  lies  at  first  very  superficial,  and  at  the  outer  side  of  the  popliteal  vessels; 
opposite  the  knee-joint,  it  is  in  close  relation  vdi)i  these  veasels,  and  crosses  the 
artery  to  ita  inner  side. 

The  branchfft  of  this  nerve  are  articular,  muscular,  and  a  ctitaneous  branch,  the 
external  or  short  saphenous  nerve. 

The  articular  branches,  usually  three  in  number,  supply  the  knee-joint;  two  of 
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tYiese  }>ranchcs  accompany  tbo  superior  and  inferior  iutemal  articular  arteries,  and 
a  third  the  azygos. 

Tlie  muacuhr  branches,  four  or  five  in  number,  arise  from  the  nerve  as  it  liea 
between  the  two  heads  of  the  Gastrocnemius  muscle ;  they  supply  ibis  muscle, 
the  Plautaris,  Soleiw,  and  Popliteus. 

Thtj  exlamal  or  jsftort  s<rphenoua  n'yrve  descends  between  the  two  beads  of  tbo 
Gastrocnemius  muscle,  and,  about  the  middle  of  the  back  of  the  leg.  pierces  the 
deep  fiiscia,  and  receives  a  communicating  branch  (rommnnicans  j)eronei)  i'Tom  the 
external  popliteal  nerve.  The  uerve  then  continues  ild  course  down  the  leg  near 
the  outer  margin  of  the  tendo  Achillis,  in  company  with  the  external  saphenous 
vein,  winds  round  the  outer  mailcoluf:,  and  i.s  distributed  to  the  intcgumout  along 
the  outer  side  of  the  foot  and  little  toe,  commumcaling  on  the  dorsum  of  the  foot 
with  the  musculo- cutaneous  nerve. 

The  Poiterior  Tibial  ut-rve  commences  at  the  lower  border  of  the  PopUteua 
muscle,  and  passes  along  the  biick  part  of  the  leg  with  the  posterior  tibial  vessels 
to  the  interval  between  the  inner  malleolus  and  the  hocl,  where  it  divides  into  the 
external  and  internal  plantar  nerves.  It  lies  upon  the  deep  muscles  of  the  leg, 
and  is  covered  by  the  deep  fascia,  the  superficial  muscles,  and  intCfjument.  In 
the  upper  part  of  its  ct>urse,  it  lies  to  the  inner  side  of  the  posterior  txbiul  artery; 
but  it  sjjon  crosses  that  vessel.,  and  lies  to  its  outer  side  as  fur  as  the  aidcle.  In 
the  lower  third  of  the  leg,  it  is  placed  parallel  with  the  inner  margia  of  the  tendo 
AehUlis. 

The  brancJms  of  tlie  posterior  tibial 
nerve  are  muscular  and  pi  antjir  cutaneous. 

The  mitscttfar  hniucUfs  arise  either 
separately  or  by  a  common  trunk  fi-om 
the  upper  part  of  the  nerve.  They  supply 
the  Tibialis  posticus,  Flexor  lougus  digi- 
torum.  and  Flexor  longus  pollicia  muscles ; 
the  brauch  to  the  latter  muscle  accompanies 
the  peroneal  artery. 

The  plantar  cuianeotis  branch  perforates 
the  internal  annular  ligament,  and  sup* 
plies  the  integument  of  the  heel  and  inner 
side  of  the  sole  of  the  foot. 

The  internal  phiiUur  nerve  (Sg.  295), 
the  larger  uf  the  two  terminal  branches 
of  the  j)osterior  tibial,  acconipanfes  the 
internal  plantar  artery  along  the  inner 
side  of  the  foot.  From  its  origin  at  the 
inner  ankle  it  passes  forwards  between 
the  Abductor  poilicis  and  Flexor  brevis 
digitorum,  dix'ides  opposite  the  bases  of 
the  metatarsal  bones  into  four  digital 
branches,  and  communicates  with  the 
external  plantar  nerve. 

BrancfKS.  In  its  course,  the  internal 
plantar  nerve  givti  ofi'  cntaneoita  branches, 
which  pierce  the  plantar  fascia,  and  supply 
the  integument  of  the  sole  of  the  foot; 
muscM-lur  branrhej,  which  supply  the 
Abductor  poilicis  and  Flexor  brevis  digi- 
torum; articfiUir  &r«ncA/w  to  the  articulations  of  the  tarsus  and  metatarsus;  and 
four  di'jiial  branches.  These  pierce  the  plantar  fascia  in  ibe  clefts  between  the 
toes,  and  are  distributed  in  the  following  manner: — The  first  supplies  the  inner 
border  of  the  great  toe,  and  sends  a  tilament  to  the  Flexor  brevis  polUiHs  muscle; 
the  second  bifurcates,  to  supply  the  adjuccnt  sides  of  the  great  and  second  toea. 
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nending  a  fllfimcnt  to  llie  first  Lunibricftl  muscle;  the  third  distal  brancli  BUpplietfl 
tlic  adjiicont  sides  uf  the  second  and  tliinl  toes,  and  tbc  seeona  Lumbrical  muscle;" 
the  fourth  Bupi>Hes  iho  corrus]x>nding  sidca  of  the  third  and  fourth  toes,  and 
receives  a  communicailing  branch  fi*om  the  external  plantar  norvo.  It  will  be 
observed,  that  the  distribution  of  these  branches  is  precisely  similar  to  tliat  of 
the  median.  Each  digital  nerve  gives  off  cutaneous  and  articular  filaments; 
and  opposite  the  last  phalanx  sends  a  dorsal  branch,  which  supplies  the  structures 
round  the  nail,  the  continuation  of  tho  ncrvo  being  distributed  to  the  ball  of 
the  toe. 

The  external  plantar  nerw,  the  smaller  of  the  two,  completes  the  nervous  supply 
to  the  structures  of  the  fool,  being  distribute<l  to  the  little  toe  and  one  half  ol  tbe 
fourth,  aa  well  as  to  some  of  the  deep  muscles.  It  passes  obliquely  forwards 
with  the  external  plantar  artery  to  the  outer  side  of  the  foot,  lying  between  the 
Flexor  brevis  iligitorum  and  Flexor  accessorius;  and,  iu  the  iuterx'al  between  tbe 
former  muscle  and  Abductor  minimi  digiti,  divides  into  a  superficial  and  a  deep 
branch.  Before  its  divisiou,  it  supplieu  the  Flexor  accessorius  and  Abductor 
minimi  digiti. 

Tho  suprrjicial  branch  eeparatos  into  two  digital  nerves :  one,  the  smaller  of  tbe 
two,  supplies  the  outer  side  of  the  little  toe,  the  Flexor  brevis  minimi  digiti.  and 
tho  two  interosseous  muscles  of  tbe  fourth  metatarsal  space ;  the  other,  and  larger 
digital  branch,  supplies  tbe  adjoining  gides  of  the  fourth  and  fillh  tues,  and  com* 
municates  with  tho  internal  plantar  nerve. 

The  rfty^)  or  mnscuiar  branch  accompanies  the  external  plantar  artery  into  the 
deep  part  of  the  solo  of  the  foot,  beneath  the  tendons  of  tne  Flexor  muscles  and 
Adductor  pollicis,  and  supplies  all  tho  Interossei  (except  those  in  the  fourth 
metatarsal  space),  the  two  outer  Lumbricales,  tho  Adductor  polUciSf  and  the 
Transversus  pedis. 

The  KxTEBNAL  PopliteaIj  or  Perokeal  Nerve,  about  one-half  the  size  of 
the  internal  popliteal,  descends  obliquely  along  the  outer  side  of  the  jwpliteal 
space,  close  to  the  margin  of  tho  Biceps  muscle,  to  the  fibula;  and,  about  an  inch 
below  the  head  of  this  bone,  pierces  the  orimn  of  the  Peronens  longua,  and 
divides  beneath  this  muscle  into  tlieanttrior  tibial  and  muHonlo-culaneous  nerves. 

The  branched  of  the  peroneal  nerve,  previous  to  its  division,  are  articular  and 
cuUmeous. 

The  articular  branches,  two  in  number,  accompany'  the  superior  and  inferiOT 
external  articular  arteries  to  tho  outer  side  of  liie  knee.  The  upper  one  occa- 
sionally arises  from  the  great  sciatic  norve  before  its  bifurcation.  A  third 
(recurrent)  articular  nerve  is  given  off  at  the  point  of  division  of  tho  peroneal 
nerve ;  it  ascends  with  the  tibial  recurrent  artery  through  the  Tibialis  anticos 
muscle  to  the  front  of  the  knee,  which  it  supplies. 

The  cuUzfKOiu  branclia,  two  or  three  in  number,  supply  the  integument  alonf? 
the  back  part  and  outer  side  of  the  leg,  as  far  as  its  middle  or  lower  part ;  one  of 
these,  larger  than  the  rest,  the  communicans  pcronei.  arises  near  the  heiid  of  the 
fibula,  crosses  the  externa!  head  of  tho  Gastrocnemius  to  the  middle  of  the  leg, 
where  it  joins  with  the  external  saphenous.  This  nerve  occasionally  exists  as  a 
separate  branch,  which  is  continued  down  as  far  as  the  heeL 

The  Anterior  Tibial  NenK  commences  at  the  bifurcation  of  the  peroneal  nerve, 
between  the  fibula  and  upper  part  of  the  Peroneus  longus,  pa.'«e«  obliquely  for- 
wards beneath  the  Extensor  longus  digitorum  to  the  fore  part  of  the  interosse^ius 
membrane,  and  reaches  the  outer  side  of  tho  anterior  tibial  artery  above  the 
middle  of  tho  leg;  it  then  descends  with  the  artenr  to  tho  front  of  the  ankle-joint, 
where  it  divides  into  an  external  and  an  internal  branch.  This  nerve  lies  at  first 
on  tho  outer  side  of  the  anterior  tibial,  then  in  front  of  it,  and  again  at  its  outer 
side  at  the  ankle-joint. 

The  hranrheA  of  the  anterior  tibial,  in  its  course  through  the  leg,  are  muscular: 
these  suivply  tbe  Tibialis  auticus,  the  Extensor  longus  digitorum,  and  Exteoaor 
proprlus  pollicis  muscles. 
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The  external  or  tarsal  branch  of  the  anterior  tibial  passes  outwards  across  the 
tarsus,  beneath  the  Extensor  brevis  digitorum,  and,  having  become  ganglionic, 
like  the  posterior  interosseous  nerve  at  the  wrist,  supplies  the  Extensor  brevis 
di^torum  and  the  articulations  of  the  tarsus  and  metatarsus. 

The  internal  branch,  the  continuation  of  the  nerve,  accompanies  the  dorsalis 
pedis  artery  along  the  inner  side  of  the  dorsum  of  the  foot,  and,  at  the  first  inter- 
osseous space,  divides  into  two  branches,  which  supply  the  adjacent  sides  of  the 
great  and  second  toes,  communicating  with  the  internal  division  of  the  musculo- 
cutaneous nerve. 

The  Mwcuh-cutaneoxta  branch  suppli^  the  muscles  on  the  fibular  side  of  the 
leg,  and  the  integument  of  the  dorsum  of  the  foot.  It  passes  forwards  between 
the  Peronei  muscles  and  the  Extensor  longus  digitorum,  pierces  the  deep  fascia 
at  the  lower  third  of  the  leg,  on  its  front  and  outer  side,  and  divides  into  two 
branches.  This  nerve,  in  its  course  between  the  muscl^  gives  off  muscular 
branches  to  the  Peroneus  longus  and  Peroneus  brevis,  and  cutaneous  filaments  to 
the  integument  of  the  lower  part  of  the  leg. 

The  internal  branch  of  the  musculo-cutaneous  nerve  passes  in  front  of  the 
ankle-joint,  and  along  the  dorsum  of  the  foot ;  it  supplies  the  inner  side  of  the 
great  toe,  and  the  adjoining  sides  of  the  second  and  third  toes.  It  also  supplies 
tne  integument  of  the  inner  ankle  and  inner  side  of  the  foot,  communicating  with 
the  internal  saphenous  nerve,  and  joins  with  the  anterior  tibial  nerve,  between 
thegreat  and  second  toes. 

The  external  branch,  the  larger,  passes  along  the  outer  side  of  the  dorsum  of 
the  foot,  to  be  distributed  to  the  adjoining  sides  of  the  third,  fourth,  and  fifth 
toes.  It  also  supplies  the  integument  of  the  outer  ankle  and  outer  side  of  the 
fix)t,  communicating  with  the  short  saphenous  nerve.  The  distribution  of  these 
nerves  will  be  found  to  vary;  together,  they  supply  all  the  toes  excepting  the 
outer  side  of  the  little  toe,  and  the  adjoining  sides  of  the  great  and  second  toes. 
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The  Sympathetic  Nerve  is  so  called  from  the  opinion  entertiiincd  that  through 
it  is  prothicctl  n  stfmpathy  betweuu  the  aflections  of  distiiiit  orgaiis.     It  consists  , 
of  a  sorica  of  gangliti,  counected  together  by  intervening  cords,  extending  on  each  | 
side  of  tbe  vertebral  column  from  the  base  of  the  sknll  to  the  coccyx.     It  may, 
moreover,  be  tractxi  up  into  the  lu^d,  where  the  ganglia  occupy  spaees  between  , 
the  cranial  and  facial  hunen.     Tljtijw  two  gaugliatcd  cords  he  parallel  with  one 
another  aa  far  as  the  sacruin,  on  which  bone  they  converge,   commuDicating  | 
tugutlier  through  a  single  ganglion  ('jatufWon  imj^ar),  placed  in  lixpnt  of  the  coccyx. 
Some  anatomists  also  stiLte  that  the  two  coids  are  joiuetl  at  their  cephalic  extremity, 
through  a  small  ganglion  (the  ganglion  of  Ribcs),  situated  upon  the  anterior  com- 
muuieating  artt^ry.     Moreover,  th«  chains  of  opjiosite  siJes  coiDUiuuicate  between 
these  two  extremities  in  several  parts,  by  moans  of  the  nervous  cords  that  arise 
from  them. 

The  ganglia  are  somewhat  less  numerous  tluin  the  vertebrro;  thus  there  are 
only  three  in  the  cervical  region,  twelve  in  the  dorsiil,  four  in  the  lumbar,  five  in 
the  sacral,  and  one  in  the  coccygeal. 

The  sympathetic  nerve,  for  couveuienco  of  description,  may  bo  divided  into 
several  parts,  according  to  the  position  occupied  by  each ;  ami  the  number  of 
giiuglia  of  which  each  part  is  composed  may  ue  thus  arraiigcil: — • 

Cephalic  portion  .  .  4  gangUa. 

Cervical      "  .  .  S      " 

Dorsal        "  .  .  12      " 

Lumbar      "  ,  .  4      ** 

Sacral  "  .  .  5      *' 

Coccygeal   "  ,  .  1  ganglion. 

Each  ganglion  may  be  regarded  as  a  distinct  centre,  from  or  to  which  branches 
pass  in  various  directions.  These  branches  may  l)e  thus  arranged : — 1.  Braaohea 
of  coniinunieation  between  the  gimglia.  2.  Brunches  of  communication  with  the' 
cerebral  or  spinal  nerves.  8.  Primary  branches  passing  to  l>e  <iistribmcd  to  the 
arteries  in  the  vicinity  of  the  ganglia,  and  to  the  viscera,  or  i)rocceding  to  otbor 
ganglia  placed  in  the  thorax,  abdomen,  or  pelvis. 

1.  The  branches  of  communication  between  the  ganglia  are  composed  of  gray 
and  white  nerve  fibres,  the  hitter  being  continuous  with  those  fibres  of  the  spinal 
nerves  which  pass  to  the  ganglia. 

2.  The  branches  of  communication  between  the  ganglia  and  the  cerebral  or 
spinal  nerves  also  consist  of  a  white  and  a  gray  jwrtion ;  the  former  proceeding 
from  the  spinal  nerve  {o  the  ganglion,  the  latter  passing  from  the  ganglioD  to  the 
spinal  nerve. 

3.  The  primary  branches  of  distribution  also  consist  of  two  kinds  of  nerve 
fibres,  the  sympathetic  and  spinal.  Thev  have  a  remarkable  tendency  to  form 
intricate  plexuses,  which  encircle  the  bloodvessels,  and  are  conducted  by  thera  to 
the  viscera.  The  greater  number,  however,  of  these  branches  pass  to  a  series  of 
ganglia,  or  ganj;liouic  masses,  of  variable  size,  situated  in  tlie  large  cavities  of 
the  trunk,  the  thonix.  and  aVlomen ;  and  are  connected  with  the  r<x^ts  of  the  great 
arterit's  of  tlic  viscera.  These  ganglia  arc  single  and  uiisymmetrical,  and  are 
callcl  the  cardiac  and  semilunar.  From  these  visceral  ganglia  numerous  plexnaes 
are  dcrive<l,  which  entwine  round  the  bloodvessels,  and  are  conducted  by  them  to 
the  viscera. 
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CKrnALIC  POBnOX  op  tee  SYMPATnETIC. 

The  cephalic  portion  of  the  sympathetic  oonsisU  of  four  ganglia.  1.  The  oph- 
thalmic gaoglion.  2.  The  epheno-palatine  or  Meckel's  gangliou.  3.  The  otic  or 
Arnold'a  ganglion.     4.  The  submaxillary  ganglion. 

These  have  liecn  already  dedcriUHi  in  coauectioa  witli  each  of  the  three  divi- 
Bioua  of  the  fifth  Der\'C. 

Cervical  Portion  of  the  Sympathetic. 

The  cervical  portion  of  the  sympathetic  cousLsbi  of  three  ganglia  on  each  side, 
'which  are  distiuguiHhed  accordmg  to  their  position,  as  the  Huperiur,  middle,  and 
inferior  cervical. 

The  Superior  Cervical  Ganglion",  the  largest  of  the  three,  is  placed  opposite 
the  second  and  third  cervical  vertebrte,  and  aomotimes  as  low  as  the  fourth  or  fifth. 
It  is  of  a  rctldish-gmy  color,  and  iwually  fusiform  in  shape;  sometimes  broad,  and 
occasionally  constricted  at  intervals,  k>  a£  to  give  rise  to  the  opinion,  that  it  oon- 
Bists  of  the  coalescence  of  several  pmallcr  ganglia.  It  is  in  relation,  in  front,  with 
the  sheath  of  the  internal  carotid  artery,  and  internal  jugular  vein;  behind,  it 
lies  on  the  Rectus  capitis  anticns  major  muscle. 

Its  branches  may  be  divided  iulo  superior,  inferior,  external,  internal,  and 
anterior. 

The  Superior  Iranch  appears  to  be  a  direct  continuation  of  the  ganglion.  It  is 
Boft.  in  texture,  aud  of  a  reddish  color.  It  ascends  by  the  side  of  the  internal 
carotid  artery,  and,  entering  the  carotid  cauiil  in  the  temporal  bone,  divides  into 
two  branches,  which  lie,  one  on  the  outer  side,  aud  the  otuer  on  the  inner  side,  of 
that  vessel. 

The  outer  branch,  the  larger  of  the  two,  distributes  filaments  to  the  internal  caro- 
tid artery,  and  forms  the  Curotid  Plexus  (described  on  page  5Vl5). 

The  imier  branch  also  distributes  filaments  to  the  internal  carotid,  and,  oontinu- 
ingoa  wards,  forms  the  Cavernoua  Plexus  (dcAcribed  on  page  595). 

The  Iti/trior  or  Dcscendinf/  brarich  of  the  superior  cervical  ganglion  communi- 
cates with  the  middle  cervical  ganglion. 

The  ExU^nial  hramhvs  are  nurnuruus,  and  coramuniuate  with  the  cranial  nerves, 
and  with  the  four  upper  spinal  nerves.  Sometimes,  the  branch  of  the  fourth  spinal 
nerve  may  come  from  the  cord  connectiug  the  upper  and  middle  cervical  ganglia. 
The  branches  of  communicatioQ  with  the  cranial  nerves  consist  of  delicate  filamenta, 
which  pass  from  the  superior  cervical  ganglion  to  the  gai^lion  of  the  trunk  of  the 
pueumogastrio,  and  to  the  ninth  nerve.  A  separate  filament  firom  the  cervical 
ganglion  subdivides  and  joins  the  jietrosal  ganglion  of  the  glosso-pharyngcal,  and 
the  ganglion  of  the  root  of  the  iinouuiogastric  in  the  jugular  fonuneu. 

The  Jritcnial  bntncftcs  arc  three  in  number:  pharyngeal,  laryngeal,  and  the 
mipcrior  cardiac  nerve.  The  pharyngeal  bruuuhes  pass  inwards  to  the  side  of  the 
phar^Ti-v,  where  they  join  witii  branches  from  the  pneumogastric,  gloeso-phnryn- 
geal,  and  extemnl  laryngeal  nerves,  and  assist  in  forming  the  pharyngeal  plexus. 
The  laryngeal  branches  unite  with  the  superior  laryugeal  nerve  and  itabranchea. 

The  superior  cardiac  ncrvo  will  be  described  in  connection  with  the  other  cardiac 
nerves. 

The  Anterior  branches  ramify  upon  the  external  carotid  artery  and  its  branches^ 
forming  round  each  a  delicate  plexiiSj  on  the  nerves  composing  which  small 
ganglia  are  occasionally  found.  These  ganglia  have  been  named,  accordin;^  to 
their  position,  intercarotid  (one  placed  at  the  angle  of  bifurcation  of  the  common 
carotid),  lingual,  lemporul,  and  pharyngeal.  The  plexuses  accompanying  some  of 
these  arteries  have  import.int  communications  w^ith  other  nerves.  That  sur- 
rounding the  external  carotid  is  connected  with  the  digastric  branch  of  the  facial; 
that  surrounding  the  facial  communicates  with  the  submaxillary  ganglion  by  ono 
or  two  ^laments;   and  that  accompanying  the  middle  meningeal  artery  acndd 
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of&eU  which  pass  to  the  otic  ganglion  and  to  the  intumesoentia  gangliformia  of 
the  fajcial  nerve. 

The  Middle  Cervical  Gaxolion  (thyroid  ganglion)  is  the  smallest  of  the  three 
cervical  ganglia,  and  is  occasionally  altogether  wanting.  It  is  placed  opposite  the 
fifth  cervical  vertehni,  usually  upon,  or  close  to,  the  ini'erior  thyroid  artery;  hence 
the  name  "  thyroid  ganglion,    assigned  to  it  by  Haller. 

Its  superior  brandies  ascend  to  communicate  with  the  superior  cervical 
ganglion. 

Its  inferior  branches  descend  to  communicate  with  the  inferior  cervical 
ganglion. 

Its  external  branches  pass  outwards  to  join  the  fifth  and  sixth  spinal  nerve?. 
These  branches  are  not  coiistjintly  found. 

Its  internal  bram'hes  are  the  thyroid  and  the  middle  cardiac  nerve. 

The  thyroid  branches  arc  small  filaments,  which  accompany  the  inferior  thyroid 
artery  to  the  thyroid  gland  ;  they  communicate,  on  the  artery,  with  the  superior 
cardiac  nerve,  and,  in  the  glaud,  with  branches  from  the  recurrent  and  external 
laryngeal  nerves. 

The  middle  cardiac  nerve  is  described  with  the  other  cardiac  nerves. 

The  Inferior  Ckrvical  Ga^iglion  is  situated  between  the  base  of  the  trans- 
verse process  of  the  last  cervical  vertebra  and  the  neck  of  the  first  rib,  on  the 
iimer  side  of  the  sui>erior  iutercostal  artery.  Its  form  is  irregular ;  it  is  larger  in 
size  than  the  preceding,  and  frequently  joined  with  the  first  thoracic  ganglion. 

Its  superior  branches  communicate  with  the  middle  cervical  ganglion. 

Ite  inferior  branches  descend,  some  iu  front  of,  others  behind,  the  subclavian 
artery,  to  join  tlie  first  thoracic  ganglion.  Tlie  most  important  of  these  branches 
constitutes  the  inferior  cardiue  nerve,  to  bo  presently  described. 

The  external  branches  consist  of  several  filamonU,  some  of  which  communicate 
with  the  seventh  and  eighth  spinal  nerves;  others  accompany  the  vertebral 
artery  along  the  vertebral  canal,  forming  a  plexus  round  this  vessel,  supplying 
it  with  filaments,  and  communicating  with  the  cervical  spinal  nerves  as  higli  txa 
the  fourth. 

Carotid  ajid  Caversous  Fusxusks. 

The  Carotid  Plexus  is  situated  on  the  outer  side  of  the  internal  carotid.  Fila 
ments  from  this  ple.xus  occasitmally  form  a  small  gangliform  swelling  on  the  under 
surface  of  the  artery,  which  is  called  the  carotid  ganglion.  The  carotid  plexus 
communicates  with  the  Casserian  ganglion,  with  the  sixth  nerve,  and  spheno- 
palatine ganglion,  and  distributes  filaments  to  the  wall  of  the  carotid  artery,  and 
to  the  dura  mater  (VjJcntin). 

The  communicaUnfj  brancfies  with  the  sixth  nerve  consist  of  one  or  two  fila- 
ments, which  join  that  nerve  as  it  lies  upon  the  outer  side  of  the  internal  carotid. 
Other  filaments  are  also  couuected  with  the  Casscriau  ganglion.  The  communica- 
tion with  the  spheno-palatitio  ganglion  is  efiected  by  the  carotid  portion  of  the 
Vidian  nerve,  which  passes  forwards,  through  the  cartilaginous  suKstancc  filling 
in  the  foramen  lacerum  medium,  along  the  pterygoid  canal,  to  the  sphe no-palatine 
ganglion.     In  this  canal  it  joins  the  petrosal  branch  of  the  Vidian. 

The  Cavernous  Plexus  is  situated  below,  and  to  the  inner  side  of)  that  part  of  the 
internal  carotid,  which  is  placed  by  the  side  of  the  sella  Turcica,  in  the  cavernous 
sinus,  and  is  formed  chiefly  by  the  internal  division  of  the  ascending  branch  from 
the  superior  cervical  ganglion.  It  communicates  with  the  third,  fourth,  fifth,  and 
sixth  nerves,  and  with  the  ophthalmic  ganglion,  and  distributes  filaments  to  the 
wall  of  the  iuterual  carotid.  The  branch  of  communication  with  the  third  nerve 
joins  it  at  its  point  of  division ;  the  branch  to  the  fourth  nerve  joins  it  as  it  lies 
on  the  outer  wall  of  the  cavernous  sinus;  other  filaments  are  connected  with  the 
under  surface  of  the  trunk  of  the  ophthalmic  nerve;  and  a  second  filament  of 
communication  joins  the  sixth  nerve. 

The  filament  of  connection  witJi  the  ophthalmic  ganglion  arises  from  tlie  ante- 
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tior  part  of  the  cavernous  plexus ;  it  acoompaniea  tho  nasal  nerve^  or  continues 
forivanls  as  a  separate  branch. 

The  terminal  filaments  from  the  carotiil  and  cavernous  plexuses  are  prolonged 
along  the  internal  carotid,  ibrming  plexuses  which  entwine  round  ibe  cerebral  and 
ophlnalmic  arteries;  along  the  former  vessel  they  may  be  traced  on  to  the  pia  mater; 
along  the  latter,  into  the  orbit,  vhere  they  accompany  each  of  the  subdivisions  of 
the  vessel,  a  separate  plexus  passing  with  the  arteria  centralis  retina)  into  the 
interior  of  the  eyeball. 

Cardiac  Kebtes. 

The  cardiac  nerves  are  three  in  number  on  each  side: — superior,  middle,  and  ; 
inferior,  one  being  derived  from  cacli  of  the  cervical  ganglia. 

The  Superior  Cardiar,  nave  (ncrvus  snperficialis  conlis)  arises  by  two  or  more 
branches  from  the  superior  cervical  ganglion,  and  occasionally  receives  a  filament 
from  the  cord  of  communication  between  the  first  and  second  cervical  ^uiglio. 
It  runs  down  the  neck  behind  the  common  carotid  artery,  lying  upon  the  Longua 
colli  muscle,  and  crosses  in  front  of  the  inferior  thyroid  artery,  and  the  recurrent 
laryngeal  nerve. 

The  n't/hl  superior  cardiac  nerve,  at  the  root  of  the  neck,  passes  eitber  in  front  ( 
of  or  behind  the  subclavian  artery,  and  along  the  arteria  innominata,  to  the  back 
part  of  the  arch  of  the  aorta,  to  the  deep  cardiac  plexus.  This  nerve,  in  its 
course,  is  oomiectetl  with  other  branches  of  the  sympathetic;  about  the  middle  of 
the  neck  it  receives  filaments  from  the  external  laryngeal  nerve ;  lower  down,  one 
or  two  twigs  from  the  pneumoga.strie,  and,  as  it  enters  the  thorax,  it  joins  with  the 
recurrent  laryngeal.  Filaments  from  this  nerve  accompany  the  inferior  thyroid 
artery  to  the  "thyroid  glaud. 

The  ie/t  superior  cardiac  ytertfe  runs  by  the  side  of  the  left  carotid  artery,  and 
in  front  of  the  arch  of  the  atjrta,  to  the  superficial  cardiac  plexus;  it  occasionally 
passes  behind  this  vessel,  and  terminates  in  the  deep  canliac  ple.\us. 

The  }fiddk  Cardiac  nerve  (nervus  cardiacus  magnus),  the  largest  of  the  three, 
arises  from  the  middle  cervical  ganglion,  or  from  the  inlerganglionic  cord  between 
the  middle  and  inferior  ganglia.  On  the  right  side,  it  descends  behind  the  common 
carotid  artery ;  and,  at  the  root  of  the  nec;lc,  passes  either  in  front  of  or  behind  ihe 
subclavian  artery;  it  then  destieiuls  on  tlie  trachea,  receives  a  few  illaments  from 
the  recurrent  laryngeal  nerve,  and  joins  the  deep  cardiac  plexus.  In  the  neck,  it 
communicates  with  the  superior  cardiac  and  recurrent  laryngcid  nerves.  On  the 
left  side,  the  middle  canliac  nerve  enters  the  chest  between  the  left  carotid  and 
subclavian  arteries,  and  joins  the  left  side  of  the  deep  cardiac  plexus. 

The  Inferior  Cardiac  nerve  (nervus  cardiacus  minor")  arises  from  the  inferior 
cervical  or  first  thoracic  ganglion.  It  passes  down  beliind  the  subclavian  artery, 
and  along  the  front  of  the  trachea,  to  join  the  deep  cardiac  plexus.  It  communi* 
cates  freely  behind  tho  subclavian  artery  with  the  recurrent  laryngeal  and  middle 
cardiac  nerves. 

'  Cabdiac  and  Cobonaby  Plexuses. 

Tho  Qreai  or  Deep  Cardiac.  Plcxns  {plexus  magnvs  pro/undua — Scarpa)  is 
situated  in  front  of  the  trachea  at  iU  bifurcation,  above  the  point  of  division  of  the 
pulmonary  artery,  and  behind  tho  arch  of  the  aorta.  It  is  formed  by  tho  cardiac 
nerves  derived  from  the  cervical  ganglia  of  the  e\'7npftthctic,  and  the  cardiac 
branches  of  the  recurrent  laryngeal  and  pneumogastric.  The  only  cardiac  nerves 
which  do  not  enter  into  the  formation  of  this  pk'xus  are  the  left  superior  cardiao 
nerve,  and  the  left  inferior  cardiac  branch  from  the  pneumogastric.  Thebranchesd 
derived  from  the  great  cardiao  plexus  form  the  posterior  coronary  plexus,  audJ^ 
part  of  the  anterior  coronary  plexus;  whilst  a  few  filaments  jiroceed  to  the  pul- 
monary plexu-ses,  and  to  the  aurich's  of  the  heart. 

The  branches  from  the  riffJu  side  of  this  plexus  pass  some  in  front  of,  and  others  4 
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eliind,  the  right  pulmonarj  nrtorv- ;  tho  former,  the  more  nnmeroua,  transmit  a 
few  filaments  to  tho  anterior  pulmonary  plexus,  and  are  continued  along  the  trunk 
of  tho  puhnonary  artery,  to  form  part  of  the  anterior  coronary  plexus;  those 
behind  the  pulmonary  artery  diatribute  a  few  filaments  to  the  right  auricle,  and 
form  part  ot  the  posterior  coronary  plexus. 

Tho  branches  from  the  left  aide  of  the  cunliac  plexus  distribute  a  few  filaments 
to  tho  left  auricle  of  the  heart  and  the  anterior  pulmonary  plexus,  and  then  pus=i 
on  to  form  the  greater  part  of  tho  posterior  coronary  plexus^  a  few  branches 
pacing  to  the  superiicial  cardiac  plexus. 

The  Superficial  {anterior)  Cardittc  plexus  lies  beneath  the  arch  of  the  aorta, 
in  front  of  the  right  pulmonary  artery.  It  is  formed  by  tlie  left  superior  cardiac 
nerve,  the  left  (and  occasionally  the  right)  inferior  cardiac  branches  of  the  pneu- 
mogastric,  and  by  filaments  from  the  deep  cardiac  plexus.  A  small  ganglion 
(cardiac  ganglion  of  Wrisbcr^)  is  occasionally  foun<l  connected  with  thf-so  nerves 
at  their  point  of  junction.  This  ganglion,  when  present,  is  situated  immediately 
beneath  the  arch  of  the  aorta,  on  the  right  side  of  tho  ductus  arteriosus.  Tho 
superficial  cardiac  plexus  forms  the  chief  part  of  the  iinterior  coronary  plexu.s,  and 
several  filamenta  pass  along  the  pulmonary  artery  to  the  left  anterior  pulmonary 
plexus. 

The  Posterior  Oironary  plexus  is  formed  chiefly  by  filaments  from  the  left  side 
of  the  deep  cardiac  plexus,  and  by  a  few  from  the  right  side.  It  surrounds  the 
branches  of  the  coronary  artery  at  tho  back  of  the  heart,  and  its  filaments  are 
distributed  with  those  vessels  to  the  muscular  substance  of  the  ventiiclcs. 

The  Ajiterior  Coronary  pkxm  is  prolonL'cd  chiefly  from  the  snpcrficial  cardiac 
plexus,  but  receives  filaments  from  the  deep  cardmc  plexus.  Passing  forwards 
between  the  aorta  and  pulmonary  artery,  it  accompanies  tho  right  corouaiy  artery 
on  the  anterior  surface  of  the  heart. 

Valentin  hiLs  described  nervous  filaments  ramifying  under  the  endocardium; 
and  liemak  has  found,  in  several  mammalia,  numerous  small  ganglia  on  the  cardiac 
nerves,  both  on  the  .surface  of  tiio  heart  and  in  its  muscular  Bubstance.  The 
elaborate  dissections  lately  completed  Vjy  Br.  Uobert  Lee  have  demoostratcd  with- 
out any  doubt  the  existence  of  a  dense  mesh  of  nerves  distributed  both  to  the 
sarfacG,  and  in  the  substance  of  the  heart,  having  numerous  ganglia  developed 
upon  them. 

Thoracic  Part  of  tue  Svmpatuetio. 

The  thoracic  portion  of  tho  sympathetic  consists  of  a  series  of  ganglia,  which 
usually  correspond  in  number  to  that  of  the  vertebra] ;  but,  from  the  occasional 
coalescence  of  two,  thoir  number  is  uncertain.  These  ganglia  are  placed  on 
each  side  of  the  spine,  resting  against  the  heails  of  the  ribs,  and  covered  by  the 
pleura  costolis:  the  last  two  are,  however,  anterior  to  tho  rest,  being  placed  on 
the  side  of  the  bodies  of  tho  vertcbno.  The  ganglia  are  small  in  size,  and  of  a 
grayish  color.  Tho  first,  larger  than  the  rest,  is  of  an  elongated  form,  and  usually 
blendtMl  with  the  Inst  cervical.  They  are  connected  together  by  oorddike  pro- 
lon^tions  from  their  substance. 

Ihe  external  branches  from  each  ganglion,  usually  two  in  number,  communicate 
with  each  of  tho  Jorsal  spinal  nerves. 

The  internal  branches  from  the  six  n-pji^r  ganglia  are  very  small,  and  distribute 
filaments  to  the  thoracic  aorta  and  its  branches,  besides  email  branches  to  the 
bodies  of  the  vertebrso  and  their  ligaments.  Branches  from  the  third  and  fourth 
gantjUa  form  part  of  the  posterior  pulmonary  plexus. 

The  internal  branches  from  the  six  lower  ganglia  are  largo  and  white  in  color; 
tbey  distribute  filaments  to  the  aorta,  and  unite  to  form  the  three  splanuhnic 
nerves.     These  are  named,  the  great,  the  lesser,  and  the  smallest  or  renal  spfanchnic. 

The  Great  t^lanehnie  nerve  is  of  a  white  color,  firm  in  te.xture,  and  bears  a 
marked  contrast  to  the  ganglionic  nerves.  It  is  formed  by  branches  fniin  the 
thoraoio  ganglia  between  the  sixth  and  tenth,  receiving  filaments  (according  to 
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Mr.  Beck)  from  all  the  thoracic  ganglia  above  the  sixth.  These  roots  unite  to 
form  a  large  round  cord  of  considerable  size.  It  Jtaceuds  obliquely  inwards  in 
fipont  of  the  bodies  of  the  vertebraj  along  the  posterior  mediastinum,  jxirforatcs  the 
cru3  of  the  Diupliragm,  and  terminates  in  the  semilunar  ganglion,  di±;tributing 
filaments  to  the  renal  plexus  and  supra-renal  gland. 

The  Lesser  SpUtnchnic  nerve  is  formed  by  Ulamects  from  the  tenth  and 
eleventh  ganglia,  and  from  the  cord  between  them.  It  pierces  the  Diaphragm 
with  the  preceding  nerve,  and  joins  the  coeliac  plexus.  It  communicates  in  the 
chest  with  the  great  splanchnic  nerve,  and  occasionally  sends  filaments  to  the 
renal  plexws. 

The  Smalkst  or  Renal  Splanchnic  nerve  arisesfrom  tlie  last  ganglion,  and,  piercing 
the  Diaphragm,  terminates  in  the  renal  plexus  and  lower  part  of  the  oojliac  plexoo. 
It  occasionally  communicates  with  the  preceding  nerve. 

A  striking  analogy  appears  to  exist  between  the  splanchnic  and  the  cardiao 
nerves.  The  c:irdiac  nerves  arc  three  in  number;  they  arise  from  tbe  three 
cervical  ganglia,  and  are  distributed  to  a  large  and  important  organ  in  the  thoracic 
cavity.  The  splanchnic  nerves,  also  three  in  number,  are  connected  probably 
with  all  the  dorsal  ganglia,  and  are  distributed  to  important  organs  in  the  abdominal 
cavity. 

The  Epigastric  or  Solar  pkxM  supplies  all  the  viscera  in  the  abdominal  cuvity. 
It  consists  of  a  dense  network  of  nerves  and  ganglia,  situated  behind  the  stomach 
and  in  IVont  of  the  aorta  and  crura  of  the  Diaphragm.  It  surrounds  the  coeliac 
axis  and  root  of  the  superior  mesenteric  arteiry,  extending  downwards  as  low  aa 
the  pancreas,  and  outwards  to  the  supra-renal  capsules.  This  plexus,  and  the 
ganglia  connected  with  it,  receive  the  great  splanchnic  nerve  of  both  sides,  part 
of  the  leader  splanchnic  nerves,  and  the  termination  of  the  right  pneumogastria 
It  distributes  filaments,  which  accompany,  under  the  name  of  plexuses,  all  the 
branches  from  the  front  of  the  abdnminul  aorta. 

The  scmilttnar  ganglia  of  the  solar  plexus,  two  in  number,  one  on  each  side, 
are  the  largest  ganglia  in  the  l>ody.  They  arc  large  irregular  gangliform  masses, 
formed  by  the  aggregation  of  smaller  ganglia^  having  interspaces  between  them. 
They  are  situated  by  the  side  of  the  coeliac  axis  and  superior  mesenteric  artery, 
close  to  the  supra-renal  glands,  the  one  on  the  right  side  lying  beneath  the  vena 
cava;  the  upper  part  of  each  ganglion  is  joined  by  the  greater  and  leaser 
splanchnic  nerves,  and  to  the  inner  side  of  each  the  branches  of  the  solar  plexus 
are  connected. 

From  the  solar  plexus  are  derived  the  following  t — 


Phrenic  or  diaphragmatic  plexus. 
Coeliiic  plexus. 
Gastric  plexus. 
Hepatic  plexus. 
Splenic  plexus. 


Supra- renal  plexus. 
Ilcnal  plexus. 

Superior  mesentcrio  plexui. 
Spermatic  plexus. 
Inferior  mesenteric  plexns. 


The  plirenic  plexus  accompanies  the  phrenic  arteir  to  the  Diaphragm,  which 
it  supplies,  some  filaments  passing  to  the  supra-renal  gland.  It  arises  from  the 
upper  part  of  the  semilunar  ganglion,  and  is  larger  on  the  right  than  on  the  lel^ 
side.  In  connection  with  this  plexus,  on  the  right  side,  at  iL-^  point  of  junction 
with  the  phrenic  nerve,  is  a  small  ganglion  (ganglion  diaphragmaticum).  This 
ganglion  is  placed  on  the  under  surface  of  the  Diaphragm,  near  the  supra-Tcoal 

fland.     Its  branches  arc  distributed  to  the  vena  c:iva,  supra-renal  gland,  and  the 
epatic  plexus.     The  ganglion  is  absent  on  the  lefl  side. 

The  mpra-renal  plexm  is  formed  by  branches  from  the  solar  plexus,  from  the 
semilunar  ganglion,  and  from  the  splanchnic  and  phrenic  nerves,  a  ganglion  being 
formed  at  the  point  of  junction  of  the  latter  nerve.  It  supplies  the  sapra-renw 
gland.  The  branches  of  this  plexus  are  remarkable  for  their  large  size,  in  com- 
parison with  the  size  of  the  organ  lliey  supply. 

The  renal pUxus  is  formed  by  filaments  from  the  solar  plexus,  the  outer  part 
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of  the  Ecmilunar  ganglion,  and  the  aortic  plexus.     It  is  also  joined  hy  fil-iraenM  I 
from  the  lesser  and  smallest  splanchnic  nerves,     llie  nerves  frum  these  aonrcea, 
fifteen  or  twenty  in  number,  have  numerous  ganglia  developed  upon  them.    They  | 
accompany  the  branches  of  the  renal  artery  into  the  kidney;  some  filaments  on 
the  right  side  being  distributed  to  the  vena  cava,  and  others  to  the  spcrmatio 
plexu8,  on  both  sides. 

The  spf.rmatic  picxtcs  is  derived  from  the  renal  plexus,  receiving  branches  from 
the  aortic  plexus.     It  accompanies  the  .spermatic  vessels  to  the  testes. 

In  the  female,  the  ovarian  plextia  is  distributed  to  the  ovaries  and  fundus  of  the 
uterus. 

The  e€tU(K  plexus,  of  large  size,  is  a  direct  continuation  from  the  solar  plexus: 
it  surrounds  the  cccliac  axis,  and  subdivides  into  the  gastric,  hepatic,  and  splenic 
plexuses.  It  receives  branches  from  one  or  more  of  the  splanchnic  nerves,  and, 
on  the  left  side  a  filament  from  the  pneumogastric. 

The  gastric  plexus  accompanies  the  gastric  artery  along  the  lesser  curvature  of 
the  stomach,  and  joins  with  branches  from  the  leit  paeumogastrio  nerve.  It  id 
distributed  to  the  stomach. 

The  hepalic  plexus,  the  largest  oflset  from  the  coeliao  plexus,  receives  filamonta 
from  the  left  pneumogastric  and  right  phrenic  nerves.  It  accompanies  the  hepatic 
artery,  ramifying  in  the  substance  of  the  liver  upon  its  branches  and  upon  those 
of  the  vena  port^. 

Branches  from  this  plexus  accompany  all  the  divisions  of  the  hepatic  artery. 
ThiLs  there  is  a  pj'loric  plexus  accompanying  the  pyloric  branch  of  the  hepatic, 
which  joins  vnth.  the  gastric  plexus,  and  pneumogastric  nerves.  There  is  also  a 
gastro-duodenal  plexus,  which  subdivides  into  the  pancrcati co-duodenal  plexus, 
which  accompanies  the  pancreatico-duodenal  artery,  to  supply  the  pancreas  and 
duodenum,  joining  with  branches  from  the  mesenteric  plexus;  and  a  gaiitro- 
epiploic  plexus,  which  accompanies  tho  right  gastroepiploic  artery  along  the 
greater  curvature  of  the  stomach,  and  anastomoses  with  branches  from  the  splenio 
plexus.  A  cystic  plexus,  which  supplies  the  gall-bladder,  also  arises  from  tho 
nepatic  plexus,  near  the  liver. 

The  splenic  plexus  is  fonned  by  branches  from  the  right  and  left  semilunar 
ganglia,  and  from  the  right  pneumogastric  nerve.  It  accompanies  the  sj)lenio 
artery  and  its  branches  to  the  substance  of  the  spleen,  giving  ofl^  in  its  course, 
filaments  to  the  pancreas  (pancreatic  plexus),  and  the  left  gastro- epiploic  plexus, 
which  accompanies  tlie  gastro-epiploica  sinistra  artery  along  the  convex  border  of 
the  Htomach. 

The  superior  mesenteric  pkaeus  is  a  continuation  Of  the  lower  port  of  tho  great 
solar  plexus,  receiving  a  branch  from  the  junction  of  the  right  pneumogastrio 
nerve  with  the  coeliac  plexus.  It  surrounds  the  superior  mesenteric  artery,  which 
it  accompanies  into  the  mesentery,  and  divides  into  a  number  of  secondary  plex- 
uses, which  are  diatributetl  to  all  the  parts  supplied  by  the  artery,  viz.,  pan- 
creatic branches  to  the  pancreas ;  intestinal  branches,  which  supply  the  whole  of 
the  smallintestine;  and  ileo- colic,  right  colic,  and  middle  colic  branches^  which 
supply  tho  corresponding  parts  of  the  great  intestine.  The  nerves  composing 
this  plexus  are  white  in  color,  and  firm  in  texture,  and  liavc  numerous  ganglia 
developed  upon  them  near  their  origin. 

The  aortic  plexus  is  formed  by  branches  derived,  on  eacli  side,  from  the  semi- 
lunar ganglia  and  renal  plexuses,  receiving  filaments  from  some  of  the  lumbar 
ganglia.  It  is  situated  uy)on  the  sides  and  front  of  the  aorta,  between  the  origins 
of  the  superior  and  inferior  mesenteric  arteries.  From  this  plexus  arise  the  in- 
ferior mesenteric,  part  of  the  .spermatic,  and  the  hypogastric  plexuses;  and  it  dis- 
tributes filaments  to  the  inferior  cava. 

The  inferior  mesenteric  plexus  is  derived  chiefly  from  the  left  side  of  the  aortio 
plexus.  It  surrounds  the  inferior  mesenteric  artery,  and  divides  into  a  number  of 
secondary  plexuses,  which  are  distributed  to  all  tl«3  parts  supplied  by  the  artery, 
viz.,  the  ieii  colic  and  sigmoid  plexuses,  which  supply  the  descending  and  bigmuid 
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ficxuro  of  the  colon;  and  the  sujxirior  licmorrhoidal  plcxiis,  which  supplies  Iho 
upper  part  4>1'  the  rocLuin,  anil  joins  in  the  pelvis  with  branches  from  the  lefi 
hy]X>gastric  plexus. 

The  Lcmdar  Portion*  of  the  SmPATHEnc. 

The  lumbar  portion  of  the  s^Tnpathetie  is  situated  in  front  of  the  vertehral 
column,  along  the  inner  margin  of  Ihe  Psoas  musclo.  It  conaiats  usually  of  four 
ganglia,  connected  together  by  interganglionic  oordi!.  The  ganglia  are  of  Kinall 
si^c,  of  a  grayish  o^lor,  lionleiform  in  sliajw,  and  placed  much  nearer  the  median 
line  than  the  thoracic  ganglia. 

The  superior  and  inferior  branches  of  the  lumbar  piuglia  serve  us  communicat' 
ing  brauchcs  between  the  chaia  of  ganghii  in  this  regiuu.  They  arc  usually  cdnglc^ 
and  of  a  white  color. 

The  fxternal  branches  eominimicate  with  the  lumbar  npiiial  ncr^'es.  From  ilia 
situation  of  the  lumbar  ganglia,  these  branches  are  longer  thivn  in  the  other 
regions.  They  are  usually  two  in  number  for  each  ganglion,  and  accompany  the 
lumbar  arteries  around  the  aides  of  the  bodies  of  the  vertebno,  passing  beneath 
the  fibrous  arches  from  which  the  fibres  of  the  Psoa.s  muscle  partly  arise. 

The  intemal  hntjuihes  pass  inwards,  in  front  of  the  aorta,  and  form  the  lumbar 
aortic  plexus  (already  described).  Other  branches  descend  in  front  of  the  com- 
mon iliac  arteries,  and  join,  over  the  promontory  of  the  sacrum,  to  fonn  thu 
hypogastric  plexus.  Numoruua  delicate  lilameuts  arc  also  distributed  to  the 
bodies  of  the  vertebra}  and  the  ligaments  oonuocting  them. 

Pelvic  Portion  of  the  Stmpathetic. 

The  pelvic  portion  of  the  sympathetic  is  sitiiated  in  front  of  the  sacrum,  along 
the  inner  siile  of  the  anterior  sacral  foramina.  Tt  consists  of  four  or  five  small 
ganglia  on  each  aide,  connected  together  by  interganglionic  cords.  Below,  they 
converge  and  unite  on  tlio  front  of  the  coccyx,  by  means  of  a  small  ganglion 
(ganglion  impar^ 

The  superior  and  inferior  branches  are  the  cords  of  communication  between  the 
ganglia  above  and  below. 

The  external  bratiches,  exceedingly  short,  communicate  with  the  sncral  nerves. 
They  are  two  in  number  to  each  ganglion.  The  coccygeal  nerve  oommnaicates 
either  with  the  la-st  sacral  or  the  coccygeal  ganglion. 

The  internal  branches  ctmimunicate,  on  tlie  front  of  the  sacrum,  with  the 
corresiiondinif  brauohes  from  the  opposite  side ;  some,  from  the  first  two  ganglia, 
pass  to  join  the  pelvic  plexus,  and  others  form  a  plexu.9,  which  accompanies  the 
middle  sacral  artery. 

The  hypogastric  plexus  supjdies  the  viscera  of  the  pelvic  cavit}'.  It  is  situated 
in  front  of  the  promontory  of  the  sacrum,  between  the  two  common  iliae  arteries, 
and  is  formetl  by  the  union  of  numerous  filaments,  which  descend  on  eaeh  side 
from  the  aortic  tdexus,  from  the  lumbar  gnnglia,  and  from  the  first  two  sacral 
ganglia.  This  plexus  contains  no  ganglia,  and  bifurcates,  below,  into  two  lateral 
portions,  which  form  the  inferior  hypogastric  or  pelvic  plexuses. 

IXFERIOR    nYPOOASTRIG  OB   PELVIC  PlESUS. 

The  inferior  hypogastric  or  ]jelvic  plexus  is  situated  at  the  side  of  the  rectum 
and  bladder  in  the  male,  and  at  the  side  of  the  rectum,  vagina,  and  bladder, 
in  the  female.  It  is  formed  by  a  continuation  of  the  hyi*ogastrio  plexus,  by 
branches  from  the  second,  third,  and  fourth  sacral  nerves,  and  by  a  few  filiuncnls 
from  the  sacral  ganglia.  At  the  point  of  junction  of  those  ner^'es,  small  ganglia 
are  found.  From  this  plexus  numerous  bmucbes  are  distributed  to  all  the  viacera 
of  the  pelvis.    They  accompany  the  bnmchcs  of  the  internal  iliac  artery. 
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in/fTior  nemorrhomal  plexus  arises  Irom  the  bacK  part  ot  tlie  pelvic 
plexu3.  It  supplies  the  rectum,  jomiug  with  biauches  of  the  superior  hemorrhoidal 
plexus. 

The  vesical  plexus  arises  from  the  fore  part  of  the  pelvic  plexus.  The  nerves 
composing  it  are  numerous,  and  contain  a  large  proportion  of  spinal  nerve  fibres. 
They  accorapauy  tiie  vesical  arteries,  and  are  distributed  to  the  side  aud  base  of 
the  bladder.  Numerous  filaments  also  pass  to  the  vesiculao  seminales,  and  vaa 
deferens;  those  accompan^nng  the  vas  deferens  join,  on  the  spermatic  cord,  with 
branches  from  the  spermatic  plexus. 

The  prostatic  phxus  is  continued  from  the  lower  part  of  the  pelvic  ploxua. 
The  nerves  composing  it  are  of  large  size.  They  are  dLstributed  to  the  prostato 
gland,  vesicul*  aeminalea,  aud  erectile  structure  of  the  penis.  The  nerves  sup- 
plying the  erectile  structure  of  the  penis  consist  of  two  sets,  the  small  and  large 
caveruous  nerves.  They  are  slender  filaments,  which  arise  from  the  fore  part  of 
the  prostatic  plexus;  and,  after  joining  with  branches  from  the  internal  pudic 
nerve,  pass  forwards  beneath  the  pubic  arch. 

The  small  cavernous  rwrves  perforate  the  fibrous  covering  of  the  jwnis  near 
its  root. 
'        The  larrje  cavernous  nerve  passes  fonvards  along  the  dorsum  of  the  penis,  joins 
with  the  dorsal  branch  of  the  pudic  nerve,  and  is  distributed  to  the  corpus  cavcr- 
nosuro  and  corpus  spongiosum. 

Tbe  vatjinal  plextut  arises  from  the  lower  part  of  the  pelvic  plexus.  It  is  lost 
on  the  walls  of  the  vagina,  being  distributed  to  tlio  erectile  tissue  at  its  anterior 
part,  and  to  the  mucous  membrane.  The  nerves  comjwsing  this  plexus  contain, 
like  the  vesical,  a  hirge  proportion  of  spinal  ner\'e  fibres. 

The  uteri-ne  wrves  arise  from  the  lower  part  of  the  hypogastric  plexus,  above 
the  point  where  the  branches  from  the  sacral  nerves  join  the  pelvic  plexus.     They 
accompany  the  uterine  arteries  to  the  side  of  the  organ  between  the  layers  of  the 
broad  ligament,  and  are  distributed  to  the  cervix  and  lower  part  of  the  body  of  • 
the  uterus,  penetrating  its  substance. 

Other  filaments  i)asi  separately  to  the  body  of  the  uterus  and  Fallopian  tube. 

Branches  from  the  hypogastric  plexus  accompany  the  uterine  arteries  into  the 
__  Bubfitance  of  the  uterus.     LpoD  these  filaments  ganglionic  enlargements  are  found.* 


*  Hach  difi^rencc  of  opinion  still  exists  as  to  irhelfacr  the  uterine  nerves  pnlargfe  darinfr  preg- 
nancy. Dr.  Robert  Ijqc  fitntes.  us  the-  result  of  n  series  of  eluborato  invvt^tig-iitions,  tticit  toe 
nerves  and  ganglia  8U|)pIyini|i:  the  aterus  l»ecftme  greatly  enlarged  during  gestation,  iliiis  eonfirm- 
ing  tbe  obgervatioiis  proviouxly  made  by  William  Ilantcr,  ana  Ticdemann.  Dr.  Snow  B«ck,  on 
the  other  hand,  oaaerts  that  tbe  nerves  do  not  alter  in  size  daring  prcpnincT. 

For  5  detailed  account  of  this  subject,  lh(»  reader  should  refer  to  "'I  he  Auulomy  of  The  Nerves 
of  the  Uterus,"  by  Kobert  Leen  M.  I>..  1841 ;  to  two  papers  by  tbe  riamc  nutbor  in  the  Phil. 
Traaf^.,  for  1842 ;  and  to  Dr.  Snow  Beck's  paper.  "On  the  Kcrres  of  the  UteroB,"  in  the  Phil, 
Traus.,  for  1B46. 


]mpilla; ;  and  within,  or  imbe^ldod  beneutt  it,  are  the  sweat-glands,  hair-foUicles^ 
«i)u  sebaceous  glands. 

The  derma  or  Irtie  skin  ig  tongh,  flexible,  and  highly  elastic,  being  admirably 
adapted  to  defend  the  internal  parts  from  violence.    It  consiMs  of  6bro>areolar 
tissae,   intermixed  with  numerous  bloodvessels,  lymphatics,   and  nerves.    Thoi 
fibro-arcolar  tissue  forms  the  framework  of  the  cutis;  it  la  oompoaed  of  fijitt] 
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interlacing  bundles  of  wliite  fibrous  tissue,  intermixed  with  a  much  smaller  pro- 
portion of  yellow  eliwtic  fibres,  tbe  amount  of  which  varies  in  different  parts. 
The  fibro-ai'oolar  tissue  is  more  abundant  in  the  deeper  layers  of  the  cutis,  wUere 
it  is  dense  and  firm,  the  meshes  being  large,  and  gradually  becoming  blcuded  with 
the  subcutaneous  areolar  tissue;  towards  the  surface,  the  fibres  become  finer  and 
more  closely  interlaced,  the  most  superficial  layer  being  covered  with  numerous 
small,  conical,  vascular  eminences,  the  papilloi.  From  these  differences  in  the 
structure  of  the  cutis  at  different  parts,  it  is  usual  to  describe  it  as  consisting  of 
two  layers ;  the  deep  layer  or  corium,  and  the  superficial  or  papillary  layer. 

The  corium  consists  of  strong  interlacing  fibrous  bands,  composed  chiefly  of 
the  white  variety  of  fibrous  tissue ;  but  eontjiining,  also,  some  fibres  of  the  yeUow 
elastic  tissue,  which  vary  in  amount  in  difl'erent  parts.  Towards  the  attached 
surface,  the  fasciculi  are  large  and  coarse ;  and  the  areola  left  by  their  interlacing 
large  and  occupied  by  adipose  tissue  and  the  swcat-ghinds.  This  element  ot 
the  skin  becomes  gradually  blended  with  the  auboutaneouti  areolar  tissue.  Towards 
the  free  surface,  the  fasciculi  are  much  finer,  and  they  have  a  closer  interlacing, 
the  most  superficial  layers  consisting  of  a  transparent,  homogeneous  matris.  with 
imbedded  nuclei. 

The  corium  varies  in  thicknesw,  from  a  quarter  of  a  line  to  a  line  and  a  half,  in 
different  parts  of  the  body.  Thus,  it  is  thicker  in  the  more  exposed  regions,  as 
the  palm  of  the  hand  and  solo  of  the  foot :  on  the  posterior  aspect  of  the  body, 
than  the  front;  and  on  the  outer  side  of  the  limbs  than  the  inner.  In  the  eye* 
lids,  scrotum,  and  |>enis,  it  is  exceedingly  thin  and  delicate.  The  skin  generally 
is  thicker  in  the  male  than  in  the  female. 

The  areola  arc  occupied  by  adipose  tissue,  hair  follicles,  and  the  sudatory  and 
sebaceous  glands;  they  are  the  channel  by  which  the  vessels  and  nerves  are 
distributed  to  the  more  superficial  strata  of  the  corium,  and  to  the  papillary 
layer. 

Plain  muscular  fibres  are  found  in  the  superficial  layers  of  the  corium,  where- 
ever  hairs  are  found ;  and  in  the  subcutaneous  areolar  tissue  of  the  scrotum,  penis, 
perineum,  and  areola  of  the  nipple.  In  the  latter  situations,  the  fibres  are  arranged 
in  bands,  closely  reticulated  and  disposed  in  superimposed  laminaj. 

The  papillary  layer  is  situated  ui>on  the  free  surface  of  the  corium ;  it  consists 
of  numerous  small,  highly  sensitive,  and  vascular  eminences,  the  papillje,  which 
rise  perpendicularly  from  its  surface,  and  form  the  essential  element  of  the  organ 
of  touch.  The  papilla  are  conical -shaped  eminences,  having  a  round  or  blunted 
extremity,  occasmnally  divided  into  two  or  more  parts,  and  connected  by  their 
base  with  the  free  surface  of  the  corium.  Their  average  length  is  about  ^igth 
of  an  inch,  and  they  measure  at  their  base  about  jiijth  of  an  inch  in  diameter. 
On  the  general  surtace  of  the  body,  more  especially  in  those  parts  which  are 
endowed  with  slight  sensibility,  they  are  few  in  number,  short,  exceedingly  minute, 
and  irregularly  scattered  over  the  surface ;  but  in  other  situations,  as  upon  the 
palmar  surface  of  the  hands  and  fingers,  upon  the  plantar  surface  of  the  leet  and 
toes,  and  around  the  nipple,  they  are  long,  of  large  size,,  closely  aggregated 
together,  and  arranged  in  parallel  curved  lines,  forming  the  elevated  ridges  seen 
on  the  free  svirface  of  the  epidermis.  In  these  ridges,  the  larger  papiilse  are 
arranged  in  a  double  row,  witn  smaller  papillaa  between  them  ;  and  the.'uj  rows  are 
subdivided  into  small  square-shaped  masses  by  short  transverse  furrows  regularly 
disposed,  ia  the  centre  of  each  of  which  is  the  minute  orifice  of  the  duct  of  a 
sweat-gland.  No  papillte  exist  in  the  grooves  between  the  ridges.  In  structure 
the  papilljB  resemble  the  superficial  layer  of  the  cutis;  consisting  of  a  homogeneous 
tissue,  faintly  fibrillated,  and  containing  a  few  fine  elastic  fibres.  The  smaller 
papillte  contain  a  single  capillary  loop ;  but  in  tlio  larger  the  vesaels  are  convoluted 
to  a  greater  or  less  degree;  each  papilla  also  contains  one  or  more  nerve  fibres^ 
but  the  mode  in  which  these  terminate  is  uncertain.  In  those  parts  in  which  the 
sen.se  of  touch  is  highly  developed,  as  in  the  lips  and  palm  of  the  hand,  the 
nerve  fibres  appear  to  have  some  intimate  connection  witn  an  oval-shaped  body, 
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not  imlike  a  Pacinian  corpuscle,  wliir.li  occupies  tlie  prinuipal  part  of  the  interior 
of  each  pupilla,  narncd  "  tactile  corpuaclc."  The  nature  of  these  bodies  is  obscure* 
"Wugnor  dL'scribed  them  aa  oval-shaped  bodies,  made  up  of  superimposed  saccular 
laniiuo:,  presenting  some  resemblance  to  a  miniature  fir  cone,  and  regarded  them  as 
directly  concenicd  in  the  sense  of  touch.  Kolliker  considers  that  the  central  part 
of  the  papilhe  generally  consists  of  a  more  homogeneous  connective  tissue  than 
the  outer  part,  suixoundcd  by  a  sort  of  sheath  of  olastic  fibres,  and  believes  that 
these  corpuscles  are  merely  a  variety  of  thirf  structure.  The  nervo  fibres,  accord- 
ing to  this  observer,  run  up  in  a  waving  course  to  the  corpuscle,  not  ptinclrating 
it,  but  forming  two  or  thive  coils  round  it,  and  finally  join  together  in  loops. 
These  biKlies  are  not  found  in  all  the  papilhe;  but  from  tlieir  existence  in  those 
parts  in  wliich  the  skin  is  highly  sensitive,  it  is  probable  that  they  are  sixjcially 
concemwi  in  the  sense  of  touch,  but  their  abjrenco  from  the  papilla?  of  other 
tactile  parts  shows  that  they  are  not  essential  to  this  sense.  No  lymphatics  have 
as  vet  l>een  discovered  in  the  papillre. 

Tlie  rpi'Jermis,  culick,  or  scarf-skin,  is  an  epithelial  structure,  accurately  moulded 
on  tlic  papillary  layer  of  the  derma.  It  forms  a  defensive  covering  to  the  surface 
of  the  true  skin,  and  limits  the  evaporation  of  watery  vapor  from  its  free  sur&ce. 
It  varies  in  thickness  in  diflerent  pavLs.  Wliere  it  is  exposed  to  pressure  and  the 
influence  of  the  atmosphere,  as  upon  the  palms  of  the  hands  and  soles  of  the  feet, 
il  is  thick,  hard,  and  horny  in  texture;  whilst  that  which  lies  in  couUict  with  the 
rest  of  the  body  is  twfl  and  cellular  in  structure.  The  deeper  and  softest  layers 
have  been  called  the  rete  mvcosuni,  the  terra  rete  being  applied,  from  the  deepest 
layers  presenting,  when  isolated,  numerous  depressions,  or  complete  apertures, 
■wnich  have  been  occupied  by  the  projecting  papilla;. 

The  free  surface  of  the  epidermis  is  marked  by  a  network  of  linear  furrows  of 
variable  size,  marking  out  the  surface  into  a  number  of  spaces  of  polj'gonal  or 
lozeuge-shapeti  form.  Some  of  those  furrows  arc  large,  as  opposite  the  flexures 
of  the  joints,  and  correspond  to  the  folds  in  the  derma  produced  by  tlieir  move- 
ments. In  other  situations,  as  upon  tho  back  of  the  hand,  they  are  exceedingly 
fine,  and  intersect  one  another  at  various  angles;  upon  tho  palmar  surface  of  too 
hand  and  fingers,  and  uiwrn  the  sole,  these  linea  are  very  distinct,  and  have  a 
curvilinear  arrangement,  and  depend  upon  the  large  size  and  peculiar  arrangement 
of  the  paiullas  upon  which  the  epidermis  is  placed.  The  deep  surface  of  the 
epidermis  is  accurately  moulded  upon  the  papillary  layer  of  the  derma,  each 
papilla  being  invested  by  its  epidermic  sheath ;  so  that  when  this  layer  is  removed 
by  maceration,  it  presents  a  number  of  pits  or  depressions  corresponding  to  the 
elevations  of  the  pnpill*,  as  well  as  the  furrows  left  in  the  intervals  but  weon  them. 
Fine  tubular  prolongations  from  this  layer  are  continued  into  the  duuts  of  the 
sudatory  and  sebaceous  glands.  In  structure,  the  epidermis  consists  of  flattened 
cells,  agglutinated  together,  and  having  a  laminated  arrangement.  In  the  deeper 
layersthocellsarelarge,  rounded  or  columnar,  and  filled  with«ofl  opaque  contents. 

In  tho  superficial  layers  the  cells  are  flattened,  transparent,  dry,  and  firm,  and 
their  contents  converted  into  a  kind  of  homy  matter.  The  iliflerence  in  the 
structure  of  these  layers  is  dependent  upon  the  mode  of  growth  of  the  epidermis. 
As  the  external  layers  desquamate,  from  their  being  constantly  subjected  to  attri- 
tion, they  are  reproduced  from  beneath,  successive  layers  gradually  approacliing 
towards  the  free  surface,  which,  in  their  turn,  die  and  are  cast  off. 

These  cells  are  developo*l  iu  the  liquor  snnguiiii.s,  which  is  poured  out  on  the 
free  surface  of  the  derma ;  tbcy  contain  nuclei,  and  form  a  thin  stratum  of  closely- 
affgregatc<l  nucleated  cells,  which  cover  the  entire  extent  of  the  i>apillary  layer. 
Tne  deepest  layer  of  cells,  accortling  to  KoUiker,  are  of  a  columnar  form,  and  are 
arranged  perpendicularly  to  the  free  surface  of  the  derma,  forming  either  a  single 
or  a  double,  or  even  triple,  layer ;  the  Inminie  succeeding  these  are  composed  of 
cells  of  a  more  rounded  form,  the  contents  of  which  are  soft,  opaque,  granular,  and 
soluble  iu  acetic  acid.  As  these  cells  successively  approach  the  surface  by  the 
development  of  fresh  layers  from  beneath,  they  assume  a  flattened  shape  from  th» 
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evaporation  of  their  fluid  contents,  and  finally  form  &  transpnront,  f\ry,  mem- 
branou3  scale,  lose  their  nuclei,  and  apparently  Decome  changou  in  their  chemical 
composition,  as  they  ore  unaffected  now  by  acetio  acid. 

The  black  color  of  tho  skin  in  the  negro,  and  tlie  tawny  color  among  Borae  of 
the  white  races,  is  due  to  the  presence  of  pigment  in  the  cells  of  the  cuticle. 
This  pigment  is  more  especially  distinct  in  the  cells  of  the  deeper  layer  or  rcte 
mucosum,  and  is  similar  to  that  found  in  the  choroid.  As  tho  cells  approach  the 
Burfftcc  and  desiccsiic.  tlie  color  becomes  partially  lost. 

The  arteries  which  supply  the  skin  divide  into  numerous  branches  in  tho  pub- 
cutaneoua  tissue ;  they  then  pasa  through  the  areolae  of  the  corium,  and  divido 
into  a  dense  capillary  plexus,  which  supplies  the  sudatory  and  sebaceous  glands 
and  the  hair  follicles,  terminating  in  the  ?uj;erficial  layera  of  the  corium,  by  form- 
ing a  capilhiry  network,  from  which  numerous  fine  branches  attend  to  the  papillte. 

The  lyjHjihtUic  vessel  are  arranged  in  a  minute  plextfonn  network  in  the 
superficial  layers  of  the  corium,  where  they  become  interwoven  with  the  capillary 
and  nervous  plexuses;  they  are  espeuiully  abundant  in  the  scrotum  and  round 
the  nipple. 

The  nervM  which  supply  tho  skin  ascend  vnth  the  vessels  through  tho  areola) 
of  the  deep  layers  of  the  corium  to  the  more  superficial  layers,  where  they  form 
a  minute  ploxiform  mesh.  From  this  plexus,  the  primitive  nerve  fibres  pass  to 
be  distributed  to  tho  ijapillto.  The  nerves  are  most  numerous  in  those  parts  which 
are  provided  with  the  greatest  sensibility. 

ArPEXDAGES   OF    THE  SkIX. 

The  appendages  of  the  skin  are,  the  nails,  the  hairs,  the  Eudoriferons  and 
sebaceous  glands,  and  their  ducts. 

The  nails  and  hairs  are  peculiar  modifications  of  the  epidermis,  consisting 
essentially  of  the  same  cellular  structure  as  that  membrane. 

The  A«*ij  are  flattened  elastic  structures  of  a  homy  texture,  placed  upon  the 
dorsal  suriace  of  the  terminal  phalanges  of  the  fingers  and  toes.  Each  nail  is 
convex  on  its  outer  surface,  concave  within,  aud  is  implanteil  by  a  portion  called 
the  root  into  a  groove  of  the  skin ;  tho  exposed  portion  is  calle*!  t/ie  body,  and  the 
anterior  extremity,  the  free  ci'je.  Tho  nail  has  a  very  firm  adhesion  to  the  cutis, 
Iwjing  accurately  mouUled  upon  its  surface,  as  the  epidermis  is  in  other  purLs. 
The  part  of  the  cutis  )>eneath  the  Ixnly  and  root  of  the  nail  is  calle<l  the  matrix^ 
from  its  being  the  part  from  which  the  nail  is  produced.  Corresponding  to  the  body 
of  the  nail,  the  matrix  is  thick,  and  coverctl  with  large  highly  vascular  papillie, 
arranged  in  longitudinal  rows,  the  color  of  which  is  men  through  the  transparent 
tissue.  Behind  this,  near  tho  root  of  the  nail,  the  papillro  are  small,  less  vjiscular, 
and  have  no  regular  arrangement ;  hence  the  portion  of  the  nail  corresponding 
to  this  part  is  of  a  whiter  color,  and  called  lunula  from  its  form. 

The  cuticle,  as  it  passes  forwards  on  the  dorsal  surface  of  the  finger,  is  attached 
to  the  surface  of  the  nail,  a  little  in  advance  of  its  root;  at  the  extremity  of  tha 
finger,  it  is  connected  with  the  under  surface  of  the  nail,  a  little  behind  its  free  edge. 
The  cuticle  and  horny  structure  of  the  nail,  both  epidermic  structures,  are  thug 
seen  to  be  directly  continuous  with  each  other.  The  uuils,  in  structure,  consist  of 
cells  having  a  laminate<l  arrangement,  and  these  arc  almost  essentially  similar  to 
those  composing  the  epidermis.  The  deepest  layer  of  colls  which  lie  in  contact 
wth  the  papilUc  at  the  root  and  under  surface  of  the  nail,  are  of  elongated  tbrra, 
arranged  perpoudicularly  to  the  surface,  and  provided  with  nuclei;  those  which 
succeed  tliese  are  of  a  rounded  or  polygonal  form,  the  more  superficial  ones 
becoming  broad,  thin,  and  flattened,  ancl  go  closely  compacted  together  as  to  make 
the  limits  of  each  ceil  very  indistinct. 

It  is  by  the  sucx'.essive  growth  of  new  cells  at  the  root  and  under  surface  of  the 
body  of  the  nail,  that  it  advances  forwards,  and  maintains  a  due  thickness,  whilst 
at  the  same  time,  the  growth  of  the  nail  in  the  projx^r  direction  is  secured.  As 
these  cells  in  their  turn  become  displaced  by  the  growth  of  new  cells,  they  assiune 
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a  flattened  form,  lose  tlieir  nuclei,  and  finally  become  closely  compacted  together 
into  a  firnij  dense  horny  texture.  In  c/tfmt'cal  comjiosili'jn,  the  nails  resemble  the 
epidermis.  According  to  Mulder,  they  contain  a  somewhat  larger  proportion  of 
carbon  and  sulphur. 

Hairs  are  peculiar  modificatioDs  of  the  epidermis,  and  consist  essentially  of  the 
same  structure  as  thai  membrane.  They  arc  found  uu  nearly  every  part  of  the 
sariucc  of  the  body,  excepting  the  palnui  of  the  hands  and  soles  or  the  feet,  and 
vary  much  in  lengtli,  thickness,  and  color  in  diftcrcnt  parts  of  the  body,  and  in 
the  different  races  of  mankind.  In  some  parts  they  are  bo  ^ort  as  not  to  project 
beyond  the  follicle  containing  them ;  in  other  parts,  as  upon  the  scalp,  they  are  of 
oon-«iderable  length ;  along  the  margin  of  the  eyelids  and  upon  the  face,  they  are 
remarkable  for  their  thickness.  A  hair  consists  of  a  root,  the  part  implanted  in 
the  skin ;  the  shaft,  the  portion  projecting  from  its  surface  ;  and  the  point.     They 

Emerally  present  a  cyliudrical  or  more  or  lesa  flattened  form,  and  a  reniform  out- 
3c  upon  a  transverse  section. 

The  root  of  the  hair  presents  a  bulbous  enlargement  at  its  extremity;  it  is 
vbiter  in  color,  and  softer  in  texture,  than  the  stem,  and  is  lodged  in  a  follicolar 
involution  of  the  epidermis,  called  the  hair-folUcle.  When  the  hair  is  of  cod- 
siderable  length,  the  follicle  extends  into  the  subcutaneous  cellular  tissue.  The 
hair<follicle  is  bulbous  at  its  deep  extremity,  like  the  hair  which  it  contains,  and 
hail  opening  into  it,  near  its  free  extremity,  the  oriiice-s  of  the  ductji  of  one  or  more 
sebaceous  glands.  In  .structure,  the  hair- follicle  consists  of  two  coats:  an  outer 
or  dermic,  and  an  inner  or  cuticular.  The  outer  coat  is  formed  mainly  of  areolar 
tissue;  it  is  continuous  with  the  corium,  is  highly  vascular,  and  supplied  by 
numerous  minute  nervous  filaments.  The  inner  or  cuticular  lining  is  continuous 
•with  the  oimlerrai.%  and,  at  the  bottom  of  the  hair-follicle,  with  the  root  of  the  hair; 
this  cuticular  lining  resembles  the  epidermis  in  the  peculiar  rounded  form  and  soft 
character  of  those  cells  which  lie  in  contact  with  the  outer  coat  of  the  hair -follicle, 
and  the  ibin,  drv,  and  scaly  character  of  those  which  lie  near  the  surface  of  the 
hair,  to  which  tLey  are  closely  adherent.  When  the  hair  is  plucked  from  its 
follicle,  this  cuticular  lining  most  commonly  adheres  to  it,  and  forms  what  is  called 
the  root-sheath.  At  the  bottom  of  eacli  hair-follicle  is  a  small  conical -shaped 
vascuUr  eminence  or  papilla,  similar  in  every  respect  to  those  found  upon  the 
surface  of  the  skin;  it  is  continuous  with  the  dermic  layer  of  the  follicle,  is  highly 
vascular,  and  probably  supplied  with  nervous  fibrils:  this  is  the  part  tbrough 
which  material  is  supplied  for  the  production  and  constant  growth  of  the  baxr. 
The  root  of  the  hair  rests  upon  thia  conical-shaped  eminence,  and  is  continuous 
with  tho  cuticular  lining  of  the  I'olliole  at  this  nart.  It  consists  of  nucleated  cells, 
similar  in  every  respect  to  those  which  in  other  situations  form  the  epidermis. 
These  cells  gradually  enlarge  as  they  are  pushed  upwards  into  the  soft  bulb,  and 
some  of  thorn  contain  pigment  granules,  which  exist  either  in  iteparate  cells,  or 
the  granules  arc  separate,  but  aggregated  round  the  nucleus;  it  is  these  granules 
which  give  rise  to  the  color  of  the  hair.  It  occasionally  happens  that  thc^ 
pigment  granules  completely  fill  tho  cells  in  the  centre  of  the  bulb,  which  gives 
rise  to  the  dark  tract  of  pigment  ollen  found,  of  greater  or  less  length,  in  the  axis 
of  the  hair. 

Tho  shaft  of  the  Iiair  consists  of  a  central  part  or  medulla;  surrounding  this  is 
the  fibrous  part  of  the  hair,  covered  externally  by  tho  cortex.  The  medulla 
occupies  the  centre  of  the  shaft,  and  ceases  towards  the  point  of  the  hair.  It  is 
usually  wanting  in  the  fine  hairs  covering  the  surface  of  the  body,  and  commonly 
in  those  of  thcliead.  It  is  more  opaque  and  deeper  colored  than  the  fibrous  part, 
and  consists  of  cells  containing  pigment  or  fat-granules.  The  fibrous  portion  of 
the  hair  constitutes  the  chief  part  of  the  stem ;  its  cells  are  elongated,  and  unite 
to  form  flattened  ftisiform  fibres.  These  also  contain  pigment  granules,  which 
assume  a  linear  arrangement.  The  cells  which  form  the  cortex  of  the  hair  consist 
of  a  single  laj'cr  whic/h  surrounds  those  about  to  form  the  fibrous  layer;  they  aro 
converted  into  thin  flat  scales,  having  ua  imbricated  arrangement. 
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Tbe  &baccoy^  Glands  ore  small,  sacculatedj  glandular  organs,  lodged  in  the 
embstance  of  thu  corium  or  sub-<lermoid  tissue.  They  are  found  in  mo«4i  parta  of 
the  skin,  but  are  most  abundant  in  the  scalp  and  face ;  they  are  also  very  numerous 
around  the  apertures  of  the  anus,  nose,  mouth,  and  external  ear;  but  are  wanting 
in  the  palms  of  the  hands,  and  the  soles  of  the  feet.  Kacb  gland  consists  of  a 
single  duct,  more  or  less  capacious,  which  terminates  in  a  lobulate<1  pouch-like 
extremity.  The  basement  membrane  forming  the  wall  of  the  sac,  as  well  as  the 
duct,  is  lined  by  epithelium,  which  is  filled  with  particles  of  sebaceous  matter; 
and  this  becoming  detached  into  the  cavity  of  the  sac.  as  its  growth  is  renewed, 
constitutes  the  secretion.  The  number  of  sacculi  connected  with  each  duct  vary 
from  two  to  five,  or  even  twenty,  in  number.  The  orifices  of  the  ducta  open  most 
frequently  into  the  hair-follicles^  but  occasionally  upon  the  general  surface.  On 
the  nose  and  fkcc,  the  glands  are  of  large  size,  distinctly  lobulated,  and  often 
become  much  enlarge<l  from  the  accumulation  of  [>ent-up  secretion.  The  largest 
sebaceous  glands  are  those  found  in  the  eyelid,  the  Meibomian  glands. 

The  Sud/)rifcrous  or  Sweat- (f lands  are  the  organs  by  which  a  large  portion  of 
the  aqueous  and  gaseous  materials  are  excreted  by  the  skin.  Tliey  are  found  in 
almost  every  part  of  the  skin,  and  are  situated  in  small  pits  in  the  deep  parts  of 
the  coriura,  or  in  the  subcutaneous  areolar  tissue^  surrounded  by  a  quantity 
of  adipose  tissue.  They  are  small,  lobular,  reddish  botlies,  consisting  of  one  or 
more  convoluted  lubuli,  from  which  the  efferent  duct  proceeds  upwards  through 
the  corium  and  cuticle,  and  opens  upon  the  surface  by  a  slightly  enlarged  orifice. 
The  efferent  duct,  as  it  passes  through  the  corium,  pursues,  for  a  short  distance,  a 
spiral  course,  becoming  straight  in  the  more  superficial  part  of  this  layer,  and 
opens  on  the  surface  of  the  cuticle  by  an  oblique  vulve-like  aperture.  In  the 
parts  where  the  epidermis  is  thin,  the  ducts  are  finer  and  almost  straight  in  their 
course;  but  where  the  epidermis  is  thicker,  they  assume  again  a  spiral  arrange- 
ment, the  separate  windings  of  the  tube  being  as  clo^  and  as  regular  as  those  of 
a  common  screw.  The  spiral  course  of  these  ducts  is  especially  distinct  in  the  thick 
cuticle  of  the  palm  of  the  hand  and  sole  of  the  foot.  The  size  of  these  glanda 
varies.  They  are  especially  large  in  those  regions  where  the  amount  of  jXirspira- 
lion  !:*  great,  o-s  in  the  axilla,  where  thev  form  a  thin  mammlllatod  layer  of  a 
reddish  color,  which  corresponds  exactly  to  the  situation  of  the  hair  in  this 
region;  they  are  large,  also,  m  the  groin.  Their  number  varies:  they  are  most 
numerous  on  the  palm  of  the  hand,  and  present,  according  to  Kruuse,  2,800 
orifices  on  a  square  inch  of  the  integument>  aud  a  rather  less  number  on  the  solo 
of  the  foot  In  both  of  thtsc  situations,  the  orifices  of  the  ducta  are  exceedingly 
regular,  and  correspond  to  the  small  transverse  grooves  which  intersect  the  ridges 
of  papillte.  In  other  situations  Ihcy  are  more  irregularly  scattered,  but  in  nearly 
equal  numbers  over  parts  including  the  same  extent  of  surface.  In  the  neck  and 
back  they  are  least  numerous,  their  number  amounting  to  417  on  the  square  inch 
(Krause).  TTieir  total  number  is  estimated  by  the  same  writer  at  2,381,248;  and 
supposing  the  aperture  of  each  gland  to  represent  a  surface  of  j'a  of  a  line  in 
diameter,  he  calculates  that  the  whole  of  these  glands  would  present  an  evaporat- 
ing surface  of  about  eight  square  inches. 

Each  gland  consists  of  a  single  tube  intricately  convoluted,  at  one  end  termi- 
nating by  a  blind  extremitv;  at  the  other  end  opening  upon  the  surface  of  the 
skin.  In  the  larger  glands,  this  single  duct  usually  divides  and  subdivides 
dichotomously ;  the  smaller  ducta  ultimately  terminating  in  short  cascal  pouches, 
rarely  anastomosing.  The  wall  of  the  duct  is  tliick ;  the  width  of  the  canal  rarely 
exceeding  one-third  of  its  diameter.  The  tube,  both  in  the  gland  and  where  it 
fornu  the  excretory  duct,  consists  of  two  layers :  an  outer,  formed  by  fine  areolar 
tissue  ;  and  an  epithelium  lining  its  interior.  The  external  or  fibro-cellular  coat 
is  thin,  continuous  with  the  superficial  layer  of  the  corium,  and  extends  only  as 
high  as  the  surface  of  the  true  skin.  The  epithelial  lining  is  much  thicker,  con- 
tinuous with  the  epidermis,  and  alone  forms  the  spiral  portion  of  the  tube.  "VVhen 
the  cuticle  is  carefully  removed  Irom  the  aurtacc  of  the  cutis,  these  convoluted 
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tubes  of  epidennia  may  be  drawn  out,  and  form  nipplc-sbaped  projections  on  its 
under  surliicc.  Ac<x)rdiug  to  Kolliker,  a  l:iycr  of  non-striated  muscular  fibres 
arranged  longitudinally,  is  found  between  the  areolar  and  epithelial  coata  of  the 
duels  of  the  larger  sweat-glands,  as  in  the  axilla,  root  of  the  penis,  on  the  labia 
majora,  and  around  the  anus. 

The  contents  of  the  smaller  sweat-glands  are  quite  fluid;  but  in  the  lai^r 
glands,  the  contents  are  semi-fluid  and  opaque,  and  contain  a  number  of  colored 
granules,  and  cells  which  appear  analogous  to  epithelial  cells. 

The  Tonodk. 

The  tongue  is  the  organ  of  the  special  sense  of  taste.    It  is  situated  in 
floor  of  the  mouth,  in  the  interval  between  tlie  two  lateral  portions  of  the  body  of  J 

Ftg.  298.— Uppvr  Surfacu  ufthe  Toogne. 
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the  lower  jaw.  Its  base  or  root  is  directed  backwards,  and  connected  with  the 
OS  hyoides  by  numerous  muscles,  to  the  epiglottis  by  three  folds  of  mucous  mem- 
braue,  which  form  the  glosso-epiglottie  ligaments,  and  to  the  soft  palate  and 
pharynx  by  means  of  the  anterior  and  posterior  pilhirs  of  the  fauces.     Its  ap 
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or  tip,  tliin  and  narrow,  is  rlirectetl  forwards  against  the  inner  surface  of  Mju 
lower  incisor  tcetli.  Tlic  under  surface  of  the  tongue  is  cunnected  with  the 
lower  jaw  by  the  Gunio-hyo-glossi  muselea;  from  its  side^  the  mucous  mem- 
brane is  reflected  to  the  inner  surface  of  the  gums ;  and,  in  front,  a  distinct  fold 
of  that  membrane,  the  Irtenum  linguaa,  is  forme*i  beneath  its  under  surfiwe. 

The  tip  of  the  tongue,  part  of  its  under  surface,  its  sides,  and  dorsum,  are  free. 

The  ihraum  of  the  tongue  is  convex,  marked  along  the  middle  line  by  a  raphe, 
which  divides  it  into  two  symmetrical  halves;  aud  this  raphe  terminates  behind, 
al>nut  li;ilf  an  inch  fruhi  the  base  of  the  organ,  a  little  in  trout  of  a  deep  mucous 
follicle,  the  formnen  caecum.  The  anterior  two-thirds  of  this  surface  are  rough, 
and  covered  with  papillra;  the  posterior  third  is  more  smooth,  aud  covered  by  tlic 
projecting  orifices  of  numerous  muciparous  glands. 

The  mucotis  tnenibram  invests  the  entire  extent  of  the  free  surface  of  the 
tongue.  On  the  under  surface  of  the  organ  it  is  thin  and  smcKith,  and  may  be 
traced  on  either  side  of  the  frajnum,  through  the  ducts  of  the  submaxillary  glands; 
and  between  the  sides  of  the  tongue  and  the  lower  jaw,  through  the  ducts  of  the 
sublingual  glands.  On  being  traced  over  the  borders  of  the  organ,  it  gradually 
assumes  its  papillary  character. 

The  inucoiLs  membrane  of  the  tongue  consists  of  structures  analogous  to  those 
of  the  skin,  namely,  a  cuiis  or  cerium,  supporting  numerous  papiilee,  and  covered, 
as  well  as  the  papillae,  with  eptVielium. 

The  cutis  is  tough,  but  thinner  and  less  dense  than  in  most  parts  of  the  akin, 
aud  id  composed  of  similar  tit^uo.  It  conUiins  the  ramifications  of  the  numerous 
vessels  and  nerves  from  which  the  papillie  arc  suppUedj  and  affords  insertion  to 
all  the  intrinsic  muscular  fibres  of  the  orean. 

The  papillae  of  the  tongue  are  thiuklj'  disiributed  over  the  whole  of  its  Tipper 
surface,  giving  to  it  its  characteristic  roughness.  They  are  more  prominent  than 
those  of  tlie  skin,  which  is  chiefly  duo  to  their  not  "being  concealed  under  the 
epithelium,  but  from  their  standing  out  prominently  from  the  surface  like  ih©  villi 
of  the  intestine.  The  principal  varieties  are  the  papillie  maxima  (circumvallatre), 
papillte  mediai  (fuugifurmes),  aud  papillai  miuimie  (conicio  and  filiformes). 

The />rt/)i7/af  moicimx  (circumvallatie)  are  of  large  size,  and  vary  from  eight  to 
ten  in  number.  They  are  situated  at  the  back  part  of  the  dornuni  of  the  toi»gue, 
near  its  base,  forming  a  row  on  each  side,  which,  running  backwards  and  inwards, 
meet  in  the  middle  line,  like  the  two  lines  of  the  letter  A  inverted.  Kiich  papilla 
consists  of  a  central  flattened  projection  of  mucous  membrane,  circular  in  form, 
from  j'q  to  T^j  of  an  inch  wide,  attached  to  the  liottom  of  a  cup-shapod  depression 
of  the  mucous  membrane;  the  exposed  part  being  covered  with  numerous  »mall 
papillfe.  The  cup-shaped  depression  forms  a  kind  of  fossa  round  the  papilla, 
baviag  a  circular  margin  of  about  the  same  elevation,  covered  T^itb  smaller  papillie. 
The  fissure  corresponding  to  the  papilla,  where  the  tWQ  lines  of  the  circumvallate 
p&pillft:^  meet,  is  so  largo  and  deep,  that  the  niimti /ontmen  caecum  has  been  applied 
to  It.     In  the  smaller  papillae,  the  fissure  exists  only  on  one  side. 

The  papi'ilw  mfdiie  (fungiformes),  more  numerous  than  the  preceding,  are 
scattered  irregularly  and  sparingly  over  the  dorsum  of  the  tongue,  but  are  ibund 
chiefly  ut  its  sides  and  apex,  Tbey  are  easily  rccognizctl.  among  the  other  papillsa, 
by  their  large  size,  roundeil  eminences,  and  deep  red  color.  They  are  narrow  at  ■ 
their  attjichmcut  to  the  tongue,  but  broad  and  rounded  at  their  tree  extremities, 
and  covered  with  secondary  papilla;.    Their  epithelium  investment  is  very  thin. 

HhG  papillee  minimte  (conic»  ct  filiformes)  cover  the  anterior  two-thirds  of  the 
dorsum  of  the  tongue.  They  are  very  minute,  more  or  less  conical  or  filiform  in 
shape,  and  arranged  in  lines  corresponding  lu  direction  with  the  two  rows  of  the 
papillie  circumvallntio,  excepting  at  the  apex  of  the  organ,  where  their  direction 
IS  transverse.  The  filiform  papillfe  are  of  a  whitish  tint,  owing  to  the  thickness 
and  density  of  their  epithelium;  they  are  covered  with  numerous  secondary 
papillie,  are  firmer  and  more  elastic  than  the  papilla  of  mucous  membrane 
generally,  and  otlen  inclose  minute  hairs. 
89 
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Simple  papilhe,  wmilar  to  those  of  the  skin,  are  dispersed  very  unequally 
among  the  compound  fbrtns,  and  exist  sparingly  on  the  surface  or  the  tongue 
behind  the  circuinvallatc  variety,  buried  under  a  layer  of  epithelium. 

Sintdure  of  Ihe  iHipillte.  The  papiUw,  iu  etruclure,  apparently  resemble  those 
of  the  cutis,  consisting  of  a  cone-shaped  projection  of  homogeneous  tissue, 
covered  with  a  thick  layer  of  squamous  epithelium,  and  contain  one  or  more 
capillary  loops,  amount  which  nerves  are  distributed  iu  great  abundance.  If  the 
epithelium  is  removed  it  will  be  found  that  they  arc  not  simple  processes  like  the 
papilla)  of  the  skin,  for,  according  to  Totld  ami  Bowman,  the  surface  of  each  IB 
studded  with  minute  conical  processes  of  the  mucous  membrane,  which  form 
seuundary  papillaa.  In  the  papillie  circumvallat^e,  the  nerve^i  arc  numerous  and  of 
Itti^  size ;  in  the  papillae  fungiformct  they  an;  al.so  numerous,  and  terminate  in  a 
plexiform  network,  from  which  brushdike  branches  proceed;  in  the  papillse 
filifomies,  their  mode  of  termination  is  uncertain. 

Besides  the  papilla),  the  mucous  membrane  of  the  tongue  is  provided  with 
numerous  follicles  aud  glands. 

The  follicles  are  found  scattered  over  ita  entire  surface,  but  are  especially 
numerous  between  the  jKipillto  circumvallataj  aud  the  epiglottis. 

The  m«Mtw  glands  (lingual),  similar  in  structure  to  the  labial  and  buccal,  are 
found  chiefly  beneath  the  mno(»u.s  membrane  of  the  po.<tenor  third  of  the  dorsum 
of  the  tongue.  There  is  a  small  group  of  the;«  glands  beneath  the  tip  of  the 
tongue,  a  few  aloug  the  borders  of  the  organ,  and  sonic  in  front  of  the  circum- 
valhtte  papilho  projecting  into  the  muscular  substance.  Tlieir  ducts  open  oither 
upon  the  surface,  or  into  the  depressions  round  the  largo  papillte. 

The  epHhdium  is  of  tho  scaly  variety  like  that  of  the  epidormis.  It  covers  the 
free  surface  of  the  tongue,  as  rnay  be  easily  demonslruted  by  maceration,  or  boiliug, 
when  it  can  be  detached  entire,  but  it  is  much  thinner  than  in  the  s&in,  the  inter- 
vaLi  between  the  large  papilUu  not  being  filled  up  by  it,  but  each  papilla  has  a 
separate  investment  from  root  to  summit.  Tho  deepest  cells  may  sometimes  be 
detached  as  a  separate  layer,  corresponding  to  the  rctc  muco«um,  out  these  never 
contsun  coloring  matter. 

The  tongue  consists  of  two  symmetrical  halves,  separated  from  each  other,  in 
tho  middle  line,  by  a  fibrous  septum,  Ktteh  half  is  cnmpoj-cd  of  muscular  fibres 
arranged  in  various  directions,  contaiuing  much  intLTp»)sed  fat,  and  sujiplicd 
by  vessels  imd  nerves;  the  entire  organ  is  mvestcil  V.iy  mucous  membrane,  and  a 
submucous  fibrous  stratum.  The  latter  membrane  invests  the  greater  part  of  the 
surface  of  the  tougue,  and  into  it  the  muscular  fibres  arc  inserted  that  pass  to  the 
surface.  It  is  thicker  behind  than  in  front,  and  is  continuous  with  the  sheaths  of 
the  muscles  attached  to  it. 

The  Jibrous  st^ptnm  consists  of  a  vertical  layer  of  fibrous  tissue,  extending 
tliroughout  tlie  entire  Icngtli  of  the  middle  line  of  the  tongue,  from  the  base  to 
the  apex.  It  is  thicker  liehind  than  in  front,  and  occasionally  contains  a  small 
iibro-cartilage,  about  a  quarter  of  an  inch  in  length.  It  is  well  displayed  hy 
making  a  vertical  section  through  the  organ.  Another  strong  fibnms  laminn, 
termed  the  kyo-ijlossal  mirnbrnm,  connects  the  under  surface  of  the  base  of  the 
tongue  to  the  body  of  tho  hvoid  Iwhc.  This  membrane  receives,  in  front,  some  of 
the  fibres  of  the  Genio-hyo-glossi. 

Each  half  of  tho  tongue  consists  of  extrinsic  aud  intrinsic  muscles.  The  former 
have  been  already  described;  tliey  are  the  Hyoglossus,  Genio-h>-o-^lossus,  Stylo- 
glossus, Palato-glossuH,  and  part  of  the  Superior  constrictor.  The  intrinsic  mus- 
cles are  the  Superior  longitudinal,  Inferior  longitudinal,  imd  Transverse. 

The  sujterior  longitudinal  jihrr^  {Ungualis  supcrjicialts)  form  a  superficial 
stratum  of  oblique  and  longitudinal  fibres  on  the  upper  surface  of  the  organ, 
beneath  the  mucous  membrane,  and  extend  from  the  apex  backwards  to  tho  hvoid 
bone,  the  individual  fibres  being  attached  in  their  course  to  the  submuooua  and 
glandular  structurea 

The  inferior  Inngitxtdinal  Jibres  are  formed  by  the  Lingualis  muscle,  already 
described  (p.  201). 
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The  trmiswrse  fhres  arc  placed  between  the  two  preceding  Inycrs;  they  are 
intermixed  with  a  considerable  quantity  of  adipose  substance,  and  form  tlie  cbief 
part  of  the  substance  of  tbe  organ.  They  are  attached  internally  to  the  median 
fibrous  septum ;  and,  passing  outwards,  the  posterior  ones  taking  an  arched  course, 
are  inserted  into  the  dorsum  and  margins  of  the  organ,  intersecting  the  other 
muscular  fibres. 

Tli«  arUrirs  of  the  tongue  are  supplied  from  tbe  lingual,  the  facial,  and  ascending 
pharyngeaL 

The  nerves  of  the  tonguo  arc  three  in  number  in  each  half:  the  gustatory 
branch  of  the  fifth,  which  "is  distributed  to  the  papilla?  at  the  fore  piul,  and  sides 
of  the  tongue;  the  lingual  branch  of  the  gloaao-pharyngesd.  which  is  distributed 
to  the  mucous  membrane  at  tlie  l*aso  and  side  of  the  tongue,  and  to  the  papillas 
circumvallatae ;  and  the  hypfglossal  nerve,  which  is  distributed  to  the  muscular 
substance  of  the  tongue.  The  two  former  arc  nerves  of  common  sensation  and 
of  taste ;  the  latter  is  the  motor  nerve  of  the  tongue. 

Thb  Nose. 

The  Nose  is  the  special  organ  of  the  sense  of  smell ;  by  means  of  the  peculiar 
properties  of  its  nerves,  it  protects  the  lungs  fmm  the  inhalation  of  dfUiterious 
gases,  and  assists  the  organ  of  taste  in  distirirainating  the  properties  of  food. 

The  organ  of  pmcll  consists  of  two  parts,  one  external,  the  nose ;  the  other 
internal,  the  nasal  fnssni. 

The  twsc  is  the  more  anterior  and  prominent  part  of  the  organ  of  smell.  It  is 
of  a  triangular  form,  directed  vertically  ilownwanLs  and  projects  from  the  centre 
of  the  face,  immetliately  above  the  upper  lip.  It?  summit  or  root  is  connected 
directly  with  the  forehead.  Its  inferior  part,  the  base  of  the  nose,  presents  two 
elliptical  orifices,  the  nostrils,  separated  from  each  other  by  an  antero-posterior 
septum,  the  columna.    The  margins  of  these  orifices  arc  provided  with  a  number 
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of  stiff  biura  or  vihrissfe  which  arrest  the  passage  of  foreign  substances  carried 
with  the  current  of  air  intended  for  respiration.  Tlie  lateral  surfaces  of  the  nose 
form,  by  their  union,  the  dorsum,  tbe  direction  of  which  varies  considerably  in 
different  individuals.  The  dorsum  terminates  below  in  a  rounded  cm^iDence,  the 
lobe  of  the  nose. 
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The  nose  is  composed  of  a  framework  of  bones  and  cartilages,  tbe  latter  being 
slightly  Jiulwl  upon  hy  eeruiiti  imisclw*.  It  is  covered  externally  l>y  ihe  iiitegumeni, 
internally  by  mucous  membrane,  and  supplied  with  vessels  and  nerves. 

Tlie  bony  framework  occupies  the  ujuicp  part  of  the  organ ;  it  consists  of  the 
ua.sal  boncsv  and  the  nasal  processes  of  the  superior  maxilhiry. 

The  curtiiatjinovs  framtwork  consiats  of  five  pieces,  the  two  upper  and  tbe  two 
lower  lateral  cartilages,  and  the  cartilage  of  the  sej»tum. 

The  w/'jiJfT  lateral  cartilaijes  are  .situated  lielow  the  free  margin  of  the  nasal 
bones ;  each  cartilage  is  flattened,  and  triangular  in  shape.  Its  anterior  margin  is 
thicker  than  the  posterior,  and  connected  w^th  the  fibro-cartilagc  of  the  septum. 
Its  [vosterior  margin  is  attacheil  to  the  nasal  process  of  the  superior  raasillary  and 
nasal  boneii.  Its  inferior  margin  is  connected  by  fibrous  tissue  with  the  lower 
lateral  cartilage;  one  surface  is  turned  outwards,  the  other  inwards  towards  tbe 
nasal  cavity. 

The  hwtr  lateral  caHilagr^  are  two  thin,  flexible  plates,  situated  immediatelv 

Iwlow  the  procaling,  and  curved 
in  such  a  manner  as  to  form  the 
inner  and  outer  walls  of  each 
oriSco  of  tbe  nostril.  The  jior- 
tion  which  forms  the  inner  wall, 
thicker  than  the  rest,  is  loosely 
connected  with  the  same  part  of 
the  opi>osito  cartilage,  and  forma 
a  small  part  of  tbe  columna.  Its 
outer  extremity,  free,  rounded, 
and  jjrojectiug,  tbrms,  with  tbe 
thickened  integument  and  sub- 
jacent tissue,  the  lobe  of  the 
nose.  The  part  wbieb  forms  tbe 
outer  wall  is  curved  to  correspond 
with  tbe  ala  of  the  nose;  it  is 
oval  and  flattened,  narrow  bebind, 
where  it  is  connected  with  the 
nasal  process  of  the  superior 
maxilln  by  a  tough  fibrous 
membrane,  in  which  are  found 
ree  or  four  small  cartilaginous  plates,  cfirtilrtrjines  minort.'^  or  sesamoid  cartilages 
Above,  it  is  connected  to  the  upper  lateral  cartilage  and  front  part  of  the  cartilage 
of  the  septum;  below,  it  is  separated  from  the  margin  of  the  nwtril  by  dense 
cellular  tissue  ;  and  in  fronts  it  forms,  with  its  fellow,  thu  prominence  of  tbe  tip  of 
the  nose. 

The  cariihge  of  the  septum  is  somewhat  triangular  in  form,  thicker  at  its  mar- 
^  ns  than  at  its  centre,  and  completes  the  separation  Iwtwecn  the  nasal  foa«e  in 
front.  Its  anterior  margin,  thickest  above,  is  connected  from  above  dt>wnwanla 
with  the  nasal  bones,  the  front  part  of  the  two  upper  lateral  cartilages,  and  the 
inner  portion  of  the  two  lower  lateral  cartilages.  Its  posterior  margin  is  con- 
nected with  the  i>erpcndicular  lamella  of  the  ethmoid;  its  inferior  margin  with 
the  vomer  and  fwdatc  processes  *>f  the  sujierior  maxillary  bones. 

These  various  cartilages  are  cnTmcctc<l  to  e-ich  other,  and  to  the  bones,  by  a 
tough  fibrous  membrane,  the  jHjriobondrium,  which  allows  the  utmost  facility  of 
movement  between  them. 

The  muscles  of  the  nose  arc  sittmtcd  immediately  beneath  the  integument;  they 
are  (on  each  side)  the  Pyramidalis  nasi,  the  Levator  labii  superioris  alwque  nasi, 
the  Dilator  naris  anterior,  and  Pdator  naris  posterior,  the  Compressor  naris^  the 
Compressor  narium  minor,  and  the  Depressor  alaj  nasi  (see  p.  246). 

The  intcifumaU  covering  the  dorsum  and  sides  of  the  nose  is  thin,  and  loosely 
cunnectcd  with  the  subjacent  ports;  but  where  it  forms  the  tip  or  lobe  aad  tbe 


vV.'Ji 


i^l 


t 


KASAL   FOSS-B. 


6ia 


at©  of  t*he  nose,  it  is  tliicker,  and  more  firmly  adherent.  It  is  furnished  with  a 
large  number  of  sebaceous  foUicles,  the  oriticea  of  which  are  usually  very  distinct. 

The  mturous  fnemhrnne  lining  the  interior  of  the  nose  is  continuous  ivith  ike 
skin  externally,  and  with  that  whieh  lines  the  nasal  foasoe  within. 

The  arteries  of  tJte  now  are  the  lateralis  nasi  from  the  facial,  and  the  nasal 
artery  of  the  septum  from  the  superior  coronary,  which  BUpplics  the  alie  and 
septum;  the  sides  and  dorsum  being  supplied  from  the  na:^  branch  of  the 
optithalmic  and  infra-orbitjil. 

The  veijis  of  the  nosi;  terminate  in  the  fhcial  and  ophthalmic. 

The  nerves  of  the  nose  are  branches  from  the  facial,  infraorbital,  and  iufra- 
trochlear,  and  a  filament  from  the  unsal  branch  of  the  ophthalmic. 
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Nasal  FossvB. 

The  Nasal  VosiSiB  are  two  irregular  cavities,  situated  in  the  middle  of  the  face, 
and  extending  from  beibre  backwards.  They  open  in  front  by  the  two  anterior 
narea,  and  terminate  behind  in  the  pharynx,  by  the  posterior  uares.  The 
boundaries  of  these  cavitiea,  and  the  openings  which  arc  connected  with  them, 
as  they  exist  in  the  skeleton,  have  been  already  described  {p.  109). 

The  murous  membrane  lining  the  nasal  Ibssie  is  called  pittutary.  from  the 
nature  of  its  secretion,  or  SchrvkU'rian  from  Schneider,  the  first  anatomist  who 
showed  that  the  secretion  proceetled  from  the  mueous  membrane,  and  not,  as  was 
formerly  imagined,  from  the  brain.  It  is  intimately  adherent  to  the  periosteum 
or  perichondrium  over  which  it  Hcs.  It  is  continuous  externally  with  the  skin, 
through  the  anterior  nares,  and  with  the  mucous  membrane  of  tlic  jjliarynx, 
through  the  posterior  nares.  From  the  nasal  fossw  its  continuity  may  be  traced 
with  the  conjunctiva,  through  the  nasal  duct  and  laclirymal  canals:  with  the 
lining  membrane  of  the  tympanum  and  mastoid  cells,  through  the  Eustachian 
tube;  and  with  the  frontal,  ethmoidal,  and  sphenoid:d  sinuses,  and  the  antrum 
raaxillare,  through  the  several  oi>enings  in  the  meatuses.  The  mucous  membrane 
is  thickest,  and  most  vascular,  over  the  turbinated  bones.  It  is  also  thick  over 
the  septum ;  but,  in  the  intervals  between  the  siKJiigy  hones,  and  on  the  Ibtor  of  the 
nasal  fossje,  it  is  very  thin.  Where  it  lines  the  various  sinuses  and  the  antrum 
maxillare,  it  is  thin  and  pale. 

The  surface  of  the  membrane  is  covered  with  a  layer  of  tessellated  epitheliura, 
at  the  upper  part  of  the  nasal  fossrc,  corresponding  with  the  distribution  of  the 
olfactory  nerve,  but  eiliatctl  throughout  tbe  rest  of  its  extent,  excepting  near  the 
aperture  of  the  nares. 

Tliis  membrane  is  also  pro\-iileil  with  a  nearly  continuous  layer  of  branched 
mucous  elands,  tlie  ducts  of  which  open  upon  ius  surface.  They  are  must  nume- 
rous at  the  middle  and  back  parts  ot  the  nasal  fossfc,  and  largest  at  the  lower  imd 
back  part  of  the  septum. 

Owing  to  the  great  thickness  of  this  membrnue,  the  nasal  fossie  are  much 
naiTower,  and  the  turbinated  bones,  especially  the  lower  ones,  appear  larger,  and 
more  prominent,  tlian  in  the  skeleton.  From  the  same  circumstance,  also,  tlie 
various  apertures  communicating  with  the  meatuses  are  cither  narrowed  or 
completely  closed. 

In  the  .tuprrior  meatus,  the  aperture  of  communication  with  the  posterior 
ethmoidal  cells  is  considerably  diminished  in  size,  and  the  sphcno-palatine  foramen 
completely  covered  in. 

In  the  middle,  meatus,  the  opening  of  the  infundibulum  is  partially  liidden  by 
a  projecting  fold  of  mucous  membrane,  and  the  orifice  of  the  antrum  is  contractetl 
to  a  small  circular  aperture,  much  narrower  than  in  the  skeleton. 

In  the  inferior  meatus,  the  orifice  of  the  nasal  duct  is  partially  hidden  by  cither 
a  single  or  double  valvular  mucous  fold,  and  the  anterior  palatine  cinal  either 
oomph-tely  closed  in,  or  a  tubular  cul-de-sac  of  mucous  membrane  is  continued  a 
tiort  distance  into  it 
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!n  the  roof,  the  opening  leading  to  the  sphenoidid  sinus  is  nairowedi  and  the 
apertures  in  the  cribriform  plate  of  the  ethmoid  completely  closed  in. 

The  arteries  of  tht  vasal  Josaie  are  the  anterior  luid  posterior  ethmoidal,  from 
the  ophthalmic,  which  supply  the  ethmoidal  cells,  frunlal  sinuses,  and  roof  of  the 
nose  ;  the  sphuno-palatine,  from  the  internal  maxillary,  wiiich  supplies  the  mncous 
membrane  coveriiiji^  the  spongy  bones,  the  meittuses,  and  septum ;  and  the  alveolar 
branch  of  the  internal  maxlUary,  which  supplies  the  lining  membrane  of  the 
antrum.  The  nimificntions  of  these  vessels  form  a  clos^  plexiform  network, 
'beneath  and  in  the  subsUmce  of  the  mucous  membrane. 

Tlie  vci?is  of  the  nasal  fossee  form  a  close  network  beneath  the  mucous  mem- 
brane. They  pass,  some  with  the  veins  accompiuiying  the  splieno-palatine  arterv, 
through  the  splie no- palatine  foramen ;  and  otliers,  through  the  alveolar  brancn, 
join  the  facial  vein  ;  some  accompany  the  ethmoidal  arteries,  and  terminate  in  the 
ophthalmic  vein;  and,  lastly,  a  lew  communicate  with  the  veins  in  the  interior 
of  the  akull,  through  the  Ibratoina  in  the  cribriform  plate  of  the  ethmoid  bone. 

The  nerves   are  the  olfactory, 
rig.  302.— Norrea  of  Sflptam  of  Nose.    RlgLt  Side.       ^1^^  ^a-sjil  brunch  of  the  oi}hthaI- 

mic,  filaments  from  the  anterior 
dental  branch  of  the  Buperior 
maxillary,  the  Vidian,  niLso-pala- 
tine,  descending  anterior  palatine, 
and  .Hpheno-])alatiue  branches  of 
Meckel's  ganglion. 

The  ol/wUory,  the  special  nerve 
of  the  sense  of  smeil,  ia  distri- 
buted over  the  upper  thinl  of  the 
tieptuin,  and  over  the  .surface  of 
the  superior  and  middle  spongy 
bones. 
^^  Tlie  nasal  hmnch   of  the  opk- 

■^  '■'-•f,"*fcfc!W;  A  thahue  distributes  tilaments  to 

the  upper  and  anterior  part  of 
the  septum,  and  outer  wall  of  the 
nasal  fossfc. 

^  Filaments  from  the  anterior  dental  branch  of  //«;  sujicrior  maxilhry  supply  the 
inferior  meatus  and  inferior  turbinated  bone. 

The  ViUCan  nervt  supplies  the  ui>[)er  and  back  imrt  of  the  septum,  and  superior 
spongy  bone;  and  the  upper  anicrior  nasal  branches  from  tno  sphono-palatine 
ganglion,  have  a  fiimilar  distribution. 

The  naso-paialiw  nerve  supplies  the  middle  of  the  septum. 
The  laryer  or  anterior  palatine  nerve  supplies  the  middle  and  lower  ep(nig7^] 
bones. 

Thk  Eyb. 

The  eyeball  is  contained  in  the  cavity  of  the  orbit.  In  this  sitoatioo  it  is 
securely  protected  from  injury,  whilst  its  p<isition  is  such  as  to  insure  the  mo#t 
extensive  range  of  sight.  It  is  acted  upon  by  numerous  muscles,  by  which  it  ii 
capable  of  being  directed  to  any  part,  is  supplied  by  vcssoU  and  nerves,  and  is 
additiunally  protected  in  front  by  several  appendages,  such  as  tlie  eyebrow, 
eyelids,  etc. 

The  eyeball  U  spherical  in  form,  having  the  segment  of  a  smaller  and  more 
prominent  sphere  engrafted  upon  its  anterior  part.  It  is  from  this  circumstance^ 
that  tho  an tero- posterior  diameter  of  the  eyeball,  which  measures  about  an  inch,  ■ 
exceeds  the  transverse  diameter  by  about  a  line.  The  segment  of  tho  larger  ^ 
sphere,  which  forms  about  five-alxths  of  the  glol)e,  is  opaque,  and  fonned  by  the 
sclerotic,  the  tunic  of  protection  to  the  eyeball ;  the  smaller  sphere,  which  fortns 
the  remaining  sixth,  is  transparent,  and  formed  by  tlie  coruea.     The  axes  of  the 
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eyeballB  are  nearly  parallel,  and  do  not  correspond  to  tlie  axes  of  the  orbits,  which 
are  directed  outwards.  The  optic  uervcH  follow  the  direction  of  the  axes  of  the 
orbits,  and  enter  the  eyeball  a  little  to  their  inner  or  nasal  side.  The  eyeball  is 
composed  of  several  investing  tunica,  and  of  fluid  and  solid  refracting  media, 
called  humors. 

The  tunics  are  three  in  number : — 

1.  Sclerotic  and  Cornea. 

2.  Choroid,  Iris,  and  Ciliary  Processes. 
8.  Eetina. 

Tho  refracting  media  or  humors  are  also  three: — 

Aqueous.  Crystalline  (lens)  and  Capstile.  Vitreoua. 

Tlie  sclerotic  and  cornea  form  the  most  external  tunic  of  the  eyeball ;  they  are 
esseniially  fibrous  in  structure,  the  sclerotic  being  opaque,  and  forming  the  pos- 
terior five-sixths  of  the  globe;  the  cornea,  which  forms  the  remaining  sixth,  being 
transparent. 

Tonics  of  the  Eye. 
Sclerotic  and  Cornea. 

The  Sclerotic  (fln^po*,  kani)  has  received  its  name  from  its  extreme  density 
and  hardness;  it  i.s  a  liriii,  unyielding,  fibrous  membrane,  serving  to  maintaia  the 
peculiar  form  of  the  globe  (tig.  303;.    It  is  much  thicker  behind  than  in  front 


Pig.  303.— A  Vertical  St-ctioii  of  tlie  Ejebnll.     (Enlnrfwl.) 


Bgmlaid  Mtmkrvm* 


Its  external  surface  is  of  a  white  color,  quite  smooth,  except  at  the  points 
where  the  Recti  and  Obli<^«i  muscles  are  inserted  into  it^  and  covered,  for  part  of 
its  extent,  by  the  conjunctival  membrane;  henco  the  whiteness  and  brilliancy  of 
the  front  of  the  eyeball.  Its  in?ier  sur/ttcc  is  stained  of  a  brown  color,  marked 
by  grooves,  in  which  are  lodged  the  ciliary  nerves,  and  connected  by  an  exceedingly 
fine  cellular  tissue  {lamina /v-sca)  with  the  outer  surface  of  the  choroid.  Behind, 
it  is  pierced  by  the  optic  nerve  a  little  to  its  inner  or  nasal  side,  and  is  continuous 
with  its  fibrous  sheath,  which  is  derived  from  the  dura  mater.  At  the  point  where 
the  optic  nerve  pusses  through  the  sclerotic,  this  mcmbrana  forms  a  thin  oribrilbrm 
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lamina  {h'mtna  crihroso,);  the  minute  orifices  in  this  part  serve  for  the  trans- 
mission of  the  nervous  filanientj*,  anil  the  fibrous  septa  ilividing  thera  from  one 
another  are  continuous  with  tlic  membrunous  prtxsessea  whicli  separate  the  bunillea 
of  nerve  fibres.  One  of  these  openings,  hirger  than  the  rest,  occupies  the  conrre 
of  this  lamellae;  it  is  called  the  jionis  opticus,  and  transmits  the  arteria  centralis 
retiniD  to  the  interior  of  the  eyeball.  Around  the  cribriform  lamella  are  numerous 
eraaller  apertures  for  the  transmission  of  the  ciliary  vessels  and  nerves.  In 
front,  this  membrane  is  continuous  with  the  coniea  by  direct  continuity  of  tissne; 
but  the  opaque  sclerotic  overlaps  it  rather  more  on  its  outer  than  upon  its  inner 
surface. 

^Structure.  The  sclerotic  is  formed  of  white  fibrous  tissue  intermixed  with  the 
elastic  fibres,  and  fusiform  nucleated  cells.  These  are  aggregated  into  bundles^ 
which  arc  arranged  chiefly  in  a  longitudinal  direction.  It  yieUls  gelatin  on 
boiling.  Its  vessels  are  not  numerous,  the  eapillariea  being  of  small  size,  uniting 
at  long  and  wide  intervals.     The  existence  of  nerves  in  it  is  doubtful. 

The  CoRXKA  is  the  projecting  transj^nrcnt  pnrl  of  the  external  tunic  of  the  eyo- 
ball,  and  forms  the  anterior  sixtli  of  the  globe.  Its  form  is  not  quite  circular, 
being  a  little  broader  in  the  transverse  than  in  the  vertical  direction,  in  conse- 
quence of  the  sclerotic  overlap])ing  the  margin  above  and  below.  It  is  eoncavo- 
oonvex,  and  projects  forwards  fnjm  the  sulerotic  in  the  same  manner  that  a  watch- 
gla-ss  does  from  its  caae.  Its  degree  of  curvature  varies  in  difierent  individuals, 
and  in  the  s:»me  individual  at  dift'erent  periods  of  life,  being  more  prominent  in 
youth  than  in  advanced  life,  when  it  becomes  flattcucil.  This  diflcrencc  in  the 
greater  or  smaller  couvcxity  of  the  cornea  influences  considerubly  the  refractive 
power  of  the  eye,  and  is  the  chief  cause  of  tlie  long  or  short  eight  peculiar  to 
diftcrent  individuals.  It  is  dense  and  of  uniform  thickness  throughout,  its  poa- 
terior  surface  is  perfectly  circular  in  outline,  and  exceeds  the  anterior  surface 
slightly  in  extent,  from  the  hitter  being  overlapped  by  the  sclerotic. 

Strui-ture.  Tlio  cornea  consists  of  five  layers:  a  thick  central  fibrous  structure, 
the  cornea  proper;  in  front  of  this  the  anteryir  clastic  lamina,  covered  by  the  con- 
junctiva; behmd,  the  posterior  elastic  lamina,  covered  by  the  lining  membrane 
of  the  anterior  chamber  of  flie  eyeball. 

The  propir  substance  of  iho  cornea  is  fibrous,  tough,  unyielding,  perfectly 
transimrcn^  and  oontinuous  with  the  sclerotic,  with  which  it  is  in  structure 
identical.  The  aniistoniosing  fusiform  cells  of  which  it  is  coinpi:)sed  are  nrningeJ 
in  superimposed  flattened  laminas.  at  least  sixty  in  number,  all  of  which  have  the 
same  direction,  the  contiguous  laminio  becoming  united  at  fVequent  intervals. 
If  the  relative  position  of  the  component  parts  of  this  tissue  is  in  any  way  altered, 
either  by  pressure  or  by  an  incn^aso  of  its  natural  tension,  it  immediately  presents 
an  opaque  milky  appearance.  The  interstices  between  the  lamimo  are  tubular, 
and  usually  contain  a  small  amount  of  transparent  fluid. 

The  anterior  and  post*n-ior  elastic  laminie,  which  cover  the  proper  structure  of 
the  cornea  behind  and  in  front,  present  an  analogous  Htrueture.  They  consist 
of  a  hard,  clastic,  and  perfectly  transparent  homogeneous  membrane,  of  cxtrerao 
thitmcss,  which  is  not  rendered  opaque  by  either  water,  alcohol,  or  acids.  This 
membrane  is  intimately  cnunocted  by  means  of  a  fine  cellular  web  to  the  proper 
substance  of  the  cornea  btith  in  front  and  behind.  Its  most  remarkable  pn^perty 
is  its  extreme  elasticity,  and  the  tendency  which  it  pres*mti  to  curl  uji,  or  roll 
upon  itself,  with  the  attuehwl  surface  innermost,  when  separated  from  the  projier 
substance  of  the  cornea.  Its  use  appears  to  be,  as  suggested  by  Dr.  Jacob, 
"to  preserve  the  requisite  permanent  correct"  curvature  of  the  flaccid  oonicft 
proper." 

The  coiiju7Kliv<tl  vpithelium,  which  covers  the  front  of  the  anterior  clastic 
lamina,  consists  of  two  or  three  layers  of  transparent  nucleated  cells,  the  dee(tcj* 
being  of  an  oblong  form  and  placed  perpendicular  to  the  surface,  the  superficial 
ones  more  flaitenol. 

The  epiOuilial  lininrj  of  the  aqueous  chamber  covers  the  posterior  snrfaoe  of  the 
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posterior  elastic  lamina.    It  consists  of  a  single  layer  of  polygonal  transparent 
nucleated  cells,  eirailar  to  those  found  lining  other  serous  cavities. 

Arteries  and  Nerves.  The  cornea  is  a  non-vascular  structure,  the  capillary 
vessels  terminating  in  loops  ut  itti  circutoferenoe.  Lymphatic  vesseU  have  not 
as  yet  been  demonstrated  in  it  The  ncrvea  are  numerous,  twenty  or  tliirty  in 
number:  they  are  derived  from  the  ciliary  nerves  and  enter  the  laminated  sub- 
stance of  the  cornea.  They  ramify  throughout  its  substance  in  a  delicate  net- 
work. 

Dixftctiim.  Ic  ohIlt  to  ppjiarate  ihe  Eclcrotic  ontl  cnrnca,  bo  as  to  expose  the  Pi'conJ  tunic, 
the  eyeball  lihoiild  In;  inirarr^t'tl  in  wiitor  couUiiiii-J  iu  tt  siiiilII  vritsfl.  A  fuKl  o(  the  ailemtic 
near  its  anterior  part  having  bcitn  pinched  up.  un  operation  not  easily  perfornifd  from  tbe  ex- 
treme tennion  of  ihe  mcrabninc,  it  slumW  be  ifividfd  with  n  piiir  of  blnni-poinlt**!  scissors.  Aa 
soon  as  the  choroid  h  i^xpuHHil,  tbe  end  of  a  hbiwptpit  »himl<l  hv-  intrndtirt^il  into  the  oriRcc.  and 
a  stream  of  air  foniod  into  it,  mi  us  to  gepuruto  the  slight  riUiiliir  (Nmoci-lion  between  the  sclerotic 
aod  choroid.  The  sclerotic  should  now  be  <Ii%'t<U'd  around  its  entire  circiinirfrcnce,  and  roav  be 
removed  in  eeparate  portions.  Tbe  front  segment  bcintr  then  dmwri  forward?,  the  handle  of' the 
scalpel  should  be  pressed  ^nttjr  against  it  at  ila  cooDectioD  with  the  iris,  and,  these  being  i<epa- 
rated,  a  '|iiuntity  of  perfectly  tninspnrent  fluid  will  ettenpc;  this  is  the  uqueniis  humor.  In  the 
course  of  the  dissection^  iht;  liliury  nerves  may  bt-  seen  lying  in  the  loose  cellular  tiesue  lietwecn 
tbe  clioruiU  and  sclerotic,  or  contained  in  delicaie  grooves  on  the  inner  sarfiice  of  the  latter 
membraDo. 

Fig.  3C4.— Tbe  Choroid  and  Iris.  (Enlarged.) 


Choroid,  Iris,  and  Ciliary  Processes, 

The  soeond  tunic  is  formed  by  the  chonnd  behind;  the  iris  and  ciliary  pro- 
cesses in  front;  and  by  the  ciliary  ligament^  and  Ciliary  muscle,  at  the  point  of 
junction  of  the  sclerotic  and  cornea. 

Tbe  Choroid  is  the  vascular  and  pigmentary  tunic  of  the  eyeball,  investing  tho 
posterior  five-sixths  of  the  globe,  and  extending  a.n  fjir  forwards  as  the  cornea; 
the  Ciliary  Processi^s  being  appendages  of  the  choroid  developed  from  its  inner 
stir&ce  in  front.  The  Iris  is  the  circular- shaped  muscular  septum,  wliich  hangs 
vertically  behind  the  cornea,  presenting  in  its  centre  a  large  circular  aperture, 
tho  pupil.  The  ciliary  ligament  and  CiTiary  muscle  form  the  white  ring  ob.served 
at  the  point  where  the  choroid  and  iris  join  with  each  other,  and  with  the  sclerotio 
and  cornea. 
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The  CnoROID  is  a  thin,  highly  vascular  membrane,  of  a  dark  brown  or  chocobte 
color,  which  iuvetiUi  the  posterior  five-sixlhs  of  the  central  part  of  the  glube.  It 
is  pierced  behind  by  the  optic  ucrvc.  and  terminates  in  front  at  the  ciliary  ligament, 
where  it  ben^ln  inwards,  and  forms  on  its  inner  surface  a  scries  of  folds  or  plaitings, 
the  ciliary  pn>eesses.  It  is  thicker  behind  than  in  front.  Externally,  it  is  con- 
nected by  a  fine  cellular  web  {membrana  fmca)  with  the  inner  sunaoe  of  the 
sclerotic.  Its  inner  surface  is  smooth,  and  lies  in  contact  with  the  retina.  The 
choroid  is  composed  of  three  layers,  external,  middle,  and  internal. 

Fi£.  306.— Tho  Voiiu  of  the  Ckoraid.   (EnUrgod.) 


tip  A'b 


Tlie  rxtemal  layer  consists  of  the  larger  branchefl  of  the  short  ciliary  arteries, 
whioli  run  forwards  ImtwiH-a  the  veins  before  they  bend  d*>wnward8  to  terniiiuite 
on  the  inner  surface.  This  coat  consists,  however,  principally  of  veins,  which 
arc  disposed  in  cur\'es;  hence  their  name,  vtmie  vortCco.to'.  1  hey  converge  lo  four 
or  five  cfjuidistant  trunks,  which  pierce  the  sclerotic  midway  between  the  margin 
of  the  cornea  and  tho  entrance  of  the  optic  nerve.  Interspersed  between  tho 
vessels,  iiro  lodged  durk  star-shajicd  pigment  cells,  the  fibrous  ofisots  from  which, 
communicating  with  similar  branches  from  neigliljoring  cells,  form  a  delicate 
network,  which,  towards  the  inner  surface  of  the  choroid,  loses  its  pigmentniy 
character. 

The  middle  layer  consists  of  an  exceedingly  fine  capillary  plexus,  formed  by  the 
short  ciliary  vessels,  and  is  known  as  the  tuniai  Ruytfchiana.  The  network  is 
close,  and  finer  at  tho  hinder  jvart  of  the  choroid  than  in  front.  About  half  an 
inch  behind  the  cornea,  its  meshes  become  larger,  and  are  continuous  with  those 
of  the  ciliary  processes. 

The  internal  or  pigTn^ntary  layer  is  a  delicate  membrane,  consisting  of  a 
single  layer  of  hexagonal  nucleated  cells,  loaded  with  pigment  granules^  and 
applied  to  each  other,  so  as  to  rescTublc  a  tessellated  pavement.  Each  cell 
contains  a  nucleus,  and  is  filial  with  grains  of  pigment,  which  are  in  ^eater 
abundance  at  the  circumference  of  the  c«ill.  In  perfect  albinos  this  epithelium 
contains  no  pigment,  and  none  is  present  in  the  star-shaped  cells  found  in  the 
other  layers  of  the  choroid. 

The  ciliary  procM«e«  should  be  next  cxaroincd ;  they  mav  be  rxpoRcd,  eilhcr  by  deUcbinff  the 
iri»t  frum  ibt  coiiuetrlion  with  Ibu  ciluiry  UgumL-ut,  ur  by  tuakiDg  a.  truiivcrac  section  of  the  globe, 
auil  oxunining  them  from  buliiud. 

The  Ciliary  proreeaes  are  formed  by  the  plaiting  or  folding  inwards  of  the 
middle  and  internal  layers  of  the  choroid,  at  its  anteiior  margin,  and  are  received 
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between  oorreapondiiig  foldings  of  llie  sus])ensorv  ligament  of  the  len.^,  tbus 
esuiblisliing  a  coininuuiwilion  between  the  choroid  and  inner  tunic  of  the  eye. 
They  are  arrangwl  in  a  circle,  l>cl»ind  tlic  iria,  round  the  margin  of  the  lens. 
They  vary  in  number  between  sixty  and  eighty,  lie  side  by  aide,  and  may  be 
divided  into  large  and  small ;  the  latter,  consisting  of  about  one-third  of  the  entire 
number,  are  situated  in  the  .spaces  between  the  former,  but  without  roguliir  alter- 
Dation.     The  larger  proces-seii  are  each  about  onc*ieutIi  of  an  inch  iu  length,  and 

Fif-.  306.— The  Arteriun  of  thi>  Clioroid  and  Irla. 
Tbv  :^oleroUc  hw  b««ti  juoatljr  ivmured.     (Knlarj^vd.) 
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hemispherical  in  shape,  their  periphery  being  attached  to  the  ciliary  ligament,  and 
continuous  with  the  middle  ami  iuner  layers  of  the  choroid  ;  tlie  opposite  margin 
is  free,  and  rests  uj)on  the  cireumfcrence  of  the  lens.  Their  anterior  suriacc  is 
turnetl  towards  the  back  of  the  iris,  with  the  circumference  of  which  it  is  con- 
tinuous.  The  posterior  surface  is  closely  connected  with  the  suspensory  ligament 
of  the  lens. 

Struciure,  The  ciliary  processes  are  similar  in  structure  to  the  choroid ;  the 
vessels  are  larger,  having  chiefly  a  longitudinal  direction.  Externally  they  are 
covere<i  with  aeveral  layers  of  pigment  cells;  the  component  cells  are  small, 
rounded,  and  full  of  pigment  granules. 

The  Iris  {iris,  a  rainbow)  has  received  its  name  from  the  varied  color  it  pre- 
sents in  different  individuals.  It  is  a  thin  circular-shaped,  contriictilo  curtain, 
auspended  in  the  aqueous  humor  behind  tlie  cornea,  and  iu  front  of  the  lens, 
being  perforated  at  the  nasal  side  of  its  centre  by  a  circular  aperture,  the  pupil, 
for  the  transmission  of  li^ht.  By  its  circumference  it  is  intimately  connected 
with  the  choroid;  externally  to  this  is  the  ciliary  ligament,  by  which  it  is  con- 
nected to  the  sclerotic  and  coniea;  its  inner  edge  lonns  the  margin  of  tlxe pupil' 
its  surfaces  are  flattened,  and  I<K>k  forwards  and  backwards,  the  anterior  surface 
towards  the  cornea,  the  posterior  towards  the  ciliary  processes  and  lens.  The 
anterior  surface  is  variously  coloretl  in  different  individuals,  and  marked  by  lines 
which  converge  towards  the  i^upil.  The  posterior  surface  is  of  a  deep  purple 
tint,  from  being  covered  by  dark  pigment;  it  is  hence  named  uvva,  from  its 
resemblance  in  color  to  a  ripe  grape. 

Stnt<iure.  The  iris  is  composed  of  a  fibrous  stroma,  moscular  fibres,  and  pig- 
ment cells. 

The  Hbroits  stroma  consists  of  fine,  delicate  bundles  of  fibrous  tissue,  which  have 
a  circular  direction  at  the  circumference;  but  the  chief  ma&s  radiate  towards 
the  pupil.  They  form,  by  their  interlacement,  a  delicate  mesh,  in  which  the  pig- 
ment cells,  vessels,  and  nerves  are  contained. 
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The  muAciiJar  fibre  is  involuntary,  and  consisU  of  circular  and  radiating  iibreft, 
Tbc  arci/fir/irr-tf  (sphincter  of  tlie  pupil)  surround  the  margin  of  the  pupil  on 
the  posterior  surface  of  the  iris,  like  a  sphiueler,  forming  a  uarrow  baml,  about 
one-thirtieth  of  an  inch  in  width ;  those  near  the  free  margin  being  closely  aggre- 
gnte^l ;  those  more  external  arc  separated  somewhat,  and  form  loss  complete  circles^ 
The  r<idiating  fibres  (dilutor  of  the  pu[)il)  converge  from  the  circumference  towards 
the  centre,  and  blend  with  the  circular  fibres  near  the  margin  of  the  pupil.  The 
circular  fibres  contract  the  pupil,  the  radiating  fibres  dilate  it. 

The  jtitjitwnl  ix'lls  are  found  in  the  stroma  of  the  iris,  and  also  as  a  distinct  layer 
on  its  anterior  and  posterior  surfncca.  In  the  stroma,  the  cells  arc  ramified,  and 
contain  yellow  or  brown  pigment,  according  to  the  color  of  the  eve.  On  the  front 
of  the  iris,  there  is  a  single  layer  of  oval  or  rounded  c^Us,  with  branching  of&ots. 
On  the  back  of  tlie  iris,  there  are  several  layers  of  small,  round  cells,  filled  with 
dark  pigment.  This  layer  is  continuous  with  the  pigmeutary  cuvcring  of  the 
ciliary  processes. 

The  arteries  »f  Oui  iris  are  derived  from  the  long  and  anterior  ciliary,  and  from 
the  vessels  of  the  ciliary  processes. 

Memhrana  pupillaris.  In  the  foetus,  the  pupil  is  closed  by  a  delicate,  transparent 
vascular  membrane,  the  membrana  pupillaris,  which  divides  the  s]^ace  in  which  the 
iris  is  suspended  into  two  distinct  chambers.  This  membrane  contains  numerooa 
minute  vessels  continued  from  the  margin  of  the  iris  to  those  on  the  front  part  of 
the  capsule  of  the  lens.  These  vessels  have  a  looped  arrangement,  converging 
towards  each  other  without  an.tstomosing.  Bet\\'een  the  seventh  and  eighth  month, 
this  membrane  begins  to  disappear,  by  its  gradual  absorption  from  the  centre 
towards  the  circumlcrcncc,  and  at  birth  unly  a  few  fragments  remain.  Sometimes 
it  remains  permanent,  ancl  produces  blindness. 

The  Ciliart/  iifjainrjU  is  a  narrow  ring  of  circular  fibres,  about  one-fortieth  of 
on  inch  thick,  and  of  a  whitish  color,  which  serves  to  connect  the  external  and 
middle  tunics  of  the  eye.     It  is  placed  round  the  circumference  of  the  iris,  at  its 

?oint  of  connection  with  the  external  layer  of  the  choroid,  the  cornea,  and  sclerotic. 
ta  component  fibres  are  delicate,  and  resemble  those  of  elastic  tissue.  At  its  point 
of  connection  with  the  sclerotic  a  minute  canal  is  situated  between  the  two,  called 
the  siwts  cirenlaris  irvU». 

The  Cifiartf  muscle  (Bowman)  consists  of  unstriped  fibres;  it  forms  a  grayish, 
semi-transparent,  circular  baud,  about  one-eighth  of  an  inch  broad,  on  the  outer 
surface  of  the  forepart  of  the  clioroid.  It  is  thickest  in  front,  and  gradually 
becomes  thinner  behind.  Its  fibres  are  soft,  of  a  yellowish*white  color,  longitu- 
dinal in  direction,  and  arise  at  the  pi^int  of  junction  of  the  cornea  and  sclerotic. 
Passing  backwards,  they  are  attached  to  the  choroid,  in  front  of  the  retina,  and 
correspond  by  their  inner  surface  to  the  plicatoil  part  of  the  former  membrane. 
Mr.  Bowman  supposes  that  this  muscle  is  so  placeil  as  to  advance  the  Icna,  by 
exercising  compression  on  the  vitreous  body,  and  by  drawing  the  ciliary  processes 
towanla  the  line  of  junction  of  the  Bclcrotio  and  cornea,  and  by  this  means  to 
adjust  the  eye  to  the  vision  of  near  objects. 

The  Rettxa. 

Tlic  Retina  may  be  exposed  by  carefully  removing  the  choroid  from  it»  external 
surface.  It  is  a  delicate  nervous  membrane,  upon  the  surface  of  which  the  imagca 
of  external  object,*?  are  received.  Its  outer  surface  is  in  contact  with  the  pigmentary 
layer  of  the  choroid ;  its  inner  surface,  with  the  vitreous  body.  Behind,  it  is  cnn- 
tinvious  with  the  optic  nerve;  it  gradually  diminishes  in  thickness  from  behind 
forwards;  and,  in  front,  extends  nearly  as  far  forwards  as  the  ciliary  ligament, 
where  it  terminates  by  a  jagged  margin,  the  ora  serrata.  It  is  soft,  and  semi- 
transparent,  in  the  fresh  stale;  but  soon  becomes  clouded,  opaque,  and  of  a  pinkish 
tint  Exactly  in  the  centre  of  the  posterior  part  of  the  retina,  and  at  a  ]mnt 
oorresjKjnding  to  the  axis  of  the  eye,  in  which  the  sense  of  vision  is  most  perfect, 
is  a  round,  elevated,  yellowish  spot,  called,  alter  itii  discoverer,  livthua  Im 
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yellow  spot,  of  Sommering;  having  a  central  depression  at  its  anrnmit,  the  fovea 
cerUralia*  The  retina,  in  the  situation  of  iho  fovea  centralis  is  exceedingly  thin,  so 
muuh  so,  that  the  dark  color  of  the  choroid  m  distinctly  seen  thi-ough  it;  so  that 
it  presents  more  the  appearance  of  a  foramen,  and  hence  the  name  "  foramen  of 
Sommering"  at  first  given  to  it.  It  exisUonly  in  man,  the  quadrumana,  and  some 
saurian  reptiles.  Its  nsc  is  unknown.  AlxtUt  /a  of  an  inch  to  the  inner  side  of 
the  ytdlow  spot  is  the  point  of  entrunoc  of  the  optic  u 
retinte  piercmg  its  centre.  This  is  the  only  part  of  the 
which  the  power  of  vision  is  absent. 


nerve;  lh«  arteria  centralis 
surface  of  the  retina  from 


Fig.  3t'7.i— The  Artcria  Centralis  HetiniB,  Vcllow  Spot,  etc.,  llie  Aulorior  Ualt 
of  tlie  E/el;aU  bviug  rumuvuvi.     (Kiilargi;il.) 
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Structure.    The  retina  is  composed  of  three  layers,  together  with  bloodvessels  :^ 

External  or  columnar  layer  (Jacob's  membrane). 
Middle  or  granular  hiyer. 
Internal  or  nervous  layer. 

The  bloodvessels  do  not  form  a  distinct  layer;  they  ramify  in  the  substance  of 
the  internal  layer. 

The  external  or  Jacob's  membrane  is  exceedingly  thin,  and  can  be  dctnched  from 
the  external  suriace  of  the  retina  by  the  handle  of  the  .sualiHil,  in  the  form  of  a 
flocculent  film.  It  ia  thicker  behind  than  in  front,  and  consists  of  rotl-likc  bodies 
of  two  kinds : — 1.  Columuar  rods,  solid,  nearly  of  uniform  size,  and  arranged  per- 
pendicularly to  the  surface.  2.  Bulhom  jxirticks  or  cones,  which  are  interspersed 
at  regular  intervals  among  the  former ;  these  arc  conical  or  liask-shapcd,  their 
broad  ends  resting  ujwu  the  gi-auular  layer,  tlie  narrow-pointed  extremity  being 
turned  towank  the  c;horoid  ;  thcv  arc  not  solid,  like  the  colunmar  ro<ls,  but  consist 
of  an  external  membrane  with  ituid  contents.  By  their  deep  ends,  both  kinds  arc 
joined  to  tlie  filjres  of  Miiller. 

Tlie  middle  or  granular  layer  forma  nbout  ODC-tbird  of  the  entire  thickness  of 
the  retina.  It  consists  of  two  laminae  of  rounded  or  oval  nuclear  jiartielus,  separated 
from  each  other  by  an  intermediate  l.\VL'r,  which  is  tran.-Jiiarent,  finely  fil)rillatcd, 
and  contains  no  bloodvessels.  The  outermost  layer  is  the  thickest,  and  its  con- 
stituent |iarticles are  globular.  The  iimermost  layer  is  tbc  thinnest;  its  component 
particles  are  flattened,  looking  like  pieces  of  money  seen  edgeways;  hence  it  has 
i)ecn  called  by  Bowman,  the  num,mnlar  laijer. 

Tlie  internal  or  nervous  layn-  is  a  thin  somi -transparent  membrane.  consi.sting 
of  an  expansion  of  the  terminal  fibres  of  the  optic  nerve  and  nerve  cells.  The 
nerve  fibres  are  collected  into  bundles,  which  radiate  from  the  jKiint  at  which  the 
trunk  of  the  optic  nerve  terminates.    As  lliey  proceed  in  a  tolerably  struight 


«39 


rXS  OP  THK   SEN 


course  towards  the  anterior  margin  of  the  retina  tlia  bundles  interlace,  forming  a 
delicate  net,  with  flattened  elongated  meshes.  The  nerve  fibres  which  form  this 
layer  differ  from  the  tibres  of  the  optic  nerve  in  this  respect;  ihcy  lose  their  dark 
outline,  and  tlieir  tendency  to  l>ecome  varicose,  and  eunsiat  only  of  the  central 
part  or  axis  of  the  nerve  tubes.  The  mode  of  termination  of  the  ncr\*e  fibres  is 
unknown.  Aceordini^  to  nomc  observers,  they  terminate  in  loops;  according  to 
others,  in  free  extremities.  Recent  observers  have  stated,  that  some  of  the  nervu 
fibres  are  continuous  with  the  caudate  prolongations  of  the  nerve  cells  externa!  to 
the  fibrous  layer.  The  nerve  cells  are  jilaced  on  both  sides  of  the  fibrous  layer, 
but  chiefly  upon  its  inner  surface,  and  imbedded  ^nthin  the  meshes  formed  by  the 
intcrhicing  nurvo  fibres;  they  arc  round  or  pear-shaped  transparent  cells,  iiucleatc<.l, 
with  granular  contcntif,  furnished  with  caudate  pr<jlongatious,  some  of  which  join 
the  fibres  of  the  optic  nerve,  whilst  otlicrs  arc  directed  externally  towards  the 
granular  layer.  It  is  jirohable  that  these  cells  are  identical  with  the  ganglioa  cor- 
puscles of  vesicular  nervous  substance. 

An  extremely  thin  and  delicate  structureless  membrane  lines  the  inner  surfhoe 
of  the  retina,  and  separates  it  from  the  vitreous  body;  it  is  called  the  vtcmhra-na 
limitans. 

The  radiating  fibres  of  the  retina,  described  by  Heinrich  Muller,  consist  of 
extremely  fine  fibrillated  thread*,  which  are  connected  externally  with  eachof  tbo 
rods  of  the  columnar  layer,  of  which  they  appear  to  be  direct  continuations ;  and, 
passing  through  the  entire  subsljiucc  of  the  rctiua,  are  united  to  the  outer  surface 
of  the  mcmbrana  limifms.  In  their  course  through  the  retina,  they  become  con- 
nected with  tlie  nuclear  particles  of  tlie  granular  layer,  and  give  off  branching 
processes  opposite  its  innermost  lamina;  as  they  approach  the  fibrous  expansioa 
of  the  optic  nerve,  they  are  coUectc<l  into  bundles,  which  puss  throujih  the  orcoln 
between  its  fibres,  ana  arc  finally  attached  to  the  inner  surface  of  the  roombrana 
limitans.  where  each  fibre  terminates  in  a  triangular  enlargement. 

The  arteria  centralis  retinte  and  its  accompanying  vein  pierce  the  optic  nerVB; 
and  enter  the  globe  of  thecyo  through  the  |>oru3  opticus,  it  immediately  divides 
into  four  or  five  branches,  which  at  first  run  between  the  hyaloid  membrane  and 
the  nervous  layer;  but  they  soon  enter  the  latter  membrane,  and  form  a  cloae 
capillary  network  in  its  substance.  At  the  ora  serrata  they  terminate  in  a  dnglo 
ve-Hsel,  which  boun{ls  the  terminal  margin  of  the  retina. 

The  structure  of  the  retina  al  the  yellow  spot  presents  some  modifications. 
Jacob's  membrane  is  thinner,  and  of  its  constituents  only  the  cones  are  present; 
but  they  are  small,  im<l  more  closely  aggregated  than  in  any  other  part.  The 
granular  layer  is  absent  over  the  fovea  centralis.  Of  the  two  elements  of  the 
nervous  la^'er,  the  nerve  fibres  extend  only  to  the  circumference  of  the  spot ;  but 
the  nerve  cells  cover  itn  entire  surface.  The  radiating  fibres  arc  found  at  the  cir- 
cumference, and  here  onlv  extend  to  the  inner  strata  of  the  granular  layer.  Ot 
the  capillary  vessels,  the  larger  branches  pass  round  the  spot,  but  the  smaller  capil- 
laries meander  through  it.  The  color  of  the  spot  appears  to  imbue  all  the  layers 
except  Jacob's  membrane;  it  is  of  a  rich  yellow,  dcejK'-st  towanls  the  centre,  and 
doea  not  appear  to  consist  of  jtigmeut  cells,  but  resemolcs  more  a  straining  of  tbo 
constituent  parts, 

nUHOBS    OF    THE    EyE. 
AqLKOCS  niTMOR. 

The  Aqueous  Ilumor  completely  fills  the  anterior  and  posterior  cbambcra  of 
the  eyebiul.  It  is  small  in  quantity,  scarcely  exceeding,  according  to  Petit,  four  or 
five  grains  in  weight,  has  an  alkaline  reaction,  in  composition  is  little  more  than 
water,  less  than  one-fiilieth  of  its  weight  being  solid  matter,  chiefly  chloride  of 
sodium. 

The  arUerior  chamber  is  the  space  bounded  in  front  by  the  cornea;  behind*  by 
the  front  of  the  iris  and  ciliary  ligament. 

The  posterior  chamber,  smaller  than  the  anterior,  is  bounded  in  front  by  the 
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iris;  beliind,  by  the  capsule  of  the  lens  and  its  BUspeusory  ligament,  and  the  ciliary 
processeti. 

In  the  adult,  these  two  chambers  communicate  through  llie  pupil :  but  in  the 
foitu^  before  the  seventh  month,  when  the  pupil  is  closed  by  the  membraua  pupil- 
laris,  the  two  chambers  arc  quite  separate. 

It  has  been  generally  sujiposed  that  the  two  chambers  arc  lined  by  a  distinct 
membrane,  the  secreting  membrane  of  the  aqueous  humor,  analogous  in  struc- 
ture to  that  of  a  serous  sac.  An  epithelial  covering  can,  however,  only  be  found 
on  the  posterior  surface  of  the  cornea.  That  the  two  chambers  do,  however, 
secrete  tliis  fluid  separately,  is  shown  from  its  being  found  in  both  spaces  before 
the  removal  of  the  membrana  punilUria.  It  is  probable  that  the  parts  concerned 
in  the  .secretion  of  the  fluid  are  tlie  posterior  surface  of  the  cornea,  both  surfaces 
of  the  iris,  and  the  ciliary  processes. 

Vitreous  Body, 

The  Vitreous  Bo<ly  forms  about  four-fifths  of  the  entire  ^lobe.  It  fills  the 
concavity  of  the  retina,  and  is  hollowed  in  front  for  the  reception  of  the  lens  and 
its  capsule.  It  is  perfectly  transparent,  of  the  consistence  of  tbiu  jelly,  and 
consists  of  an  albuminous  fluid  inclosed  in  a  delicate,  transparent  membrane,  the 
hyaloid.  This  membrane  invests  the  outer  surface  of  the  vitreous  body;  it  is 
intimately  connected  in  front  with  the  suspensory  ligament  of  the  lens ;  and  is 
continued  into  the  back  part  of  the  capsule  of  the  lens.  It  has  been  supposed  by 
Hannover,  that  from  its  inner  surface  numerous  tliin  lumellaj  are  prolonged 
inwards  in  a  radiating  manner,  forming  spaces  in  which  the  fluid  is  contained. 
In  the  adult,  these  lamellae  cannot  be  detected  even  afler  careful  microsoopio 
examination ;  but  in  the  foetus  a  peculiar  fibrous  texture  pervades  the  mass,  the 
fibres  joining  at  numerous  j>oint%  and  presenting  minute  nuclear  granules  at  their 
poiut  of  junction.  The  fluid  from  the  vitreous  bmly  resembles  neai'ly  pure  water; 
It  contains,  however,  some  salts,  and  a  little  albumen. 

In  lhe/oc^w5,  the  centre  of  the  vitreous  humor  presents  a  tubular  canal,  through 
whicii  a  minute  artery  passes  along  the  ^ntreous  body  to  the  capsule  of  the  lens.  In 
the  adtiU,  no  vessels  penetrate  its  substance ;  so  that  its  nutrition  must  be  c^irried 
on  by  the  vessels  of  the  retina  and  ciliary  processes,  situated  upon  its  exterior. 

Cbystallixe  Lens  and  its  Capsulb. 

The  Crystalline  Lens,  inclosed  in  its  capsule,  is  situated  immefliatcly  behind 
the  pupil,  in  front  of  the  vitreous  body,  and  surrounded  by  the  ciliary  processes, 
which  slightly  overlaj>  its  margin. 

The  capsule  of  Ific  lens  is  a  transparent,  highly  elastic,  and  brittle  membrane, 
which  closely  surrounds  the  lens.  It  rests,  behind,  in  a  depression  in  front  of 
the  vitreous  body :  in  front,  it  forms  part  of  the  posterior  chamber  of  the  eye ;  and 
it  is  retained  in  its  po.sition  chiefly  by  the  suspensory  ligament  of  the  I^ns.  The 
capsule  is  much  thicker  in  front  tlian  behind,  structureless  in  texture ;  and  when 
ruptured,  the  edges  roll  up  with  the  outer  aurface  innermost,  like  the  elastic  laminse 
of  the  cornea.  The  lens  is  connected  to  the  inner  surface  of  the  capsule  by  a  single 
layer  of  transparent,  polygonal,  nucleated  cells.  These,  after  death,  absorb  moisture 
from  the  fluids  of  the  eye;  and.  breaking  down,  form  the  luptar  Mor^nt/ni. 

In  the  fcctua,  a  small  branch  from  the  artcria  centralis  rctin:^  runs  forwanls,  as 
already  mentioned,  tlirough  the  vitreous  humor  to  the  posterior  part  of  the  cap- 
sule of  the  lens,  where  its  branches  radiate  and  form  a  plexiforra  network,  which 
covers  its  surface,  and  are  coiuinuous  round  the  margin  of  the  capsule,  with  the 
vessels  of  the  pupillary  membrane,  and  with  those  of  the  iris.  In  the  adult,  no 
vessels  enter  its  substance. 

The  kns  is  u  transparent,  double  convex  body,  the  convexity  being  greater  on 
the  posterior  than  on  the  anterior  aurface.  It  measures  about  a  third  of  an  inch 
in  tne   transverse  diameter,  and  about  one-fourth  in  the  antcro-postcrior.     It 
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cousista  of  concentric  layer«,  of  wliich  the  externnl,  in  the  frosh  state,  are  soft  and 
easily  detached;  those  beucath  are  firmer,  the  central  ones  furmiug  a  hardened 

nucleus.     These   lamina)   arc  best   demonstrated   hy 

Fig.  308— The  CryfttAllIne  Lens.  Iwiling,  or  immt-r.sion  in  alcohol     The  same  reagents 

Uftrdfned  mhU  diTidetl.         dciuoualrate  that  the  lens  couaists  of  three  triangular 

(EnlargtKi.)  segment*,  the  sharp  cilges  of  which  are  directed  towards 

the  centre,  the  bases  towards  the  cireumt'erence.     The 

laminic  couaist  of  minute  parallel  iabres,  which  are 

united  to  each  other  by  means  of  wavy  margins,  the 

convexities  ui>on  one  fibre  fitting  accurately  into  tho 

concavities  of  the  adjoining  fibre. 

The  changes  pro(/((ce(/  in  the  lens  hy  age  are  the  fol- 
lowing : — 

]n  ihe/cetta,  its  form  is  nearly  spherical,  its  color  of 
a  slightly  reddish  tint,  not  perfectly  transparent,  and  so 
soft  ^  to  readily  break  down  on  the  slightest  pressure. 
In  the  adult,  the  posterior  surface  is  more  convex  than  tlie  anterior,  it  is  color* 
leas,  transparent,  and  firm  in  texture. 

In  old  age,  it  Ijccomes  fluttened  on  both  surfacoSr  slightly  opaque^  of  an  amber 
tint,  and  increases  in  density. 

The  suspensory  ligamnd  of  Oie  lens  is  a  thin,  transparent,  membranous  struc- 
ture, placed  between  the  vitre^jus  botly  and  the  ciliary  processes  of  the  choroid: 
it  connect*  tho  anterior  margin  of  tho  retina  with  the  anterior  surface  of  the  lens, 
near  its  circumference.  It  assists  in  retaining  the  lens  in  its  position.  Its  outer 
surface  presents  a  nuiid>er  of  folds  or  plnitings,  in  wliich  the  corresponding  folds 
of  the  ciliary  processes  are  received.  These  plaitings  are  arrangtid  round  tho 
lens  in  a  radiating  form,  and  are  stained  by  the  pij^ment  of  the  ciliary  processes. 
The  suspensory  ligament  consists  of  two  layera,  w-hich  commence  beLind,  at  the 
ora  serrata.  The  external,  a  tough,  milky,  granular  membrane,  covers  the  inner 
surface  of  the  ciliary  procesi;es,  and  extends  as  far  forwards  a.s  their  anterior 
free  extremities.  The  inner  layer,  an  elastic  transparent,  fib ro- membranous 
structure,  extends  as  far  forwards  as  the  anterior  surface  of  the  cansxile  of  the 
lens,  near  its  circumference.  That  portion  of  this  membrane  which  intervenes 
l>etween  the  ciliary  processes  and  the  capsule  of  the  lens,  forms  part  of  the  boun- 
dary of  the  posterior  chamber  of  the  eye.  Tho  posterior  surface  of  this  layer  is 
turned  tow;u*ds  the  hyaloid  membrane,  being  separated  from  it  at  the  circum- 
ference of  tho  lens  by  a  space  called  tho  canal  of  I'etit. 

The  canal  of  Petit  is  alK>ut  one-tenth  of  an  ino.h  wide.  Tt  is  bounded  in  front 
by  the  suspensory  ligament;  behind,  by  tho  hyaloid  membrane,  its  base  being 
formed  by  tho  cajwule  of  the  lens.  ^V}^cn  inflated  with  air,  it  is  sacculated  at 
intervals,  owing  to  the  foldings  ou  its  anterior  surface. 


Bloodvessels  and  Nerves  of  the  Ete. 

The  Vessels  of  tJie  globe  of  the  eye  aro  the  short,  long,  and  anterior  ciliary 
arteries,  and  the  arteria  centralis  retinre. 

The  .^hort  ciliary  arteries  pierce  the  back  jmrt  of  the  sclerotic,  round  the  cntmnco 
of  the  optic  nerve,  and  divide  into  branches  which  run  i>aral]el  with  the  axis  of 
the  eyeball :  they  arc  distributed  to  the  middle  layer  of  the  choroid,  and  ciliary 
processes. 

The  long  ciliary  arteries,  two  in  number,  ]>iurcc  the  back  part  of  the  sclerotic, 
and  run  forward,  between  this  membrane  and  the  choroid,  to  the  Ciliary  muscle, 
whero  they  each  divide  into  an  upper  an<;L  lower  branch;  these  anafitomose, 
and  form  a  vascular  circle  round  the  outer  circumference  of  the  iris;  from  this 
circle  branches  arc  given  oft*  which  unite,  near  the  margin  of  the  pupil,  in  a 
smaller  vascular  circle.  These  bruaches,  in  thoir  course,  supply  the  muscular 
structure. 
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The  anterior  ciliary  arteries,  five  or  six  in  number,  are  branches  of  the  mascnlar 
and  lachrymal  branches  of  the  ophlhiihnio.  Tlmy  pierce  tlie  eyeliall,  at  the 
anterior  part  of  the  sclerotic,  immediately  behind  the  margin  of  the  cornea,  and 
are  distributed  to  the  ciliary  processes,  some  branches  Joining  the  greater  Taseular 
circle  of  the  iris. 

The  arteria  centralis  retinse  has  been  already  described. 

The  veinSf  usually  four  in  number,  are  formed  mainly  by  branches  from  the 
surface  of  the  choroid.  They  perforate  the  sclerotic,  midwaj*  botweeu  the  cornea 
and  the  optic  nerve,  and  end  in  the  ophthalmic  vein. 

The  TtenKS  of  tlie  eyeball  are  the  optic,  the  long  ciliary  nerves  from  tlie  nasal 
branch  of  the  ophthalmic,  and  the  short  ciliary  nerves  from  the  ciliary  ganglion. 

Appexdaqes  of  the  Kye. 

The  appendages  of  the  eye  {tutamina  oculi)  include  the  eyebrows,  the  eyelids, 
the  conjunctiva,  and  the  lachrymal  apparatus,  vul,  tho  lachrymal  gland,  tho 
lachrymal  sue,  and  the  nasal  duct. 

The  eyebrows  {sujierdlia)  are  two  arched  eminences  of  integument,  which 
surmount  the  upper  circumforeuce  of  the  orbit  on  each  side,  and  support  numerous 
short,  thick  hairs,  directed  oblitiuely  on  the  surface.  In  structure,  they  couaiat 
of  thickened  integument,  conutxited  beneath  with  the  Orbicularis  palj.Hjbrarum, 
Corrugator  supercilii,  and  Occipito-frontalis  muscles.  These  muscles  servo,  by 
their  action  on  this  part,  to  control  to  a  certain  extent  the  amount  of  light  admitted 
into  the  eye. 

The  eyelids  {jjalpehrte)  aro  two  thin,  movable  folds,  placed  in  front  of  the  eye, 
protecting  it  from  injury  by  their  closure.  The  upper  lid  is  the  larger,  the  more 
movable  of  the  two,  and  supplied  by  a  separate  elevator  muscle,  the  Levator 
palpehrte  superioris.  When  the  eyehds  are  opened,  an  elliptical  space  (Jissttra 
palpebrarum)  is  left  between  their  margins,  the  angles  of  which  correspond  to  the 
junction  of  the  upper  and  lower  lids,  and  are  called  caiilhi. 

The  outer  canthua  is  more  acute  than  the  inner,  and  the  lids  here  lie  in  close 
contiict  with  the  glolw;  but  the  inner  canthus  is  prolonged  for  a  short  distance 
inwards,  towards  the  nose,  and  the  two  lids  arc  8cpnratc<l  by  a  triangular  space, 
the  laeua  iacrymaUs,  At  the  commencement  of  the  lacus  lacrynmlU,  on  the 
margin  of  each  eyelid,  is  a  small  conical  elevation,  the  laohnjinal  papilla,  or 
tubercle,  the  apex  of  which  is  pierced  by  a  small  orifice,  tho  ■ounctum  lacjymale, 
the  commencement  of  the  lachrymal  canal. 

Strux:ture  of  the  eyelitis.  Tlic  eyelids  are  composed  of  tho  following  structure^ 
taken  in  their  ordt-r  from  without  inwards: — ■ 

Integument,  areolar  tissue,  Jibrca  of  the  Orbicularis  muscle,  tarsal  cartilage, 
fibrous  membrane.  Meibomian  gland-s  and  conjunctiva.  The  upper  lid  has,  in 
addition,  the  aponeurosis  of  the  Levator  palpebne. 

The  integument  is  extremely  thin,  and  continuous  at  the  margin  of  the  lids  with 
the  conjunctiva. 

The  subcutuTieous  areolar  tissite  is  very  lax  and  delicate,  seldom  contains  any  fat, 
and  is  extremely  liable  to  serous  infiltration. 

Tho  Jibres  of  the  orbicularis  muscle,  where  they  cover  the  palpebne,  are  thin, 
pale  in  color,  ami  poaaeaa  an  involuntary  action. 

The  tarsal  cartiUifjes  are  two  thin  elongated  plates  of  fibro-cartilage,  alx>ut  an 
inch  in  length.  They  are  placed  one  in  each  lid,  contributing  to  their  form  imd 
support. 

The  superior,  tho  larger,  is  of  a  semilunar  form,  about  one-third  of  an  inch 
in  breadth  at  the  centre,  and  becoming  gradually  narrowed  at  each  extremity. 
Into  the  fore  part  of  this  cartilage  the  aponeurosis  of  the  Levator  polpebno  is 
attached. 

The  inferior  tarsal  cartilage,  tho  smaller,  is  thinner,  and  of  an  elliptical 
ibnn. 
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T!ic  frtt  or  cilifiry  margin  of  the  cartilages  is  lljiok,  and  present  a  periertlyl 
straight  edge.     The  aUached  or  orbital  iminjai  ia  comiect^id  to  tlie  circuuii'ereiico  i 
of  the  orbit  by  the  fibrous  membrane  of  the  lids.     The  outer  angle  of  each 
cartilage  is  attached  to  the  malur  bone  by  the  external  palpebral  or  tarsal  Uuumcnt, 
The  inner  angles  of  the  two  cartilages  terminate  at  the  commencement  of  the  lacus 
lacrvmalis.  being  fixed  to  the  margins  of  the  orbit  by  the  tendo  oculi. 

The  fhrous  mfmbrajte  of  the  lids,  or  tarsal  ligamenl  \&  a  layer  of  fibrous 
Aiembraue.  beneath  the  Orbicularis,  attached,  externally,  to  the  margin  of  the 
orbit,  and  internally  to  the  orbital  margin  of  the  Uds.  It  is  thick  and  dense  at 
the  outer  part  of  the  orbit,  but  becomes  thinner  as  it  approaches  the  cartilages. 
This  membrane  servos  to  support  the  eyelids,  and  retains  the  tarsal  cartilages  in 
thei;:p<wition. 

The  Mdhomian  ijlamh  (fig.  309)  are  situated  upon  the  inner  surface  of  the 
cvclid.s,  between  the  t.nrsal  cartihiges  and  coujuuctiva,  and  may  be  distinctly  seen  I 
through  the  mucous  membrane  on  everting  the  eyelids,  presenting  the  appearance 
of  parallel  strings  of  pearls.    They  arc  about  thirty  in  number  in  the  upper  carti)<igi!v 


Fig.  SOD.— The  Halbomlaii  Olands.  etc,  mos  from  tha  Inner  Sarbc* 
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and  somewhat  fewer  in  the  lower.  They  are  imbedded  in  grooves  in  the  inner 
surface  of  the  cartilages,  and  correspond  in  length  with  the  breadth  of  each 
cartilage;  they  arc,  consequently,  longer  in  the  upper  than  in  the  lower  eyelid. 
Their  ducts  open  on  the  free  margin  of  the  lias  by  minute  foramina,  which 
correspond  in  number  to  the  follicles.  These  glands  arc  a  variety  of  the 
cutaneous  sebaceous  gland-s  each  consisting  of  a  single  straight  tube  or  follicle, 
baving  a  coi^ioX  termination,  into  which  open  a  number  of  small  secondary  follicles. 
The  tubes  consist  of  basement  membrane,  covered  by  a  layer  of  scaly  epithelium ; 
the  cells  are  charged  with  sebaceous  matter,  which  constitiitcs  the  secretion.  The 
peculiar  parallel  arrangement  of  these  glands  side  by  side  forms  a  Bmooth  layer, 
adiTiindily  adapted  to  the  surface  of  the  globe,  over  which  they  constantly  glide. 
The  use  of  their  secretion  is  to  prevent  adhesion  of  the  lids. 

The  e^elashei  {eih'a)  are  attached  to  the  free  edges  of  the  eyelids ;  ibey  ar© 
Bhort,  thick,  curved  hairs,  arranged  in  a  double  or  triple  row  at  the  margin  of  the 
lids;  those  of  the  upper  lid.  more  numerous  and  longer  than  the  lower,  curve 
upwards;  those  of  the  lower  lid  curve  downwards,  by  which  means  they  do  Dot 
interlace  in  closing  the  lids. 

The  conjunctiva  is  the  mucous  membrane  of  the  eye.    It  Yva^  the  inner  sutfi^tt 


I 


I 


LACHRYMAL  APPARATUS. 


627 


of  the  eyelids,  and  is  reflected  over  the  fore  part  of  the  sclerotic  and  cornea.     In 
each  of  these  situations,  its  structure  presents  some  peculiarities. 

The  palpebral  portion  of  On  conju-nctiva  is  thick,  opaque,  highly  vascular,  and 
covered  with  numerous  papilla*,  wuich,  in  tlie  disease  called  ffranuhr  lids,  become 
greatly  hypertrophied.  At  the  margin  of  the  lids,  it  becomes  continuous  with  the 
lining  membrane  of  the  ducUt  of  the  Meibomian  glands,  and,  through  the  lachrymal 
cauaU,  with  the  lining  membmne  of  the  lachrymal  sac  and  iia^  duct.  At  the 
outer  angle  of  the  upper  lid,  it  may  be  tniced  along  the  lachrymal  ducts  into* 
the  lachrymal  glund;  and  at  the  inner  angle  of  the  eye,  it  forms  a  semilunar 
fold,  the^^ca  semilunaris.  The  folds  formetl  by  the  refiectioa  of  the  conjunctiva 
from  the  lids  on  to  the  eye  are  called  the  superior  and  inferior  palpebral  folds, 
the  former  being  the  deeper  of  the  two.  Upon  the  sclerotic,  the  conjunctiva  is 
loosely  connectctl  to  the  globe;  it  becomes  thinner,  loses  its  papillary  structure, 
is  transparent,  and  only  slightly  vascular  in  health.  Upon  the  cornea,  the  con- 
junctiva is  extremely  tuia  and  closely  adherent,  and  no  vessels  can  be  traced  into 
it  in  the  adult  in  a  healthy  state.  Jn  the  fahis,  fine  capillary  loops  extend,  for 
some  little  distance  forwards,  into  this  membrane;  but  in  the  adult  tney  pass  only 
tu  the  circumference  of  the  curnea. 

The  car^itKuia  lacrymalis  is  a  small,  reddish,  conical  shaped  body,  situated 
at  the  inner  canthus  of  the  eye,  and  filling  up  the  small  triangular  space  in  this 
situation,  the  locus  lacrymalis.  It  consists  of  a  cluster  of  follicles  similar  in 
structure  to  the  Meibomian,  covered  with  mucous  membrane,  and  is  the  source  of 
the  whitish  secretion  which  constantly  collects  at  the  inner  angle  of  the  eye.  A 
few  slender  hairs  are  attached  to  its  surface.  On  the  outer  side  of  the  canmcula 
is  a  slight  semilunar  fold  of  mucous  membrane,  the  concavity  of  which  is  directed 
towards  the  cornea;  it  is  calltd  the  ph'txi  semilunaris.  Between  its  two  layers  is 
found  a  thin  plate  of  cartilage.  This  structtire  is  considered  to  be  the  rudiment 
of  the  third  eyelid  in  birds,  the  membrana  iiictitaTis. 

Lachrymal  Apparatus  (fig.  310). 

The  lachrymal  apparatus  consists  of  the  lachrymal  gland,  which  secretes  the 
tears,  and  its  excretory  ducts,  which  convey  the  tluid  to  the  surface  of  the  eye. 


Fig.  310.— Tbo  Locbrjrmal  Apparatus.     Riglit  Sido. 


This  fluid  is  carried  away  by  the  lachrvmal  canals  into  the  lachrymal  sac,  nna 
along  the  nasal  duct  into  the  cavity  of  tSe  nose. 
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The  laciirymal  gland  is  lodged  in  &  depression  at  the  outer  angle  of  the  ovVii, 
ou  the  inner  siJu  of  the  external  angular  proceas  of  the  fi»ntal  1>oue.  It  \a  of  an 
oval  form,  about  the  size  and  shape  of  an  almond.  Its  upper  convex  surface  is  in 
contact  vith  the  periosteum  of  the  orbit,  to  which  it  is  connected  by  a  few  tibroas 
bauds.  Its  under  concave  surfaeo  rests  upon  the  convexity  of  the  eyeball,  and 
upon  the  Superior  and  External  recti  mu^icles.  Its  vessels  and  nerves  enter  its 
posterior  border,  whilst  its  anterior  margin  is  closely  adherent  to  the  back  part 
of  the  upper  eyelid,  and  is  covered,  on  its  inner  surface,  by  a  reflection  of  the 
conjunctiva.  This  margin  is  separated  from  the  rest  of  the  gland  by  a  alight 
depression,  hence  it  is  sometimes  describeil  as  a  eej)arute  lobe,  called  the  palpc' 
bral  portion  of  ike  gland,  lu  structure  and  general  a])pearaDce,  it  resembles  the 
salivary  glands.  Its  ducts,  about  seven  in  number,  run  obliquely  beneath  the 
mucous  membrane  for  a  short  distance,  and,  separutiug  from  each  other,  open  by  a 
series  of  minute  orifices  on  the  upper  and  outer  half  of  the  conjunctiva,  near  its 
reflection  on  to  the  globe.  These  orijices  arc  arranged  in  a  roWj  so  as  to  di^ne 
the  secretion  over  the  surface  of  the  membrane. 

The  lacfirymal  canals  commence  at  the  minute  orilioes,  puncta  iacrymalia, 
seen  on  the  margin  of  the  lids,  at  the  outer  extremity  of  the  lacus  lacrymalisL 
They  commence  ou  the  summit  of  a  slightly  elevated  i)apilla»  the  vajnlla  lacry- 
mali'ji,  and  lead  into  minute  canals,  the  canalkuli,  which  proceed  inwards  to 
teriiiiiiate  in  tlie  la<;hrymal  sac.  The  superior  canal,  the  smaller  and  longer  of 
the  two,  at  first  ascends,  and  then  bends  at  an  acute  angle,  and  parses  inwards  aod 
downwards  to  the  lachrymal  sjic.  The  inferior  canal  at  iirst  desoeuds,  and  then, 
abruptly  changing  its  course,  passes  almost  hurizontally  inwards.  They  ore  denw 
and  elastic  in  stmcture,  and  somewhat  dilated  at  their  angle. 

The  hchrumal  sac  is  the  upper  dilated  extremity  of  the  nasal  duct,  and  is 
lodged  in  a  deep  groove  formed  by  the  lachrymal  bone  and  nasal  process  of  the 
superior  maxillary.  It  is  oval  in  form,  its  upjwr  extremity  being  closed  in  and 
rounded,  whilst  below  it  is  continued  into  the  nasal  duct.  It  is  covered  by  the 
Tensor  tarsi  muscle  and  by  a  fibrous  expansion  derived  from  the  tendo  oculi, 
which  is  attached  to  the  ridge  on  the  laclirymal  bone.  In  structure,  it  consists  of 
a  fibrous  elastic  coat,  lined  iutornally  by  mucous  membrane;  the  latter  is  continuous^ 
through  the  canalieuli,  with  the  raucous  lining  of  the  conjunctiva,  and  through  the 
nasal  duct  with  the  pituitary  membrane  of  the  nose. 

The  rvisal  duct  is  a  membranous  canal,  about  three  quarters  of  an  inch  in 
length,  which  extends  from  the  lower  part  of  the  lachrymal  soo  to  the  inferior 
meatus  of  the  nose,  where  it  terminates  by  a  somewhat  expanded  orifice,  provided 
\nt\\  an  impcrfoet  valvo  formetl  by  the  mucous  membrane.  It  is  conUiined  in  an 
osseous  canal,  formed  by  the  sujierior  maxillary,  the  lachrymal,  and  the  inferior 
turbinated  bones,  is  narrower  in  the  middle  than  at  each  extremity,  and  takes  a 
direction  downwards,  backwartls,  and  a  little  outwards.  It  is  lined  by  mucoua 
membrane,  which  is  continuous  below  with  the  pituitary  lining  of  the  noso.  In 
the  canalieuli,  this  membrane  is  provided  with  scaly  epithelium;  but  in  the 
lachrymal  sac  and  nasal  duct,  the  epithelium  is  ciliated  as  in  the  nose. 

TuE    Ear, 

The  Organ  of  Hearing  consists  of  three  parts;  the  external  ear,  the  middle  ear 
or  tympanum,  and  the  internal  car  or  labyrinth. 

EzTSBKAL  Ear. 

The  External  Ear  consists  of  an  expanded  portion  named  the  pinna  or  auricle, 
and  the  auditory  canal  or  meatus.  The  former  serves  to  collect  the  vibrations  of 
the  air  constituting  sound,  and  the  latter  conducts  those  vibrations  to  the  tym- 
panutn. 

The  pinna  or  aurick  ffig.  SIX)  consists  of  a  layer  of  cartilage,  oovered  by 
» integument,  and  counectoa  to  the  commeuccmcnt  of  the  auditory  coiial ;  it  is  of  an 
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Fig.  311.— The  Piuna  or  Auricle. 

Outer  Surface. 
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ovoid  form,  its  surface  uncx'cn,  witTi  its  larger  end  directed  upwards.  It»  outer 
surface  U  irregularly  concave,  directed  slightly  forwards,  and  presents  numerous 
eminenoes  and  depressions,  which  result  from  the  foldings  of  its  fibro-cartilaffinous 
element.  To  each  of  these  names  have  been  assigned.  Thus,  the  extomal  pro- 
minent rim  of  the  auricle  ia  called  the  h^lix. 
Another  curved  prominence,  parallel  with, 
and  in  front  of,  the  helix,  is  called  the  aiiii- 
helix;  this  bifurcates  above  into  two  parts, 
so  as  to  inclose  a  triangular  depression,  the 
fossa  of  the  antibelix.  The  narrow  curved 
depression  between  the  helix  and  antibelix 
is  called  tho/bwa  of  the  ktlix  (J'ossa  innomi- 
nata  seu  scaphoidea).  The  antibelix  de- 
scribes a  circuit  round  a  deep,  capacioiia 
cavity,  the  concha,  which  is  partially  uivided 
into  two  parts  by  the  commencement  of  the 
helix.  In  front  of  the  concha,  and  project- 
ing backwards  over  the  meatus,  is  a  ftraall 
pointed  eminence,  the  tragus;  so'  called 
from  its  being  generally  covered,  on  its  under 
surface,  with  a  tuft  of  liair,  re!*erabliDg  a 
goat's  beard.  Opposite  the  tragus,  and  sepa- 
rated from  it  by  a  deep  notch  {incisura 
iTitertragica),  ia  a  small  tubercle,  the  anti- 
tragus.  Below  this  is  the  hhuk,  composed 
of  lough  areolar  and  adipose  tissues,  warning 
the  firmness  and  elasticity  of  the  rest  of  tho 
pinua. 

Stmcture  of  the  pinna.  The  pinna  is  composed  of  a  thin  plate  of  yellow 
cartilage,  covered  with  integument,  and  coQDCCtcd  to  the  surrounding  parts  by 
ligaments,  and  a  few  muscular  fibres. 

The  inlegument  is  thin,  closely  adherent  to  the  cartilage,  and  furniahed  with 
sebaceous  glands,  which  are  most  numerous  in  the  concha  and  scaphoid  fossa. 

The  cartilage  of  the  pinna  consists  of  one  single  piece;  it  gives  form  to  this 
part  of  the  ear,  and  upon  its  surface  are  found  all  the  eminences  and  deprcs-sions 
above  described.  It  does  not  enter  into  tho  construction  of  all  parts  of  the  auricle, 
and  presents  several  intervals  or  fissures  iu  its  substance,  which  partially  separate 
the  difiercnt  parts.  Thus,  it  does  not  form  a  constituent  part  of  the  lobule;  it  is 
deficient,  also,  between  the  tragus  and  begiinaing  of  the  helix,  the  notch  between 
them  being  filled  up  by  dense  fibrous  tissue.  The  fissures  in  the  cartilage  are  the 
fissure  of  the  helix,  a  shor^  vertical  slit,  situated  at  tho  foro  part  of  the  pinna, 
immediately  behind  a  small  conical  projection  of  cartilage,  opposite  the  first  curve 
of  the  helix  {process  of  the  hciix);  another  fissure,  tho  fissure  of  the  tragus,  is 
seen  upon  the  anterior  surface  of  the  tragus.  The  'antibelix  is  divided  below,  by 
a  deep  fissure,  into  two  parts ;  one  part  terminates  by  a  pointed,  tail-like  extremity 
{processus  cauttatiis);  the  other  is  continuous  with  tho  anlitragus.  The  cartilago 
of  the  piuna  is  very  pliable,  elastic,  of  a  yellowish  color,  and  similar  in  structure  to 
tho  cartilages  of  the  alas  nasi. 

The  ligaments  of  the  pinna  consist  of  two  seta: — 1.  Those  connecting  it  to 
the  side  of  the  head.  2.  Those  connecting  the  various  parts  of  its  cartilage 
together. 

The  former,  the  most  important,  are  two  in  number,  anterior  and  posterior. 
The  anterior  ligament  extends  from  the  process  of  the  helix  to  tho  root  of  the 
zygoma.  The  posterior  ligament  passes  firom  the  posterior  surface  of  the  concha 
to  the  outer  surface  of  the  mastoid  process  of  the  temporal  bone.  A  few  fibres 
connect  tho  tragus  to  the  n>ot  of  tho  zygoma. 

Those  conneotiug  tho  various  parts  of  the  cartilage  together  are  also  two  ki 


G30 


ORGANS  OF   THE   SENSES. 


Dumber.  Of  tbese,  one  is  a  strong  fibrous  band,  stretcbing  across  from  the  trngos 
lo  the  commencement  of  the  beli.\,  completiDg  the  meatus  in  front,  and  partly 
encircling  the  boundary  of  the  concha ;  the  other  extends  between  the  concha  and 
the  procedsua  wiudatiia. 

The  miisciet  0/  the  pinna  {Qg.  S12),  like  the  ligamcntfl,  also  consist  of  two  seta: — 
1.  Those  which  connect  it  with  the  side  of  the  bead,  mo^*ing  the  pinna  as  a  wholes 

Fig.  312.— The  Huscleaof  tlie  Plnaa. 


viz.,  the  AttoUens  aurcm,  Attrabens  nurem,  and  Retrahens  aurem  (p.  241).  2. 
The  projiLT  muscles  of  the  pinna,  which  extend  from  one  part  of  the  auricle  to 
another.    These  are  tlio 


nelicis  major. 

ndiois  minor. 
Tragic  us. 


Antitragicus. 
Traiisversus  auriculro. 
Obliquus  auria. 


The  Helieia  major  is  a  narrow,  vertical  band  of  muscular  fibres,  situated  upon 
the  anterior  margin  uf  the  helix.  It  arises,  below,  from  the  tubercle  of  the  herix, 
and  ia  inserted  into  the  anterior  border  of  the  helix,  just  where  it  is  about  to 
curve  backwards.     It  ia  pretty  constant  in  its  existence. 

The  Helicis  minor  is  on  oblique  fasciculus,  iirmly  attached  to  that  part  of  the 
helix  which  commences  from  the  bottom  of  the  concha. 

Tlie  Tmgicus  i.s  a  short,  flattcnt^d  bund  of  inu-scjular  fibres,  tutuated  upon  the 
outer  surface  of  the  tragus,  the  direction  of  its  fibres  being  vertical. 

The  Antiirafjicus  arises  from  the  outer  part  of  the  antitragus ;  its  fibres  are 
inserted  into  the  processus  caudatusoftbeanti  helix.  This  rau.'icle  is  usually  very 
diet!  net 

The  TVansversus  auricidte  is  placed  on  the  cranial  surface  of  the  pinna.  It 
consists  of  radiating  fibres,  partly  tendinous  and  partly  must^ular,  extending  from 
the  convexity  of  the  concha  lo  the  prominence  corresponding  with  the  groove  of 
the  helix. 


AUDITORY  CANAL. 
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Tho  ObUqiius  auns  (Todd)  consists  of  a  few  fibres  extending  from  tbe  upper 
and  back  part  of  the  concha  to  the  convexity  immediately  above  it. 

The  arteries  0/  the  pinna  are  the  posteripr  auricular,  from  the  external  carotid ; 
the  anterior  auricular,  from  the  temporal;  and  an  aiu^icular  branch  from  tlie  occi- 
pital artery. 

The  veins  accompany  the  corresponding  arteries. 

The  nervts  are  the  auricularis  magnus,  from,  tho  cervical  plexus ;  the  posterior 
auricular,  from  the  facial ;  the  auricular  branch  of  the  pueumogastric ;  and  the 
auricalo- temporal  branch  of  the  inferior  maxillary  nerve. 

The  Auditory  Canal,  rruaXus  auditories  extemus  (fig.  813),  extends  from  tbe 
bottom  of  the  concha  to  the  raembrana  tyrapani.  It  is  about  an  inch  and  a 
quarter  in  length,  its  direction  obliquely  forwards  and  inwards,  and  it  is  slightly 

Rg.  313.— A  Front  Tlew  of  tbe  Origan  of  IletiriDg.     Right  Side, 
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curved  upon  itself,  so  as  to  be  higher  in  the  middle  than  at  either  extremity.  It 
forms  an  oval  cylindrical  caTial.  narrowest  at  the  middle,  somewhat  Uattencil  from 
before  backwards,  tho  greatest  diameter  being  in  the  vertical  direction  at  the  ex- 
ternal orifice ;  but,  in  tbe  transverse  direction,  at  the  tympanic  end.  The  mernbrana 
tympani,  which  occupies  the  termination  of  the  meutus,  is  obliquely  directed,  in 
conaequeace  of  the  iloor  of  this  caual  being  longer  than  the  roof,  and  tho  anterior 
wall  longer  than  the  posterior.  The  auditory  canal  is  formed  partly  by  cartilage 
and  membrane.  au<l  partly  by  bone. 

The  cartikiyinowi  jMrtion  is  about  half  an  inch  in  length,  being  rather  less  than 
half  the  canal;  it  is  formed  by  tho  cartilage  of  the  concha  and  tragus,  being  pro- 
longed inwanls  to  the  circumference  of  the  auditory  process,  to  which  it  is  firmly 
attached.  This  tube  is  dcficieut  at  its  upper  and  back  part,  its  place  being  supplied 
by  fibrous  membrane.  This  part  of  the  canal  is  rendered  extremely  movable,  by 
two  or  three  deep  fissures  {incisuTss  Santorini),  which  extend  through  the  cartilage 
in  a  vertical  direction. 

The  osst'oia  portion  is  about  three-quarters  of  an  inch  in  length,  and  narrower 
than  the  cartilaginous  portion.  It  is  directed  inwards  and  a  little  forwards,  fomiing 
a  slight  curve  in  it.s  course,  the  convexity  of  whick  is  upwards  and  backwards. 
Ita  inner  end,  which  communicates  with  the  cavity  of  the  tympanum,  is  smaller 
than  the  outer,  and  sloped,  the  anterior  wall  prujoctmg  beyond  the  posterior  about 
two  lines ;  it  is  marked,  excepting  at  its  upper  purt,  by  a  narrow  groove  for  the 
insertion  of  the  mernbrana  tympaui.     Its  outer  end  is  dilated,  and  rough  in  the 

eart  of  its  circumference  for  the  attachment  of  the  cartilage  of  the  pinna. 
:al  transverse  section  is  oval,  the  greatest  diameter  being  from  above 
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downwards.  Tbo  front  and  lower  parts  of  this  canal  aro  formed  by  a  curved 
plat©  of  Wme,  which,  in  the  fwtus,  exists  as  a  Bcpnrale  ring  (t}-mpanic  booL-]^ 
incomplete  at  its  upper  part 

The  skiji  liniDg  tho  meatus  is  very  thin,  closely  adherent  to  the  cartilaginotis 
and  osseous  portions  of  the  lube,  and  covers  the  surface  of  the  membrana  tvnipani. 
forming  its  outer  layer.  At^r  maceration,  the  thin  poueh  of  epidermis,  when 
withdrawn,  preserves  the  form  of  the  meatua.  The  skin  near  the  orifice  is  fur- 
nished with  hairs  and  sebaceous  glands.  In  the  thick  subcutaneolis  tissue  of  the 
cartilaginous  part  of  tlio  meatus  are  numerous  ceruminous  glands,  which  secrete 
the  car  wax,  tne  ducts  of  which  open  on  the  surface  of  the  akin. 

Tho  arteries  supplying  the  meatus  are  branches  from  the  posterior  auricular, 
internal  maxillary,  and  temporal. 

The  ncrvf-f  are  chiefly  derived  from  the  temporo-auricular  branch  of  the  inferior 
maxillary  nerve. 


'  Middle  Ear  oa  TYMPASftnr. 

The  middle  ear  or  tympanum  is  an  irregular  ca^'iiy,  compressed  from  without 
inwards,  and  situated  within  tho  petrous  bone.  It  is  placed  above  the  jugular 
foijssa,  the  carotid  canal  lying  in  front,  tlie  mastoid  cells  Ixdiind,  the  meatus  audito- 
rius  externally,  and  the  labyrinth  witliin.  It  is  1iUi;d  with  air,  and  eummunicatea 
with  the  phnr^Tix  by  the  Eustachian  tube.  The  tympanum  is  traversed  by  a 
chain  of  movable  bones,  which  connect  the  mcmbraim  tympmii  witli  the  lao^'- 
rinth,  and  serve  to  convey  the  vibrations  communicated  to  the  membrana  lympani 
across  tho  cavity  of  tho  tympanum  to  the  internal  ear. 

The  cavity  of  iJie  ti/mpanum  measxires  about  five  lines  from  before  backwards, 
three  lines  in  the  vertical  direction,  and  between  two  and  three  in  the  transverse, 
being  a  little  broader  behind  and  al>ovo  than  Ixilow  and  in  front  It  is  bounded 
externally  by  the  membrana  lympani  and  meatus;  internally,  by  the  outer  surface 
of  the  internal  ear ;  behind,  by  the  m.istoid  cells ;  and,  in  front,  by  the  Enstachiaa 
tube  imd  carnal  for  the  Tensor  tympanu  Its  roof  and  floor  are  formed  by  thio 
osseous  laminae  which  connect  the  squamous  and  petrous  portions  of  the  temporal 
bone. 

The  roof  is  broad,  flattened,  and  formed  of  a  tliin  plate  of  bone,  which  separates 
the  cranial  and  tympanic  cavities. 

The  y7wr  is  narrow,  and  corresponds  to  the  jugular  fossa,  which  lies  beneath. 

Tho  Older  uxiU  is  formed  by  the  membrana  tvmpani,  a  small  portion  of  bone 
being  seen  above  and  below  this  membrane.  It  presents  three  small  apertures, 
the  iter  chordie  posteriu.s,  tlio  Glaseriau  fissure,  and  the  iter  chorda*  imterius. 

The  aperture  of  the  tfer  chordx  poateritu  is  behind  the  aperture  for  the  membrana 
tympani,  close  to  its  margin,  at  &  level  with  its  centre ;  it  leads  into  a  minnto  canal, 
which  descends  in  front  of  the  aqua»ductus  Fallo]>ii,  and  terminates  in  this  canal 
near  the  stylo-mastoid  foramen.  Through  it  the  chorda  tympani  nerve  enters  the 
tympanum. 

Tho  Olaaman  Jissttre  opens  just  above  and  in  front  of  the  orifice  of  the  mem- 
brana tympani;  in  this  situation  it  is  a  mere  slit,  about  a  line  in  length.  It  gives 
passage  to  the  long  process  of  the  malleus,  the  Laxator  tympani  muscle,  and  some 
tympanic  vessels. 

The  aperture  of  the  iter  chordte  anteriv3  is  seen  just  above  the  prw-'oding  fissure; 
it  lea^ls  into  a  canal  (canal  of  Iluguicr),  which  runs  parallel  with  the  Glaserian 
fissure.     TTirough  it  tho  chorda  tvmpani  nerve  leaves  the  tympanum. 

The  internal  u-all  of  the  tympanurti  is  vertical  in  direction,  and  looks  directly 
outwards.     It  presents  for  examination  the  following  parts : — 


Fenestra  ovalis. 
Fenestra  rotunda. 
Promontory. 


Ridge  of  the  AqusBductus  FallopiL 

Pjrramid. 

Opening  for  the  Stapedios. 


THE  TYMPANUM. 
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The  ffnuira  ovalig  is  a  reaiforin  opening,  leading  from  the  tympauum  into 
the  vestibule;  its  long  diameter  is  directed  horizontally,  and  its  convex  boixler 
upwards.  The  opening  in  the  recent  state  is  closed  by  the  lining  membrnnc 
common  to  both  cavities,  and  is  occupied  by  the  biiso  of  the  staiws.  This  mem- 
brane is  placed  opposite  tho  membrana  tympani,  and  is  connected  with  it  by  lh« 
ossicula  auditus. 

The  fenestra  rotunda  is  an  oval  aperture,  placed  at  tho  bottom  of  a  fimnel* 
shaped  depression,  leading  into  the  cochlea.    It  is  placed  below  and  rather  behind 
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the  fenestra  oralis,  from  which  it  is  separated  by  a  rounded  elevation,  the  i>ro- 
montory;  it  is  closed  in  the  recent  stato  by  a  membrane  {membrana  tympani 
aecundarta,  Scarpa).  Tliis  membrane  is  concave  towards  the  tympanum,  convex 
towards  the  cochlea.  It  consiirts  of  three  layers;  the  external  or  mucous^ 
derived  from  the  mucous  lining  of  the  tvmpanum;  the  iutcrnal  or  serous,  from 
the  lining  membrane  of  the  cochlea;  and  an  intermediate  or  fibrous  layer. 

The  pr&montory  is  a  rounded  hollow  prominence,  formed  bv  the  projection 
outwjinls  of  the  first  turn  of  the  cochlea;  it  is  placed  lietween  the  feneslne,  and 
furrowed  on  its  surface  by  three  small  grooves,  which  lodge  branches  of  the 
tympanic  plexus. 

The  roun'Jcd  eminmce  of  the  Offtt^ditclus  Falhpii  is  placed  between  the  fenestra 
ovalis  and  roof  of  the  ty  mpununi ;  it  is  the  prominence  of  the  bony  canal  in  which 
the  portio  dura  is  couUiiuetl.  It  traverses  the  inner  wall  of  the  tympanum  above 
the  fenestra  ovalis,  and,  behind  that  opening,  curves  nearly  vertically  downwarda 
along  the  posterior  walL 

The/jyramiW  is  a  conicftl  emineDce,  situated  immediately  behind  the  fenestra 
ovalis,  and  in  front  of  the  verticnl  portion  of  the  eminence  above -described ;  it  is 
lioUow  in  the  interior,  and  contains  the  Stiipediu.s  muscle;  its  suiiiinit  pnijet^ta 
forwards  towards  the  vestibular  fenestra,  and  presents  a  small  aperture,  which 
transmits  tho  tendon  of  the  muscle.  The  cavity  in  the  pyramid  is  prolonged  into 
a  minute  canal,  which  communicates  with  the  aqusetluctus  Fallopii. 

The  poilerior  wall  of  Out  tympanum  is  wider  above  than  below,  and  presents 
ibr  examination  the 

Openings  of  the  Mastoid  Cells. 

These  consist  of  one  large  irregular  aperture,  and  several  smaller  openings, 
situated  at  the  upper  part  of  the  posterior  wall ;  they  lead  into  canals,  which  com- 
municate with  large  irregular  cavities  contained  iu  the   interior  of  the  miastoid 
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process.  These  cavities  vary  considerahly  in  number,  size,  and  form;  they  are 
lined  by  mucous  lueuibrauer  continuous  willi  that  covering  the  canity  of  the 
tynipaaura. 

The  anterior  wall  of  the  tympanum  is  wider  above  than  below  ;  it  corresponds 
with  ihe  carotid  canal,  from  which  it  is  separated  by  a  ihiu  plate  of  bone;  it 
presents  for  cxaminiitiun  the 

Canal  for  the  Tensor  tympauL  Orifice  of  the  Eustachian  Tube. 

I'roceasus  Cochleariformis. 

The  orifice  of  the  c^-inal  for  tlie  Tensor  tympani,  nnd  the  orifice  of  the  Eustachian 
tube,  lire  situated  at  the  upper  part  of  tlio  interior  wall,  being  aoparatcd  from 
each  other  by  a  thin,  delicate  horizontal  pinto  of  lx>nc,  the  processus  c<x;hleari- 
formis.  These  canals  run  from  tlie  tympanum  forward,  inward,  and  a  little 
downward,  to  the  retiring  angle  between  the  squamous  and  petrous  portions  of  the 
temporal  bone. 

The  canal  for  the  Tensor  tym/Mni  is  t!i©  superior  and  the  smaller  of  the  t^ro ;  it 
is  rounded  and  lies  beneath  the  upper  surface  of  the  petrous  bone,  close  lo  the 
Inatus  Fallopii.  The  tympanic  end  of  this  canal  forms  a  conical  eminence,  which 
is  prolouged  backwards  into  the  cavity  of  the  tympanum,  and  is  perforated  at  ite 
summit  by  an  aperture,  which  transmits  the  tendon  of  the  muscle  contained  in  it. 
This  eminence  is  sometimes  called  the  anterior  j'yramid.  The  canal  contains  the 
Tensor  tympani  muscle. 

The  E'lstftchtan  txibe  is  the  channel  through  which  the  tympanum  communicates 
with  the  pharynx.  Its  lenj^rh  is  from  an  inch  and  a  half  to  two  inches,  and  its 
direction  downwards,  forwards,  and  inwards.  It  is  formed  partly  of  bouuj,  partly 
of  cartilage  and  fibrous  tissue. 

The  ossfous  portion  is  about  half  an  inch  in  length.  It  commences  in  the  lower 
part  of  the  anterior  wall  of  the  tympanum,  below  the  processus  cochlearifonnis. 
and,  gradually  narrowing,  terminates  in  an  oval  dilated  opening,  at  the  angle  of 
junction  of  the  petrous  and  squiunous  portions,  its  extremity  presenting  a  Jagged 
margin,  which  serves  for  the  attachment  of  the  cartilaginous  portion. 

The  txirtifwjinou^  portion,  about  an  inch  in  length,  is  formed  of  a  triangohir 
plate  of  cartilage,  curled  upon  itself,  an  interval  being  left  below,  between  the 
non-approximated  margins  of  the  cartilage,  which  is  completctl  by  fibrous  tissue 
Its  caual  is  narrow  behind,  wide,  expaiideil,  and  somewhat  trumpet-shaped  in 
front,  terminating  by  an  oval  orifice,  placed  at  the  upper  part  and  side  of  the 
pharynx,  behind  the  back  part  of  the  inferior  meatus.  Through  this  canal 
the  mucous  membrane  of  the  pharynx  is  continuous  with  that  which  lines  the 
tympuiium. 

Tlie  numiirana  ti/m^jani  separates  the  cavity  of  the  tympanum  from  the  bottom 
of  the  external  meatus.  It  is  a  thin  semi -transparent  membrane,  nearly  oval  in 
form,  somewhat  broader  above  than  IjcIow,  and  directed  very  obliquely  down- 
war^ls  and  inwards.  Its  circumference  is  contained  in  a  groove  at  the  inner  end 
of  the  meatus,  which  skirt?  the  circumference  of  this  part  excepting  above.  The 
handle  of  the  malleus  descends  vertically  between  the  inner  and  middle  layeia 
of  this  membrane  its  far  down  as  its  ccntrCj  where  it  is  firmly  attached,  drawing 
the  membrane  inwards,  so  that  its  outer  surface  is  concave,  its  inner  convex. 

Structure.  This  membrane  is  composed  of  three  layers,  an  external  or  cuticular. 
a  mid<Ue  or  fibrous,  and  an  internal  or  mucous.  The  ctUicuhr  lining  is  derived 
from  the  integument  lining  the  meatus.  TUcJibrons  layer  consists  of  fibrous  and 
elastic  tissues;  some  of  the  fibres  radiate  from  near  the  centre  to  the  circumfer- 
ence; others  are  arranged,  in  the  form  of  a  dense  circular  ring,  round  the  attachoi 
margin  of  the  membrane.  The  mvcons  lining  is  derived  from  the  mucous  lining 
of  the  tympanum.  Tlie  vessels  pass  to  the  membrana  tympani  along  the  handle 
of  the  malleus,  and  are  di.-;tributed  between  its  layers. 

OssicLKS  OF  THE  TvMrAXfM.  The  tympanum  is  traversed  bv  a  chain  of 
movable  bones,  three  in  number,  the  malleus,  incus,  and  stapes,    '^e  former  id 
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attaclied  to  the  mcmbrana  tympani  tlie  latter  to  the  fenestra  oralis,  the  incus 
being  placed  bet\vtn;u  the  two,  to  both  of  which  it  is  connected  by  delicate 
articulations.  , 

The  Malkus,  so  named  from  its  fancied  resemblance  to  a  hammer,  consists  of  a 
head,  nock,  handle  or  manubrium^  and  two  processes,  viz.,  the  processus  gracilis 
aud  tlie  processus  brevis. 

The  }te<ui  is  the  large  upper  extremitr  of  the  bone ;  it  is  oval  in  shape,  and 
articulates  posteriorly  with  the  incus,  being  free  in  the  rest  of  its  extent. 

The  neck  is  the  narrow  contracted  part  just  beneath  the  head ;  and  below  this 
is  a  prominence,  to  which  the  various  processes  arc  attached. 

The  inanuhrium  is  a  vertical  portion  of  bone,  wljich  is  connected  by  its  outer 
margin  with  the  membrana  tympani.  It  decreases  in  size  towards  its  extremity, 
where  it  is  curved  slightly  forwards,  and  flattened  from  within  outwards. 

The  processus  gracilis  is  a  long  and  very  delicate  process,  which  passes  from 
tfie  eminence  below  tho  neck  forwards  and  outwards  to  the  Glaserian  fissure,  to 
which  it  Is  connected  by  boue  and  ligamentous  fibres.  It  gives  attachment  to  the 
Laxator  tympani. 

The  proressu-1  hrevis  is  a  sliglit  conical  projection,  which  springs  from  the  root 
of  the  munubriuin,  and  lies  iu  contact  with  the  membrana  tympani.  Its  summit 
gives  attachment  to  the  Tensor  tympani. 

The  /71C11S  has  received  its  name  from  its  resemblance  to  an  anvil,  but  it  docs 
not  look  unlike  a  bicuspid  tooth,  with  two 
roots,  wliich  differ  in  length,  and  are  widely 
sepai^tcd  from  each  other.     It  consists  of  a 
body  and  two  processes. 

'The  body  i.s  somewhat  quadrilateral,  but 
compressed  laterally.  Its  summit  is  deeply 
concave,  and  articulates  with  the  malleus;  in 
the  fresh  stiite,  it  is  covered  with  cartilage 
and  lined  with  synovial  membrane. 

The  two  procey^js  diverge  from  one 
another  nearly  at  right  angles. 

The  short  procens,  somewhat  conical  in 
shape,  projects  nearly  horizontally  back* 
vrarid^  and  is  attached  to  the  margin  of  tho 
opening  lca<Ung  into  the  mastoid  cells  by 
ligamentous  fibres. 

The  long  process,  longer  and  more  slender  than  the  preceding,  descends  nearly 
vertically  behind  the  handle  of  the  malleus,  and,  bending  inwards,  terminates  in  a 
rounded  globular  projection,  the  os  orbicnlare,  tipped  with  cartilage,  and  articu- 
lating with  the  head  of  the  stapes.  In  the  ftetus  the  os  orbicularc  exists  as  a 
a^arate  bone,  but  becomes  imited  to  the  long  process  of  the  incus  in  the  adult. 

The  Sttipes,  so  calleti  from  its.  close  resembhmce  to  a  stirrup,  consists  of  ahead, 
neck,  two  branches,  and  a  base. 

The  heful  presents  a  depression,  tipped  with  cartiUgc,  which  articulates  with 
the  OS  orbicularc. 

The  neck^  the  constricted  part  of  the  bone  below  the  head,  receives  the  insertion 
of  the  Stapedius  muscle. 

The  two  branches  or  crura  diverge  from  the  neck,  and  are  connected  at  their 
extremities  by  a  flattened,  ov.il-^^haped  plate  (the  base),  which  forms  the  foot  of 
the  stirrup,  and  is  6xed  to  the  margin  of  the  fenestra  ovalis  by  ligamentous  fibres. 

Ligaments  of  the  Ossicula.  These  small  bones  are  connected  with  each  other, 
and  with  the  tympanum,  by  ligaments,  and  moved  by  small  muscles.  Tho  articular 
surfaces  of  the  malleus  and  incus,  the  orbicular  process  of  the  incus  and  the  head 
of  the  stapes,  are  covered  witli  cartilage,  connected  together  by  delicate  capsular 
ligaments,  and  lined  by  synovial  membrane.  Theligamentsconnectingthooasicula 
with  the  walls  of  the  tympanum  are  three  in  number,  one  for  each  bone. 
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The  sxtspmsory  Urjammt  of  the  malleus  is  a  delicate,  TOtind  bundle  of  fibre.*, 
which  descends  perpeudieularly  iVom  the  roof  of  the  tympanum  to  the  head  of  the 
malleus. 

The  posterior  ligament  of  the  inais  is  a  short,  thick,  ligamentous  band,  which 
connects  the  extremity  of  the  short  process  of  the  incus  to  the  posterior  wall  of 
the  tympanum,  near  the  margin  of  the  opening  of  the  mastoid  cells. 

The  annular  Uffameut  of  the  atajtes  connects  the  circumference  of  the  base  of 
this  bone  to  the  margin  of  the  fenestra  ovalis. 

A  Bttapcnsory  ligament  of  the  inctts  has  been  described  by  Arnold,  descending 
from  the  roof  of  the  tympanum  to  the  upper  part  of  the  incus,  near  its  articulatioa 
witii  the  malleus. 

The  Muscles  of  the  tympanum  are  three : — 

Tensor  tympani.  I^ixator  tympani.  Stapedius, 

The  Tensor  tymjtani,  the  largest,  is  contained  in  a  bony  cjinal,  above  the  osseoos 
portion  of  the  Eustachian  tube,  from  which  it  is  separated  by  the  processus 
cochleariformis.  It  arises  from  the  under  surface  of  the  petrous  bone,  from  the 
cartilaginous  piirtion  of  the  Kustachian  tube,  and  from  the  osseous  canal  in  which 
it  is  contaiued.  Passing  backwards,  it  terminates  in  u  Klender  tendon,  which  is 
reflected  outwards  over  the  pn:)cessus  cochleariformis,  and  is  inserted  inlo  the 
handle  of  the  malleus,  near  its  root.  It  is  supplied  by  a  branch  from  the  otio 
ganglion. 

The  Laxator  tympani  major  (Simmering)  arises  from  the  spinous  process  of 
the  sphenoid  bone,  and  from  the  cartilaginous  portion  of  the  Eustachiau  lube; 
passing  backwards  through  the  Glaserinn  fissure,  it  is  inserted  into  the  neck  of 
the  malleus,  ju.'-t  above  the  processus  gracilis,  it  is  supplied  by  the  tympanio 
branch  of  the  facial 

The  Lax^lor  tympani  minor  (Sdmmcring)  arises  from  the  upper  and  back  part 
of  the  external  meatus,  passing  forwards  and  inwanls  between  the  middle  and 
inner  layers  of  the  membrana  tympani ;  it  is  inserted  into  the  handle  of  the 
malleus,  and  processus  bre\'is.  This  is  considered  as  a  ligament  by  soma 
anatomists. 

The  Stapedius  arises  from  the  aides  of  a  conical  cavity  hollowed  out  of  the 
interior  of  the  pyramid ;  its  tendon  emerges  from  the  orifice  at  its  apex,  and, 
passing  forwards,  is  inserted  into  the  neck  of  the  stapes.  Its  surface  is  aponeurotic, 
its  interior  lleshy,  and  its  tendon  occasionally  contains  a  slender  bony  spine, 
which  is  constant  in  some  mammalia.  It  is  supplied  by  a  filament  from  the  facial 
nerve. 

Actions.  Tho  Tensor  tympani  draws  the  membrana  tympani  inwards,  and  thus 
heightens  its  tension.  The  Laxator  tympani  draws  tlao  malleus  outwards,  and 
thus  the  tympanio  membrane,  especially  at  its  fore  part,  is  relaxed.  The  Stapedius 
depresses  tho  back  part  of  the  base  of  the  stapef^  and  raises  its  fore  part  It 
probably  compre^^scs  the  contents  of  the  vestibule. 

Tho  Mucoujt  Afrmhrane  of  the  Itfmjxtninn  is  thin,  vascular,  and  continuous  with 
the  mucous  membrane  of  the  f>harynx,  through  the  Eustjioliittn  tube.     It  invents  1 
the  ossicula,  and  tho  muscles  and  nerves  contained  in  the  tympanic  cavity,  forma  ; 
the  internal  layer  of  tho  membrana  tympani,  covers  the  foramen  rotundum.  and  i 
is  reflected  into  the  mastoid  cells,  which  it  lines  throughout.     In  the  tympanozn^ 
and  mastoid  cells,  this  membrane  is  pale,  thin,  slightly  vascular,  and  covered  with 
ciliated  epithelium.    In  the  osseous  portion  of  the  Eustachian  tube,  tho  membrane 
is  thin;    but   in   the  cartilaginous  portion  it   is  very  tliick,  highly   vascnlar, 
covered  with  laminar  ciliated  epithelium,  and  provided  with  numerous  mucous 
glands. 

The  Arteries  supplying  the  tympanum  are  five  in  number,  viz..  the  tvmpanic 
branch  of  the  internal  maxillary,  which  supplies  the  membrana  tympani;  the' 
stylo-masloid  branch  of  the  jTOsterior  auricular,  which  supplies  the  baclc  part  of 
tho  tympanum  and  mastoid  cells ;  the  smaller  branches  being  the  pclroaal  branch 
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of  the  middle  meningeal,  and  branches  from  the  ascending  phnryngcal  and  internal 
earoUd. 

The  Veim  of  tfte  ti/inpanum  terminate  in  the  middle  meningeal  and  pharyngeal 
veinSf  and,  through  these,  in  the  internal  jugular. 

The  -Verves  0/  the  tyvvpanv,m  may  be  divided  into ; — 1.  Those  supplying  the  mus- 
cles. 2.  Those  distributed  to  the  lining  membrane.  3.  Branches  commuuicutiug 
with  other  nerves. 

Nerves  to  muscl&s.  The  Tensor  tynipaui  is  supplied  by  a  branch  from  the  otic 
ganglion;  the  Laxfltor  tympani  and  the  Stapedius,  by  a  filament  from  the  facial 
(Sommering). 

The  nerves  distributed  to  the  lining  Tnembrans  are  derived  from  the  tympanic 
plexus. 

Communications  betweeu  the  following  nerves  take  place  in  the  tymi>anum ;  the 
tympanic  branch,  from  the  petrous  ganglion  of  the  glosso-pharyngeal ;  a  lilainent 
from  the  carotid  plexus ;  a  branch  which  joins  the  great  superficial  petrosal  nerve 
from  the  Vidian ;  and  a  branch  to  the  otic  ganghon  (small  superficial  petrosal 
nerve). 

The  tympanic  iranrh  of  tfie  (jfosso-pharyn ff^^al  {>hiC:ohsouA  nerve)  enters  the  tym- 
panum by  an  aperture  iu  it-s  floor,  close  to  the  inner  wall,  and  aaceuds  on  to  the 
promontory.  It  distributes  filaments  to  the  lining  membrane  of  the  tympanum, 
and  divides  into  three  branches,  which  are  containe<l  iu  grooves  on  the  promontory, 
and  serve  to  connect  this  with  other  nerves.  One  branch  runs  in  a  groove,  for- 
wards and  dijwnwards,  to  an  aperture  situatetl  at  the  junction  of  the  anterior  and 
inner  wall.s,  just  above  the  floor,  and  enters  the  carotid  canal,  to  communicate 
with  the  carotid  plexus  of  the  sympathetic.  The  second  branch  is  contained  in 
a  groove  which  runs  vertically  upwards  to  an  aperture  on  the  inner  wall  of  the 
tympanum,  just  beneath  the  anterior  pyramid,  and  iu  front  of  the  fenestra  ovalis. 
I'he  canal  learling  from  thia  opetis  into  the  hiatus  Fallnpii,  where  the  nerve 
contained  in  it  joins  the  great  petrosal  nerve.  Tlie  third  branch  a.seends  towards 
the  anterior  surface  of  the  petrous  bone;  it  then  passes  through  a  small  aperture 
in  the  sphenoid  and  tcmpond  bones  to  the  exterior  ol'  the  skull,  and  joins  the  otic 
gangUoik.  As  this  nerve  pusses  by  the  gangliform  enlargement  of  the  facial,  it 
has  a  connecting  filament  with  it. 

The  ci^rda  tymj/ani  quits  the  facial  near  the  stylo-mastoid  foramen,  enters 
the  tympanum  at  the  base  of  the  pyramid,  and  arches  forwards  across  its  cavity, 
between  the  handle  of  the  malleus  and  long  process  of  the  incus,  to  an  opening 
internal  to  the  Glaseriau  fissure.  It  is  invested  by  a  reflection  of  the  lining  mem- 
brane of  the  tympanum. 


Internal  Ear  or  Labtbtnth. 

The  internal  car  is  the  essential  part  of  the  acoustic  organ,  receiving  the  ulti- 
mate distribution  of  the  auditory  nerve.  It  is  called  the  labyrinOi,  from  the  com- 
plexity of  its  commuuic:ition.s.  and  consists  of  three  parts,  the  vestibule,  semi- 
circular canals,  and  cochlea.  It  consists  of  a  series  of  cavities,  channelled  out  of 
the  substance  of  the  [letrous  bone,  communicating  externally  with  the  cavity  of 
the  tympanum,  through  the  fenestra  ovalis  and  fenestra  rotunda;  and  intorually, 
with  the  meatus  auditorius  internus,  which  contains  the  auditory  nerve.  Within  the 
osseous  labyrinth  Is  contained  the  membranous  labyrinth,  upon  which  the  ramili- 
catioDs  of  the  auditory  nerve  are  distributed. 

The  Vestibule  is  the  common  central  cavity  of  communication  between  the  parts 
of  the  internal  ear.  It  is  situated  on  the  inner  side  of  the  tympanum,  behind  the 
cochlea,  and  in  front  of  the  semicircular  canals.  It  is  somewhat  ovoidal  in  shape 
from  before  backwards,  flattmiwi  from  side  to  side,  and  niea.sures  about  one-fifth  of 
an  inch  from  before  backwards,  as  well  as  from  above  downwards,  being  narrower 
from  without  inwards.  On  its  outer  or  tympanic  vxiU  is  the  fenestra  ovati.-i. 
closed,  iu  the  recent  state,  by  the  ba»e  of  the  stapes,  and  its  annular  ligament. 
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Oq  its  inner  umil,  at  its  foro  part,  is  a  smalt  circular  depression, /wea  ficmisphe- 
rica;  it  is  perforated,  at  ita  anterior  and  inferior  part  (mwu/fi  rrihrata),  by  seve- 
ral miaute  holes  for  the  passage  of  filaments  of  the  auditory  nerve;  and  behind 
it  is  a  vertical  ridge,  the  pyramidal  eminence.  At  the  hinder  part  of  the  inner 
wall  is  the  orifice  of  the  aquteductus  veslibuli,  which  extends  to  the  posterior  sur- 
[uce  of  the  petrous  portion  of  the  temporal  boue.    It  transmits  a  small  vein,  and. 
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according  to  some,  contains  a  tubular  prolongation  of  the  lining  membrane  of  the 
vestibule,  which  ends  in  a  cul-de-stu;  between  the  layers  of  the  duni  mater  within 
the  cranial  cavity.  On  the  upper  toall  or  roof  is  a  tronsversely-oval  depreseion. 
fovea  aemi-elliptica,  separated  frtvm  tbe  fovea  bemispherica  by  the  pyramidal 
emioenoe,  already  mentioned.  Behind,  the  semicircular  canals  open  into  the 
vesttbnlo  by  five  orifices.  In  front  is  a  larf,;e  oval  opening  which  communicates 
with  the  sc:ila  vestibuli  of  the  cochlea  by  a  biugle  orifice,  apertura  scala;  vuUbuH 
cochlea. 

The  Semicircular  canala  are  three  bony  canals,  situated  above  and  behind  iho 
vestibule.  They  arc  of  unequal  length,  compressed  from  side  to  side,  and  describe 
the  greater  part  of  a  circle.  They  measure  about  one-twentieth  of  an  inch  in 
diameter,  auo,  each  presents  a  dilatation  at  one  end,  called  the  ampulla,  which 
measures  more  than  twice  the  diameter  of  the  tube.  These  canals  open  into  tbe 
vestibule  by  five  orifices,  one  of  tbe  apertures  being  common  to  two  of  the 
canals. 

The  superior  eemicireular  cOTial  is  vertical  in  direction,  its  arch  fomitng  a 
round  projection  on  the  anterior  surface  of  the  petrous  boue.  It  forms  al>out  two- 
thirds  of  a  circle.  Its  outer  extremity,  which  is  ampuUated,  commences  by  a 
distinct  orifice  in  the  u|)j>er  part  of  the  vestibule;  the  opposite  end  of  the  canal, 
which  is  not  dilated,  joins  with  the  corresponding  part  of  the  posterior  canal,  and 
opens  by  a  common  orifice  with  it  in  the  back  part  of  the  vestibule. 

The  posterior  semicircular  catuil,  also  vertical  in  direction,  is  directed  back- 
wards to  the  posterior  surface  of  the  petrous  bone;  it  is  the  longest  of  the  three, 
its  ampulhite*!  end  commencing  at  the  lower  and  back  part  of  the  vestibule,  ite 
opposite  end  joiiiiug  the  common  canal  already  mentioned. 

The  external  or  horizontal  canal  is  the  shortest  of  the  three,  itd  arch  heiog 
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Sirccted  outwards  and  backwards.  Its  ampuUated  end  corresponds  to  the  upper 
aiul  oultjr  angle  of  the  vestibule,  just  above  the  fenestra  ovulis;  its  opposite  end 
opens  by  n  distinct  orifice  at  the  upper  and  l«iuk  part  of  the  vestibule. 

The  Cochlea  bears  some  resemblance  to  a  common  snail-shell ;  it  forms  the 
anterior  part  of  the  labyrinth,  is  conical  in  form,  and  placed  almost  horizontally 
in  front  of  the  vestibule ;  its  apex  is  directed  forwards  and  outwards  towards  Ihe 
upper  and  front  part  of  the  inner  wall  of  the  tympanum ;  its  base  corresponds 
with  the  anterior  depression  at  the  bottom  of  the  internal  auditory  meatus:  and 
is  perforated  by  numerous  apertures,  for  the  passage  of  the  cochlear  branch  of  the 
auditory  nerve.  It  measures  about  a  quarter  of  an  iacK  in  length,  and  its  breadth 
towards  the  base  is  about  the  same.  It  consists  of  a  conical -shaped  central  axi% 
the  rno<liolua  or  columella;  of  u  cjiiial  wound  spirally  round  the  axis  for  two 
turns  and  a  half,  from  the  base  to  the  apex ;  and  of  a  delicate  lamina  (hnuina 
spiralis)  contained  within  the  canal,  which  follows  its  windings,  and  subdivides  it 
into  two. 

The  central  axis  or  modiolus  is  conical  in  form,  and  extends  from  the  base  to 
the  apex  of  the  cochlea.  Its  base  is  broad,  corresponds  with  the  iirst  turn  of  tha 
cocblea.  and  -is  perforat«d  by  numerous  orifices,  which  transmit  filajueuts  of 
the  oocblcar  branch  of  the  auditory  nerve;  the  axis  diminisbea  rapidly  in  size  in 
the  second  coil,  and  terminates  within  tlie  lft.st  half-coil  or  cupola,  in  an  expandwl, 
delicate,  bony  lamella,  which  resembles  the  half  of  a  funnel,  divided  longitudinally, 
and  called  the  in/undibulum ;  the  broad  part  of  this  funnel  is  dircct/?d  towards 
the  summit  of  the  cochlea,  and  blends  with  the  lust  halftum  of  the  spiral  canal 
of  the  cochlea,  the  cupola,  llie  outer  surface  of  the  modiolus  is  formed  of  the 
wall  of  the  spiral  canal,  and  is  dense  in  structure ;  but  its  centre  is  channelled,  as 
far  as  the  last  half-coil,  by  numerous  branching  canals,  which  transmit  nervous 
filaments  in  regular  succession  into  the  canal  of  the  cochlea,  or  upon  the  surface 
of  the  lamina  spiralis.  One  of  theaft,  larger  than  the  rest,  occupies  the  centre  of 
the  modiolus,  and  is  named  the  tnhuhis  centralis  modioli;  it  extends  from  the  base 
to  the  extremity  of  tha  modiolus^  and  transmits  a  small  nerve  and  artery  {arteria 
ccnirabs  modioli). 

The  spiral  canal  (fi^.  SI  7)  takes  two  turns  and  a  half  round  the  modiolus.  It 
U  about  an  inch  aud  analf  in  length,  measured  along  its  outer  wall ;  and  diminishcn 


Fig.  317.— The  Cochlea  Ijild  open.     (Eulai^ed.) 
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gnulually  in  size  from  the  base  to  the  summit,  where  it  terminates  in  a  ctd-de- 
sac^  tho  cupola,  which  forms  the  ape.v  of  the  cochlea.  The  commencement  of 
this  canal  is  about  the  tenth  of  an  ineh  in  diameter;  it  diverges  from  the  mwliolus 
towards  the  tympanum  and  vestibule,  and  presents  three  openings.  One,  the 
fenestra  rotunda,  communicates  with  the  tympanum;  in  the  recent  state,  this 
aperture  is  olosetl  by  a  membrane,  the  niembrana  tympani  s'^mndnrin.  Another 
aperturev  of  an  oval  form,  enters  the  vestibule.     The  lliird  is  the  aperture  of  the 
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wjueetiucttts  cQclilete,  which  leads  Uy  a  minute  funnel-shaped  canal,  which,  opens  on 
the  basilar  surface  of  the  petrous  boDc,  aud  trangmits  a  small  vein. 

Tho  interior  of  the  spiral  canal  is  diviilcd  into  two  piussiigea  {scalse)  Xty  a  thin, 
osseous,  and  membranous  lamina,  whicli  windi*  ^piraliy  round  tho  modiolus.  Thia 
is  the  lamiyui  apimlis,  t)ie  essential  part  of  the  cochlea  upon  which  the  nerve 
tubules  are  distributed.  Tlie  oseeous  part  of  the  spiral  lamina  extends  about  half 
way  across  the  diameter  of  the  spiral  canal ;  it  ia  called  the  osseous  zone.  It 
commeneea  in  the  vestibule  between  the  tympanic  and  vestibular  opening  of  the 
cochlea,  and  gradually  becoming  narrower  in  its  course,  terminates  in  a  prujecting 
hook,  the  bamular  process,  just  where  the  expansion  of  the  infuDdibnlum  com- 
mences. The  hmiina  spiralis  consists  of  two  thin  himella)  of  bone,  between  which 
are  numerou.s  canals  for  the  passage  of  nervous  filaments,  which  open  chiefly 
on  the  lower  or  tympanic  surface.  At  the  point  where  the  oseeous  lamina  is 
attached  to  the  modiolus,  and  following  its  windings,  is  a  small  canal,  called  bj 
Kosenthal,  the  canalis  spiralis  modioli.  In  the  recent  state,  the  osseous  zone  is 
continued  to  tlie  opposite  wall  of  the  canal  by  a  membranous  and  muscular  layer 
(nicmbrauous  zone),  so  as  to  form  a  complete  partition  in  tho  tube  of  the  cochlea. 
Two  passages  or  scalas  are  thus  formed,  bv  a  oi^Tsion  of  the  canal  of  the  cochlea 
into  two.  One,  the  acala  (ijmpani,  I.**  clo.sod  below  by  the  membrane  of  the 
fenestra  rotunda;  the  other,  the  scaUt  vt'siihuli,  eommuntcates,  by  an  oval 
aperture,  with  the  vestibule.  Near  the  termination  of  the  scala  vestibuli,  cloeo 
by  the  fcne:?tra  rotunda,  is  the  orifice  of  the  aquscductus  cochlece.  The  seals 
communicate,  at  the  apex  of  the  cochlea,  by  an  opening  common  to  both,  the 
hdicotrcina,  wliich  exists  in  oonsoquenco  of  the  deficiency  of  the  lamina  spiralis 
in  the  last  half-coil  of  the  cimal. 

In  stnicfure,  the  mernbrftnou.s  zone  is  a  transparent  glassy  lamina,  presentine 
near  its  centre  a  number  of  minute  transverse  lines,  which  nuliate  outwards,  ana 
give  it  a  fibrous  appearance;  and  at  its  circumference,  where  it  is  connected  with 
the  outer  wall  of  the  spiral  canal,  it  is  compo«od  of  a  scmi-trunsparent  struoture, 
the  Cochlcaris  muscle  (Todd  and  Bowman),  conueetive  tissue  (Kolliker). 

The  vestibular  surface  of  the  osseous  portion  of  the  lamina  spiralis  is  covered, 
for  about  the  outer  fifth  of  its  surface,  with  a  thin  layer,  resembling  cartilage  in 
texture.  It  is  described  as  the  dtnticnlate  lamiria  (Totld  and  Bowman),  from  its 
presenting  a  series  of  wedge-shaped  teeth  which  form  its  free  margin,  and  which 
project  into  the  vestibular  scalaj. 

The  inner  surface  of  the  osseous  labyrinth  is  lined  by  an  exceedingly  thin 
fibrO'SeroiLS  membrane,  analogous  to  a  periosteum,  from  its  close  adhesion  to  the 
inner  surface  of  those  cavities,  and  perfuruiing  the  office  of  a  serous  membrane  by 
its  free  surface.     It  lines  the  vestibule,  and  from  this  cavity  is  conttnunl  into  the 
semicircular  canals  and  the  seala  vestibuli  of  the  cochlea,  and  through  the  heU-J 
cotrcma  into  the  scala  tympani.    Two  delicate  tubular  processes  are  prolonged  I 
along  the  aqueducts  of  the  vestibule  and  cochlea,  to  the  mner  surface  of  the  dnmj 
mater.   This  membrane  is  continued  across  the  fenestra  ovalis  and  fenestra  rotundi^  | 
and  consequently  has  no  communication  with  the  lining  membrane  of  the  ty^npa^J 
num.   Itjs  attached  surface  Ls  rough  and  fibrous,  and  closely  adherent  to  the  bone;' 
its  free  surface  is  smooth  and  pale,  covered  with  a  layer  of  epithelium,  and  secretes 
a  thin,  limpid  fluid,  the  anua  lahyrinthi,  perilymph  (Bloinvillc),  or  liquor  Cotunnii. 
In  the  vestibule  and  semicircular  canals,  it  separates  the  osseous  from  the  mem- 
branous labyrinth;  but  in  the  cochlea  it  lines  the  two  surfaces  of  the  bony  lamina^ 
spiralis,  aud.  being  continued  from  its  free  margin  across  the  canal  to  its  outerl 
wall,  forms  the  lamina  spiralis  membranacea,  serving  to  complete  the  separation 
between  the  two  sculse. 


The  Membraxoits  Labyrinth. 

The  Membranous  Tiabyrinth  (fig.  318)  is  a  closed  membranous  sac,  oontaininjfl 
Huid ;  upon  the  wall  of  the  sac,  the  ramifications  of  the  auditory  nerve  are  di^lri  butvd-J 
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It  has  the  same  general  form  as  the  vestibule  and  semicircular  canals,  in  which  it 
is  iuclusL'i] ;  but  is  considerably  smaller,  aud  separated  from  their  lining  membrane 
by  the  perilymph. 

The  veatibular  portion  consists  of  two  sacs,  the  ntriclc  and  the  saccule. 

The  ntricU  is  the  larger  of  the  two,  of  nn  oblong  form,  eomprossed  laterally, 
and  occupies  the  upper  and  back  part  of  the  vestibule,  lying  \3x  contact  with  the 


Fig.  31S.— Thu  Membrauouit  LnbjrrintU  d«Uch«d.     (Eu1ju-£«U0 
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fovea  semi-elliptica.  Numerous  filaments  of  the  auditory  ncrvo  ore  difrtribnted  on 
the  wail  of  this  sac;  ami  ils  cavity  comiaunii-'atcs,  behiiid,  w-ith  the  membranous 
semicircular  canals  by  iive  orifices. 

The  saccule  is  tbe  smaller  nf  the  two  vestibular  sacs;  it  is  globular  in  form,  lies 
in  the  fovea  hcmUpherica,  near  the  opening  of  the  vestibular  scala  of  the  cochlea, 
and  receives  numerous  nervous  filaments,  wLioh  enter  from  the  bottom  of  the 
depression  in  whicli  it  is  euntiiined.  Its  cavity  is  apparently  distinct  fVom  thai 
of  the  utricle. 

The  mfmbranofis  semicircular  canals  are  about  one-third  the  diameter  of  the 
osseous  canals,  but  in  number,  shape,  and  general  form  they  are  precisely  similar ; 
they  are  hollow,  and  open  by  five  orifices  into  the  utriole,  one  being  common  to 
two  canals.  Their  ampullne  are  thit-ker  than  the  rest  of  tbe  tubes,  and  nearly  fill 
the  cavities  in  which  they  are  otmtained. 

The  membranous  labyrinth  is  held  in  its  position  by  the  numerous  nervous  fila- 
ments distributed  to  the  utricle,  tbe  saccule,  and  to  the  ampulla  of  tach  canal. 
These  nerves  enter  tho  vestibule  through  the  minute  apertures  on  its  inner  wall. 

Stnicture.  The  wall  of  the  membranous  labyrinth  is  semi-transparent,  and  con- 
sists of  three  layers.  The  outer  layer  is  a  loose  and  flocculent  tissue,  containing 
bloodvessels  and  numerous  pigment-oella,  analogous  to  those  in  the  choroid.  The 
middle  layer,  thicker  and  more  transparent,  bears  some  resemblance  to  the  hyaloid 
membrane,  but  it  presents  in  parts  marks  of  longitudinal  fibrillation  and  elongated 
nuclei  on  the  addition  of  acetic  acid.  The  inn>:r  knjer  is  formed  of  polygonal 
nucleated  epithelial  cells,  which  secrete  the  cndolymph. 
41 
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The  aidohjmph  {liquor  Scarj>w)  is  a  limpid  serous  fluid,  ■wliicli  fills  the  incm- 
braDOUs  labyriuth ;  in  couijjusitiun,  it  uluscly  resembles  the  perilymph. 

The  otolUJts  are  two  aniall  rounded  Ixjilies,  consiKting  of  a  mu-ss  of  minute 
crystalliuo  grains  of  carbonate  of  lime,  held  together  in  a  meah  of  delicate  (ibroua 
tissue,  and  contained  in  the  wall  of  the  utricle  and  saccule,  opposite  the  distribu- 
i  of  the  nerves.    A  calcareous  material  id  al^jo,  according  to  Bowman,  sparingly 

uttered  in  the  cells  lining  tlie  ampulla  of  each  semicircular  canal. 

The  Arlerits  of  tU  fabyn'/Uh  are  the  internal  auditory  from  the  basilar  or 
superior  cerebellar,  the  stylo-niastoid  from  the  posterior  auricular,  and,  oocasion- 
ii]\y,  branches  from  the  occipital.  The  internal  auditory  divides  at  the  bottom  of 
the  internal  meatus  into  two  branches,  cochlear  and  vestibular. 

The  cochlear  branch  subdivides  into  from  twelve  to  fourteen  twgs,  which 
traverse  the  canals  in  the  modiolus,  and  arc  distributed,  in  the  form  of  a  capillary 
network,  in  the  svibstanceof  the  lamina  spiralis. 

The  vestibular  branches  aceompany  the  nerves,  and  are  di^^tributed,  in  the  form 
of  a  minute  capillary  network,  in  the  substance  uf  tho  mcmbniuous  labyrinth. 

The  Veitis  of  tho  vestihulo  and  semicircular  canals  accompany  tho  arteries,  and, 
receiving  those  of  the  cochlea  at  the  base  of  the  modiolus,  terminate  in  the  superior 
petrosal  sinus. 

The  Auditory  nerve,  the  special  nervo  of  tho  sense  of  hearing,  divides,  at  the 
bottom  uf  the  internal  auditory  meatus,  into  two  branches,  the  cochlear  and  vesti- 
bular. The  trunk  of  the  nerve,  as  well  as  the  branches  contains  numerous  ganglioti 
cells  with  caiidate  prolongations. 

Tho  Veiitbuiar  nenv,  the  most  posterior  of  tho  two,  divides  into  three  branches, 
superior,  middle,  and  inferior. 

The  suijerior  vestibular  branch,  the  largest,  divides  into  numerous  filaments^ 
which  pas.^  through  minute  openings  at  the  upper  and  back  part  of  the  ctiUde-tw 
at  the  bottom  of  the  meatus,  and,  entering  the  vestibule,  arc  distributed  to  lh« 
utricle,  aad  to  the  ampulla  of  the  external  and  superior  semicircular  canals. 

Tlio  middle  vestibular  branch  consista  of  numerous  filaments,  which  enter  tho 
vestibule  by  a  smaller  cluster  of  foramina,  placol  below  those  above  mentioned, 
and  which  correspond  to  the  bottom  of  the  fovea  hemisphcrica;  they  arc  dis- 
tributed to  the  saccule. 

The  inferior  and  smallest  branch  passes  backwards  in  a  canal  behind  tho 
foramina  for  tho  nerves  of  tho  saceulei,  and  is  distributed  to  tho  ampulla  of  the 
posterior  semicircular  Ciuial. 

The  nervous  filaments  enter  the  ampullary  enlargement  at  a  deep  depression  seen 
on  their  external  surface,  and  a  corres[x»nding  elevation  is  seen  within,  the  nerve 
fibres  ending  in  loops,  and  in  free  extremities.  In  the  utricle  and  saccule,  ilie 
nerve  fibres  spread  out,  some  blending  with  the  calcareous  matter,  others  radiat- 
ing on  the  inner  surface  of  tho  wall  of  each  cavity,  beconiiug  blended  with  a  layer 
of  nucleated  cells,  and  terminating  in  a  thin  fibrous  film. 

The  Cochlear  nerve  divides  iuto  numerous  filaments  at  the  Ikisc  of  tho  modiolus, 
which  ascend  along  its  canals,  and  then,  beading  outwanls  at  right  angles,  paw 
lx;tween  the  plates  of  the  bony  lamina  spiralis,  close  to  its  tympanic  sunace. 
Between  the  plates  of  the  spiral  lamina,  the  nerves  form  a  ])loxus,  which  coDtaios 
gaugliou  cells;  and  from  the  margin  of  the  osseous  7x>ne.  Vjranchcs  from  this  plexus 
are  distributed  to  the  membranous  part  of  the  septum,  where  they  are  arranged  in 
small,  eunicalshaped  bundles  parallel  with  one  another.  The  filaments  which 
supply  the  apical  portion  of  the  lamina  spiralis  arc  conducted  to  this  part  throi 
the  tubulus  centralis  modioli. 


Organs  of  Digestion. 


The  Apparatus  for  the  digestion  of  the  food  consists  of  the  alimentary  canal, 
and  of  certain  accessory  organs. 

The  alimentary  carnal  is  a  musculo- membranous  tube,  about  thirty  feet  in  length, 
extending  from  the  mouth  to  the  anus,  and  lined  throughout  its  entire  extent  by 
raucous  membrane.  It  has  received  different  names  in  the  various  parts  of  ite 
course:  at  its  commencement,  which  comprises  the  mouth,  we  find  every  provision 
for  the  mechanical  division  of  the  food  (mastication),  and  for  its  admixture  with 
a  peculiar  fluid  secreted  by  the  salivary  glands  (in&allvation);  beyond  this  are  the 
pharynx  and  the  oesophagus  (the  organs  of  deglutition),  which  convey  the  food 
into  the  stomach,  that  part  of  the  alimentary  canal  in  which  the  principal  chemi- 
cal changes  occur ;  in  wiat  organ  the  reduction  and  solution  of  the  food  take  place ; 
by  its  admixture  with  the  bile  and  pancreatic  fluid,  in  the  small  intestines,  the 
nutritive  principles  of  the  food  (the  chyle)  are  separated  from  that  portion  which 
passes  into  the  large  intestine,  and  which  is  expelled  from  the  system. 


Mouth. 
Pharynx. 

(Esophagus. 
Stomach. 


Alimentary  Canal. 
Small  intestine  . 

•  Large  intestine  . 


Accessory  Organs, 
Teeth. 

{  Parotid. 
Salivary  glands  -j  Submaxillary. 

(  SublinguaL 


Duodenum. 
Jejunum. 
Ileum. 
'  Caecum. 
Colon. 
Bectum. 


Liver. 

Pancreas, 
Spleen. 


The  Mouth  (fig.  319)  is  placed  at  the  commencement  of  the  alimentary  canal; 
it  is  a  nearly  oval-shaped  cavity,  in  which  the  mastication  of  the  food  takes  place. 
It  is  bounded,  in  front,  by  the  lips ;  laterally,  by  the  cheeks  and  alveolar  process 
of  the  upper  and  lower  jaw ;  above,  by  the  hard  palate  and  teeth  of  the  upper 
jaw ;  below,  by  the  tongue,  the  mucous  membrane  stretched  between  the  under 
surface  of  this  orgaft  and  the  inner  surface  of  the  jaws,  and  by  the  teeth  of  the 
lower  jaw ;  behind,  by  the  soft  palate  and  fauces. 

The  mucoits  memhrant  lining  the  mouth  is  continuous  with  the  integument  at 
the  free  margin  of  the  lips,  and  with  the  mucous  lining  of  the  fauces  behind ;  it 
is  of  a  pink  rose  tinge  during  life,  and  very  thick  where  it  covers  the  hard  parts 
bounding  this  cavity. 

The  Lips  are  two  fleshy  folds,  which  surround  the  orifice  of  the  mouth,  formed 
externally  of  integument,  internally  of  mucous  membrane,  between  which  are  found 
the  Orbicularis  oris  muscle,  the  coronary  vessels,  some  nerves,  areolar  tissue,  fat, 
and  numerous  small  labial  glands.  The  inner  surface  of  each  lip  is  connected  in 
the  middle  line  to  the  gum  of  the  corresponding  jaw  by  a  fold  of  mucous  mem- 
brane, the  frsenum  lahii  superioris  and  frsenum  ZoftiV  inferioris,  the  former  being 
the  larger  of  the  two. 

The  labial  glands  are  situated  between  the  mucous  membrane  and  the  Orbicularis 
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oria,  round  the  orifice  of  the  mouth.  They  are  rouDded  in  form,  about  the  t&zn 
of  a  siuall  peii,  Oieir  duots  oiaiuiaj'  by  suuill  orifices  ujwu  the  mucous  mcmbru]& 
In  structure,  tbey  resemble  the  other  salivary  glands. 

Tlie  CiiEEKS  form  tlie  sides  of  the  face,  and  are  continuous  in  front  with  the 
lips.  They  are  composed,  externally,  of  integument ;  internally,  of  mucous  mem- 
brane; and,  between  the  two,  of  a  muiicnlar  stratum,  besides  a  large  qunnlity  of 
fat,  areolar  tissue,  vessels,  nerves,  and  buccal  glands. 

The  inncous  manbratie  lining  the  cheek  is  reflected  above  and  below  upon  the 
gums,  and  is  continuous  beiiind  with  the  lining  membrane  of  the  soft  palate. 
Opposite  the  second  molar  tooth  of  the  upper  jaw  is  a  papilla,  the  summit  of 


Fig.  319.— Seollonol  View  of  the  Nose,  Houtli,  Fliikr.viix,  etc. 


which  presents  the  mtnuto  aperture  of  the  duct  of  the  parotid  gland.  The  prin- 
cipal muscle  of  the  cheek  is  the  Buccinator;  but  numerous  others  enter  into  its 
formation,  viz.,  the  Zy-^omatiei,  Masseter,  and  the  Platysma  myoidea. 

The  I'tircai  glands  are  placed  between  the  mucous  membrane  and  Buccinator 
muscle:  they  arc  similar  in  structure  to,  but  smaller  than,  the  labial  glands.  Two 
or  three,  of  larger  size  than  the  rest,  are  placed  between  the  Masaeler  and 
Buccmator  muscles;  their  ducts  open  into  the  mouth,  opposite  the  last 'molar 
tooth.     They  are  called  imhir  ghnrls. 

The  GrMS  are  comptwod  of  a  dense  fibrous  tissue,  closely  conneclotl  to  the 
periosteum  of  the  alveolar  i)rocesscs,  and  surrounding  the  necks  of  tho  teeth. 
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Tbey  are  covered  by  smoott  and  vascular  mucous  membrane,  wHch  is  remarkable 
for  its  limited  sensibility.  Around  the  necks  of  the  teeth,  this  mcmbrano 
presents  numerous  fine  papillai;  and  from  this  point  it  is  reflected  into  the 
alveolus,  where  it  is  continuous  with  the  periosteal  membrane  lining  that 
cavity. 

Tub  Teeth. 

The  human  subject  is  provided  with  two  seta  of  teeth,  which  make  their  ap- 
pearance at  different  periods  of  life.  The  first  set  appear  in  childhood,  and  are 
called  the  temporary,  dtciduous,  or  milk  teelh.  The  second  set,  which  also  appear 
at  an  early  period,  continue  until  old  age,  and  aro  named  2>^Tma7)ent. 

The  temporary  teeth  are  twenty  in  number ;  four  incisors,  two  cauino,  and  four 
molars,  in  each  jaw. 

The  permanent  tieOi  are  thirty-two  in  number ;  four  incisors  (two  central  and 
two  lateral),  two  canine,  four  bicuspids,  and  six  molars,  iu  each  jaw. 

General  characters.     Each  tooth  consists  of  three  portions;  the  crown  or  body, 


Tig.  320.— Tlie  Fennanent  T«eth.     Exteroal  Tleir. 
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■which  projects  above  the  gum ;  the  root  or  fang,  entirely  concealed  within  the 
alveolus ;  and  the  neck,  the  constricted  portion  between  the  other  two. 

The  roots  of  Ihe  Uxlh  are  firmly  implanted  within  the  alveoli :  these  depressions 
are  lined  with  periosteum,  which  is  reflected  on  to  the  tooth  at  the  i>oint  of  the 
iSang,  and  covers  it  as  far  as  the  neck.  At  the  margin  of  the  alveolxis,  the  peri- 
osteum becomes  continuous  with  the  fibrous  structure  of  the  gums. 
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Pebmaxent  Teeth. 

The  TxcrsoRS  or  cutting  teeth  arc  so  naracvl  from  their  presenting  a  sharp,  cut- 
ting edge,  adapted  for  cutting  the  food.  They  arc  eight  in  number,  and  form  the 
four  front  teeth  in  each  jaw. 

Tljo  croum  ie  directeci  vertically,  i^ -wedge-like  in  form,  bcinc  bevelled  at  the 
exjK^nso  of  its  posterior  surfuco,  kg  as  to  terminate  in  a  gharp,  horizontal  cutting 
edgu,  which,  before  being  subject  to  attrition,  presents  three  small  prominent 
points.  It  is  convex,  smooth,  and  highly  polished  in  front ;  slightly  concave  be- 
hind, where  it  is  frequently  marked  by  slight  longitudiual  furrowa. 

The  neck  is  constricted. 

The  /««7  is  long,  single,  conical,  transversely  flattened,  thicker  before  than 
behind,  and  slightly  grooved  on  each  side  in  tlic  longitudinal  direction. 

Tlie  incisors  of  tJ\e  upper  Jaw  are  altogether  larger  and  stronger  than  those 
of  the  lower  jaw.  They  arc  directed  obliquely  downwards  and  forwards.  The 
two  central  ones  are  larger  than  the  two  lateral,  and  their  free  edgea  sharp  and 
chisel-like,  being  bevelled  at  the  expense  of  their  posterior  edge ;  the  root  is  more 
rounded. 

The  tjtcisors  of  Oie  lower  jaw  are  smaller  than  the  upper;  the  two  central 
ones  arc  smaller  than  the  two  lateral,  and  are  the  smallest  of  all  the  incisor 
teeth. 

The  Camxe  Teeth  {cttspidaii)  are  four  in  number,  two  in  the  upper,  and  two 
in  the  lower  jaw;  one  being  placed  behind  each  lateral  incisor.  They  arc  larger 
and  stronger  than  the  incisors,  especially  the  root,  which  siuks  deeply  into  the  jaw, 
and  causes  a  well-marked  prominence  upon  its  siirfaco. 

The  crown  is  large  and  conical,  very  convex  in  front,  u  little  bellowed  and  un- 
even posteriorly,  and  tapering  to  a  blunted  point  or  cusp  wliich  rises  above  the 
level  of  tlie  other  teeth. 

The  root  is  single,  but  longer  ami  thicker  than  that  of  the  incisors,  conical  in 
form,  compressed  laterally,  and  marked  by  a  sliglit  groove  on  each  side. 

The  upjier  canine  teeth  (vulgarly  called  eye-teeth)  arc  larger  and  longer  than  the 
two  lower,  and  situated  a  little  behind  them. 

The  hwer  canitu  treiK  are  placed  in  fn>nt  of  the  upper,  so  that  their  summits 
correspond  to  the  interval  between  the  upper  canine  teeth  and  the  neighboring 
incisor. 

The  Blcrsp[D  Teeth  (small  or  false  molars)  are  eight  in  number,  four  in  each 
jaw,  two  being  placed  immediately  behind  each  of  the  canine  teeth.  They  are 
smaller  and  sliortcr  than  the  canine. 

The  crotcn  is  compressed  from  without  inwards,  and  surmounted  by  two  pyra- 
midal eminences  or  cusps  sejwirated  by  a  groove;  hence  their  name,  hicu^idate. 
The  outer  of  these  ousps  is  larger  and  more  j>romincnt  than  the  inner. 

The  neck  is  ovah 

The  root  is  generally  single,  compressed,  and  presents  a  tendency  to  become 
double,  as  seen  from  llie  deep  groove  on  eacli  side.     The  aj>ex  is  generally  bifid. 

The  upper  bicuspids  are  larger,  and  present  a  greater  tendency  to  the  division 
of  their  roots  than  the  lower;  this  is  especially  marked  in  the  second  upper 
bicuspid. 

The  MoLAU  Teeth  {muhictispidati,  true  or  large  molars)  are  the  lai^eet  of  the 
permanent  set,  and  aro  adapted,  from  the  great  breadtli  of  their  crowns,  for  grind- 
ing and  pounding  the  food.  They  are  twelve  ia  number,  six  in  each  jaw,  three 
bemg  placed  behind  each  of  the  posterior  bicuspids. 

The  crown  is  nearly  cubical  in  form,  rounded  on  each  of  its  lateral  surfaces, 
flattened  in  front  and  behind ;  the  upper  surface  being  surmounted  by  four  or  five 
tubercles  or  cusps  (four  in  the  upper,  five  in  the  lower  molars)  separated  from 
*;ach  other  by  a  crucial  depression ;  hence  their  nozne,  muUicuspidati, 
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The  neck  is  distinct,  large,  and  rounded. 

The  root  is  subdivided  into  &om  two  to  five  fangs,  eacK  of  wbicb  presents  an 
aperture  at  its  summit. 

Th.<ijir8t  viohr  tooth  is  the  largest  and  broadest  of  all;  its  crown  has  usually 
five  uusps,  three  outer  and  two  inner.  In  the  upper  jaw,  the  root  consists  of 
three  fangs,  widely  separated  fmni  one  another,  two  being  external,  the  other 
internal.  The  latter  is  the  largest  and  the  longest,  slightly  grooved,  and  some- 
times  bifid.  In  the  lower  jaw,  the  Toot  consists  of  two  fangs,  one  being  placed  in 
front,  the  other  behind;  they  are  both  eompressed  from  before  backwards,  and 
grooved  on  their  contiguous  faces,  indicating  a  tendency  to  division. 

The  second  vioJar  is  a  little  smaller  than  the  tirst. 

The  crown  has  four  cusps  in  the  upper,  aud  five  in  the  lower  jaw. 

Tlie  root  has  three  fangs  in  the  upper  jaw,  and  two  in  the  lower,  the  characters 
of  which  are  similar  to  the  preceding  tooth. 

The  third  mohr  tooth  is  called  the  wisthm  tooth  {(lens  sapienlise).  from  its  late 
appearance  through  the  gum.  It  is  smaller  than  the  others,  and  its  axis  is  directed 
inwanls. 

The  crown  is  small  and  rounded,,  and  furnished  with  three  tubercles. 

The  root  is  generally  single,  short,  conicftl,  slightly  curved,  and  grooved  so  as 
to  ])resent  traces  of  a  subdivision  into  three  fimgs  in  the  upper,  and  two  in  the 
lower  jaw. 

Temporary  Teetu. 

Tlie  temporary  or  milk  teeth  are  smallerf  but  resemble  in  form  those  of  the 
permanent  set.    The  hinder  of  the  two  temporary  molars  is  the  largest  of  all  the 


Pig.  321.— The  Tomporarjr  or  Milk  Terth.     ExtvniAl  VUw- 
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milk  teeth,  and  is  8ucccG«'led  by  the  second  permanent  bicuspid.  Tlie  first  upper 
molar  has  only  three  cusps,  two  external,  one  internal;  the  second  upper  molar 
has  four  cusps.  The  first  lower  molar  has  four  cusps;  the  second  lower  molar 
has  five.  The  fangs  of  the  temporary  molar  teeth  are  smaller,  and  more  diverging 
than  those  of  the  permanent  set ;  but,  in  other  respects,  bear  a  strong  resemblance 
to  tbem. 
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Pip.  322.— vertical 
Seotlou  of  a  Uolar 
Tootli. 
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Pig.  323.— Verticil  Bi-ctii>n 
of  a  Biiruspid  Tooth. 
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Structubk  ok  thk  Tketh. 

Structure.  On  making  a  vertical  section  of  a  tooth  (6g.  322),  a  liollow  cavity 
vnW  be  found  in  tLe  interior.  This  cavity  ia  situated  at  the  base  of  the  crown,  and 
is  continuoiis  with  a  canal  which  traverses  the  centre  of 
each  fung,  and  opens  by  a  minute  orifice  at  its  extremity. 
The  sliapc  of  the  cavity  corresponds  somewhat  with  tbat  of 
the  tOQth :  it  forms  what  is  called  the  pulp  cavity,  and  con- 
tains a  sod,  highly  va.seu]ar,  and  sensitive  substance,  the 
dental  pulp.  The  pulp  is  richly  supplied  with  vcsstd.s  and 
nerves,  which  enter  tlie  cavity  through  the  small  aperture  at 
the  pu'mt  of  each  fang. 

The  8t>lid  jwrtion  of  the  tooth  consists  of  three  distinct 
structures,  viz.,  ivory  (tooth*bone  or  dentine),  which  forms 
the  larmier  poition  of  tie  tooth ;   enamel,  which  covers  tho 
e.xposod  part  ur  crown;  and  the  corticiil  substance  or  cement 
(crvsla  prlrosa),  which  is  disposed  as  a  thin  layer  on  the  surface  of  the  fang. 

The  JvoUY  or  dentine  (fig.  333)  forms  the  principal  ma.ss  of  a  tooth ;  in  its 
c-entral  part  is  the  cavity  inclosing  the  pulp.  It  is  a  modification  of  the  osseous 
ilsuCf  from  which  it  differs,  however,  in  structure  and  chemical  composition.    On 

examination  with  the  microscope,  it  is  seen  to  consist 
of  a  uamber  of  miuuto  wavy  and  branching  tubes, 
having  distinct  parietes.  Thev  are  called  the  ihntal 
tuhuli,  and  are  imbedded  in  a  dense  homogeneous  sub- 
stance, the  intcrtuhular  tissue. 

The  dental  tuhuli  are  placed  parallel  witli  one  ano- 
ther, and  open  at  their  inner  ends  into  the  pulp  cavity. 
They  pursue  a  wavy  and  undulating  course  towards 
l!ie  periphery.  The  direction  of  these  lubes  varies; 
llioy  arc  vertical  in  the  upper  portion  of  the  crown» 
cbliquc  in  the  neck  and  u]*pcr  part  of  the  root,  and 
l^wanls  the  lower  part  of  the  root  they  are  inclined 
downwards.  The  tubuU,  at  their  commenccment» 
about  j^x(n  of  an  iuch  In  diameter;  in  their 
they  divide  and  subdivide  dicliotomously, 
Fo  a**  to  give  to  the  cut  surface  of  the  dentine  a  striated 
appearance.  From  tho  sides  of  the  tubes,  especially 
ill  the  fang,  ramifications  of  extreme  minuteness  are 
yiveu  oft*  which  join  together  in  loops  iu  the  inter- 
tubular  substance,  or  ternnuato  in  small  dilatations,  from 
which  branches  arc  given  off.  Near  the  periphery  of 
the  dentine,  the  finer  ramifications  of  the  tubuli  ter* 
minate  in  a  somewhat  similar  manner.  In  the  fang. 
tiiese  ramifications  occasionally  pass  into  the  enista 
petrosa.  The  dental  tubuli  have  comparatively  thick 
walls,  and  contain,  according  to  Mr.  Tomes,  slender  cylindrical  prolongations  of 
the  pulp-tissue. 

The  inlertulHlar  suhetttnce  is  translucent,  finely  granular,  and  contains  the  chief 
part  of  the  earthv  matter  of  the  dentine.  After  the  earthy  matter  has  been 
removed,  by  steepmg  a  tooth  in  weak  acid,  the  animal  basis  remaining  is  described 
by  Hcnle  as  consisting  of  bundles  of  palo,  granular,  flattened  fibres,  running 
|)arallel  with  the  tubes;  but  by  Mr.  Nasmyth  as  consisting  of  a  mass  of  brick- 
sbaped  cells  surrounding  the  tubules.  By  Czcrmak  and  ilr.  Salter  it  is  supposed 
to  consist  of  lamiuic  which  run  parallel  with  the  pulp  cavity,  across  the  direction 
of  tho  tubes. 

Chemical  Com^yosition.  Aeconling  ti>  Berzelius  and  Bibra,  dentine  consists  of 
28  part*  of  animal,  and  72  of  earthy  matter.    Tlie  animal  mutter  is  resolvable  by 
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boiling  into  gelfttin.  The  earthy  matter  consists  of  phospKate  of  lime,  carbonate 
of  lime,  a  trucu  of  ilaoride  of  calcium,  and  ])lio8pliate  of  magnesia,  ami  otlier  salts. 

The  Knamkl  is  t!ie  Imrdfst  and  most  tonipact  part  of  a  tooth,  and  forms  a  thin 
crust  over  the  exposed  pjirt  of  the  crown,  as  i'ar  aa  the  commencement  of  the  faug. 
It  is  thickest  on  the  grinding  surface  of  tiie  crown,  until  worn  away  by  attrition, 
and  becomes  thinner  towanls  the  neck.  It  cousiat.s  of  a  congcrie-s  of  minute  hexa- 
gonal rods.  They  lie  parallel  with  one  another,  resting  by  one  extremity  upon 
the  dentine,  which  prcscnta  a  number  of  minute  dcj)ressions  fur  their  reception; 
the  outer  extremity  forming  the  free  surface  of  the  crown.  These  fibres  ore 
directed  vertically  on  the  summit  of  the  crown,  horizontally  at  the  sides ;  they  are 
about  the  ygVo  of  an  incb  in  diameter,  and  pursue  a  more  or  leas  wavy  course, 
which  gives  to  the  out  surface  of  the  enamel  a  series  of  ooncentrio  linos. 

Numerous  minute  interstices  inttirveue  between  the  enamel-fibres  near  their 
dentinal  surface,  a  provision  calculated  to  allow  of  the  permeation  of  fluids  from 
the  dentinal  tubuli  into  the  substjmce  of  the  enamel.  The  enamel-rods  consist  of 
solid  hexagonal  or  four-sided  [)risms,  connected  by  tlieir  surfaces  and  ends,  and  filled 
with  calcareous  matter.  If  the  latter  is  removed,  by  weak  acid,  from  newly -formed 
or  growing  enamel,  it  will  he  found  to  present  a  network  of  delicate  prismatic  cells 
of  animal  matter. 

Cfitmical  fhmposili'oii.  According  to  Tlibra,  enamel  coiisists  of  96.5  per  cent, 
of  earthy  matter,  and  3.5  per  cent,  of  animal  matter.  The  cjirthy  matter  consists 
of  phosphate  of  lime,  Tinth  traces  of  fluoride  of  calcium,  carbonate  of  "lime,  phos- 
phate of  magneitia  and  other  .salts. 

The  Cortical  Substance  or  cement  (crttsta  jxirosa)  is  disposed  as  a  thin 
layer  on  the  nxjts  of  the  teeth,  from  the  termination  of  the  enamel,  as  far  as  the 
apex  of  the  fang,  where  it  is  usually  very  thick.  In  structure  and  chemical  com- 
position, it  resembles  bone.  It  contains,  s]>aringly,  the  lacunie  and  eanaliculi  which 
characterize  true  bone;  tho.sc  lacumo  placed  near  the  surface  have  the  eanaliculi 
radiating  from  the  side  of  the  lacume  towards  the  pt^riodontal  membrane;  and 
those  more  deeply  placed,  join  with  the  adjacent  dental  tubuli.  In  the  thicker 
portions  of  the  crusta  petrosa.  the  famellai  and  Haversian  canals  peculiar  to  bone 
are  also  Ibund,  As  age  advances,  the  ceraentum  increases  in  thickness,  and  gives 
rise  to  those  bony  growths  or  exostoses,  so  coramon  in  the  teeth  of  the  aged;  the 
pulp  cavity  becomes  al-'^  partially  filled  up  by  a  hard  substance,  intermediate  in 
structure  between  dentine  and  bono  {osteo-dnttne,  Owen;  sccomlitry  dciUine, 
Tomes).  It  appears  to  be  formed  by  a  slow  conversion  of  the  dental  pulp,  which 
flhrinks,  or  even  disappears. 

Development  or  the  Teeth  (figs.  824  to  829). 

According  to  the  observations  of  Arnold  and  Goodsir,  the  teeth  are  developed 
from  the  mucous  membrane  covering  the  edges  of  the  maxillary  arches.  About 
the  sixth  week  of  fcetal  life  (fig.  324),  the  mucous  membrane  covering  the  edge  of 
the  upper  jaw,  presents  a  semicircular  depression  or  groove;  this  is  the  primitive 
dental  groove  ((xood;:ir),  from  the  floor  of  which  the  germs  of  the  ten  deciduous 
or  milk-teeth  are  developi;<l.  The  germ  of  each  tooth  is  formed  by  a  conical 
elevation  or  papilla  of  mucous  membrane  (fig.  325),  which  constitutes  the  rudimen- 
tary pulp  of  a  milk-tooth.  The  germs  of  the  milk-teeth  make  their  appearance  in 
the  following  order:  at  the  seventh  week,  the  germ  of  the  first  deciduous  molar 
of  the  upix;r  jaw  appears;  at  the  eiglilh  week,  that  for  the  canine  tooth  is  deve- 
loped :  the  two  incisrir  papillae  appear  about  the  nintii  week  (the  central  preceding 
the  lateral);  lastly,  the  pecond  molar  papilla  is  seen  at  tho  tenth  week,  behind  the 
anterior  moUir.  The  teeth  of  the  lower  jaw  apjwar  rather  later,  the  first  molar 
papilla  being  onlyjnst  visible  at  the  seventh  week;  and  the  tenth  papilla  not 
being  developed  before  tho  eleventh  week.  This  completes  the  first  or  i>apillary 
et^tge  of  their  development. 
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The  dentiil  groove  now  becomes  contracted, 
its  margius  thickened  and  j)rorainenl,  and  the 
groove  is  converted  into  follicles  for  the  re- 
ception of  the  papillae,  by  the  growth  of  mem- 
branous Kcpta,  wliicli  pass  across  the  groove 
between  iU  bortlers  (fig.  826).  The  follicles 
by  this  means  become  the  alveoli,  lined  by 
periosteum,  from  the  bottom  of  which  a  prooeas 
of  the  mucous  membrane  of  the  gum  rises, 
which  is  the  germ  of  the  future  tooth.  The 
follicle  for  the  first  molar  is  complete  about  the 
tenth  week ;  the  canine  follows  next,  succeeded 
by  tlie  follicles  for  the  incisors,  which  are  com- 
pleted  about  the  eleventh  or  twelfth  week ;  and, 
lastlv,  the  foUiclo  of  the  posterior  deciduous 
molar  is  completed  about  tne  fourteenth  week. 
These  changes  constitute  the  second  or  follicu- 
lar stage. 

About  the  thirteenth  week,  the  papilla;  begin 
to  grow  rapidly,  project  from  the  follicles,  and 
assume  a  form  cojTesponding  with  that  of  the 
future  teeth;  the  follicles  soon  become  deeper, 
and  from  their  margins  small  membranous 
processes  or  o|jcrcula  arc  developed,  whidi, 
meeting,  unite  and  form  a  lid  to  the  now  closed 
cavitv  (lig.  327).  These  processes  corre»j>ond 
in  sLape  to  the  form  of  the  crown  of  the 
tooth,  and  in  number  to  the  tubercles  on  its 
surface.  The  follicles  of  the  incisor  teeth  have 
two  opercula,  the  canine  three,  and  the  molars 
four  or  five  each.  The  follicles  are  thus  oon* 
verted  into  dental  sacs,  and  the  contained 
papillaj  become  pulps,  'llie  lins  of  the  denial 
groove  gradually  advance  over  tne  follicles  from 
behind  forwards,  and,  uniting,  cradaally  ob- 
literate it  This  completes  the  third  or  saccular 
stage,  which  takes  place  about  the  end  of  the 
filkenth  week. 

The  deep  portion  of  the  primitive  dental 
groove  is  now  closedin;  but  the  more  super- 
facial  portion,  near  the  surface  of  the  gum, 
still  remains  open;  it  is  called,  by  Mr. Goodsir. 
the  seconiian/  dental  groove ;  from  it  are 
developed  the  ten  anterior  permanent  teeth. 
About  the  fourteenth  week,  certain  lunatcd 
depressions  are  formed,  one  behind  each  uf 
the  saos  of  the  rudimentary  milk-teeth.  They 
are  ten  in  number  in  each  jaw,  and  are 
formed  successively  from  before  backwards; 
they  are  the  rudimcnta.ry  follicles  of  the  four 
permanent  incisors,  the  two  canine,  and  the 
four  bicuspids.  As  the  secondary  dental  groove 
closes  in,  tliese  follicles  become  closed  cavities  of 
reserve  (fig.  327).  The  cavities  soon  elongate, 
and  recede  from  the  surface  into  the  substanoa 
of  the  gum,  behind  the  sacs  of  the  deeiduoos 
teeth,  and  a  papilla  projects  from  the  bottom  of 
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eacli,  wtich  is  the  germ  of  the  permanent  tooth ;  at  the  sftrae  time,  one  or  more 
opercuke  are  developed  from  tliu!  sides  of  the  cavity;  and  tlieso,  uniting,  dividu  it 
into  two  portions;  the  lower  portion  containing  the  papilla  of  the  jvnuauent 
tooth,  the  upper  narrower  portion  becoming  gradually  contracted  in  the  same  way 
that  the  primitive  dental  groove  ivas  obliterated  over  the  sacs  of  the  deciduous 
teeth  (fig.  328). 

The  six  posterior  permanent  teeth  in  each  jaw,  three  on  each  side,  arise  froza 
succesciive  exteusiuns  backwards  of  the  back  part  of  the  primitive  dental 
groove.  During  the  fourth  months  that  portion  of  the  dental  groove  which  lies 
behind  the  lust  temporary  molar  follicle  remains  open,  and  from  it  is  developed 
the  papilla,  the  rudiment  of  the  first  permanent  molar.  The  follicle  in  which  it 
is  contained  becomes  closed  by  its  operculum,  and  the  upper  part  of  the  now- 
formed  sac  elongates  backwards  to  form  a  cavity  of  reserve,  in  which  the  papilla 
of  the  second  permanent  molar  apj>oar8  at  the  .seventh  month  after  birth.  After 
a  considerable  interval,  during  which  the  sacs  of  the  first  ami  second  permanent 
molars  have  considerably  increased  in  size,  the  remainder  of  the  cavity  of  reserve 
presents  for  the  last  time  a  series  of  changes  similar  to  the  preceding,  and  gives 
rise  to  the  sac  and  papilla  of  the  wisdom-tooth,  which  appears  at  the  sixth 
year. 

Growth  of  the  Teeth.  As  soon  as  the  dental  sacs  are  formed  by  the  closing-in 
of  the  follicles,  thev  gradually  enlarge-,  as  well  iw  their  contained  pupilUu.  Each 
sac  consists  of  two  layers ;  an  internal,  highly  vascular  layer,  lined  by  epithelium ; 
and  an  external  or  oruolo-iibrous  membrane,  analogous  to  the  coriam  of  the  mucous 
membrane. 

The  dental  fiuJps  soon  become  moulded  to  the  form  of  the  future  teeth,  and  are 
adherent  by  their  bases  to  the  bottom  of  the  dental  sacs;  in  the  cose  of  the  molars, 
the  base  of  the  pulp  is  divided  into  two  or  more  portions,  which  form  the  future 
fangs.  During  tlie  fourth  or  fifth  mouth  of  foetal  life,  a  thin  laminaor  cap  of  dentine 
ia  formed  on  the  most  prominent  point  of  the  pulp  of  all  the  milk-teeth.  In  the 
incisor  and  6aninc  teeth,  this  newly-formed  lamina  has  the  form  of  a  hollow  cone; 
in  the  molar  teeth,  as  many  t^parate  laminas  are  found  as  there  arc  eminences  upon 
its  crown.  These  lamime  grow  at  the  exi>euse  of  the  pulp-substaqce.  increasing 
in  breadth  by  a  growth  rountl  their  margins,  and  in  thickness  by  a  similar  forma- 
tion in  its  substance;  the  separate  cones  (if  a  molar  tooth)  ultimately  coalesce,  and 
the  crown  ia  completely  formed.  The  pulp  now  becomes  constricted,  so  as  to  form 
the  cervix ;  and  the  remaining  portion  becomes  narrow  and  elongated,  to  form  the 
fang.  The  growth  of  dentine  takes  place  from  the  surface  towards  the  interior, 
until  nothing  but  the  small  caviftts  jmlpss  remains  in  the  centre  of  the  tooth,  com- 
rawnicuting  by  the  aperture  left  at  the  point  of  each  fang,  with  the  dental  vessels 
and  nerves. 

As  soon  as  the  formation  of  the  dentine  has  commenced,  there  is  developed 
&om  the  inner  wall  of  tlie  dentiil  sac,  a  soft;  pulpy  mass,  the  enamel  onjan.  which 
is  intimately  united  to  the  surface  of  the  dental  pulp,  or  its  cap  of  deutine.  It 
consUts  of  a  mesh  of  fibres,  elastic  and  siwngy,  contaming  within  its  reticulations 
fluid  albumen ;  and  at  the  point  of  junction  of  each  fibre,  a  transparent  nucleus  is 
visible.  The  surface  towards  the  dentinal  j)ulp  is  covert*d  by  a  layer  of  elongated 
nucleated  cells,  the  enamel  manbntne.  The  deposition  of  the  enamel  takes  place 
on  the  outer  surface  of  the  cap  of  dentine. 

The  ccmentum-  appears  to  be  formed,  at  a  later  period  of  life,  by  the  periodontal 
membrane,  extending  from  the  margin  of  the  enamel  downwards. 

Eniption.  When  the  calcification  of  the  different  tissues  of  the  tooth  ia  suffi- 
ciently advanced  to  enable  it  to  bear  the  pressure  to  which  it  will  be  afterwards 
subjected,  its  eruption  takes  place,  the  tooth  making  its  way  through  the  gum. 
The  gum  is  absorl>eil  by  the  pressure  of  the  crown  of  the  tooth  against  it,  ^\'lnch 
is  it«nlf  pressed  up  by  the  increasing  size  of  the  fang  (fig.  829).  Concurrent  with 
Wns,  the  septa  between  the  dental  sacs,  at  first  fibrous  in  structure,  soon  ossify,  and 
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constitute  the  alveoli ;  these  firmly  embrace  tlie  necks  of  the  teeth,  and  afiford  Lhem 
a  solid  basis  of  support 

The  eruption  of  the  temporary  teeth  commenc^ii  at  the  seventh  month,  and  is 
complete  aoout  the  cud  of  the  second  year,  those  of  the  lowur  jaw  preceding  the 
upjper. 

The  periods  for  the  eruption  of  the  temporary  set  are : — 

7th  month,  central  incisors.  14th  to  20tli  month,  canine. 

7th  to  10th  month,  lateral  incisors.        18th  to  3tJth  month,  posterior  toohirs. 

12th  to  14th  mouth,  anierior  molars. 

Calcification  of  the  permanent  teeth  commem^es  a  little  before  birth,  and  pro- 
ccseds  in  the  following  order  in  the  upper  jaw,  in  the  lower  jaw  appearing  a  little 
earlier: — First  molar,  five  or  six.  moutus;  the  central  incisor  a  little  later;  lateral 
incis<jr3  and  canine,  about  the  ei|^hth  or  ninth  month ;  the  bicuspids  at  the  second 
year;  second  molar,  five  or  six  years;  wisdom-tooth,  about  twelve  years. 

Previous  to  the  permimcnt  teeth  penetrating  the  gum,  the  bony  partitions 
aepftrating  their  sacs  from  the  deciduous  teeth  are  absorbed,  the  fangs  of  the 
temponiry  teeth  disappear,  and  tlie  permanent  teeth  become  placed  under  the 
loose  crowns  of  the  deciduous  teeth ;  the  latter  finally  become  detached,  when  the 
permanent  teeth  take  their  place  in  the  mouth. 

Tlie  ernption  of  the  permanent  teetli  tjikes  place  at  the  followdng  periods,  the 
teeth  of  the  lower  jaw  preceding  those  of  the  upper  by  a  short  interval ; — 


6J  yejira,  first  molars. 
7th  year,  two  middle  incisors. 
8th  year,  two  lateral  incisors. 
9th  year,  first  bicuspid. 


10th  year,  second  bicuspid. 
11th  to  12th  yi^iiT,  canine. 
12lh  to  13th  year,  second  molars. 
17th  to  2l3t  3'ear,  wisdom-teeth. 


The  Palatb. 

The  Palate  forms  the  roof  of  the  mouth;  it  consists  of  two  portions,  the  hard 
palate  in  front,  the  soft,  palate  behind. 

The  /ifirti  pafatc  is  bomnled  in  front  and  at  the  sides  by  the  alveolar  arcbes 
and  gums;  behind,  it  is  continuous  with  the  soft  palate.  It  is  covere<l  by  a  dense 
structure,  formed  by  the  periosteum  and  mucous  membrane  of  the  mouth,  wliich 
are  intimately  adherent.  Along  the  middle  line  is  a  Unear  ridge  or  raphe,  which 
terminates  anteriorly  in  a  small  papilla,  corresponding  with  the  inferior  opening 
of  the  anterior  palatine  ibssa.  This  papilla  receives  filaments  from  tlie  naso- 
palatine and  anterior  palatine  nerves.  On  either  side  and  in  front  of  the  rapb^ 
the  mucous  membrane  is  thick,  pale  in  color,  and  corrugated  ;  behind,  it  is  tnin, 
smooth,  and  of  a  deeper  color;  it  is  covered  with  squamous  ejnthelium,  and  fur- 
nisliod  with  numerous  gLinds  (p.alatal  glands),  which  lie  between  the  mucona 
membrane  and  the  .surface  of  the  bone. 

The  soft  paliUe  or  Yehtm  j^enduhtm  pahti  is  a  movable  fold,  suspended  from  the 
l>ostcrior  border  of  the  hard  palate,  forming  an  incomplete  septum  betwet^n  the 
moutli  and  pharyn.x.  It  consists  of  a  fold  of  mucous  membrane,  inclosing  mus- 
cular fibres,  an  aponeurosis,  vessels,  nerves,  and  mucous  glands.  When  occapr* 
ing  its  usual  position  (a  relaxed  pendent  state),  its  anterior  surface  is  concave^ 
continuous  willi  the  roof  of  the  mouth,  and  marked  by  a  median  ridge  or  mphe, 
which  indicates  its  original  separation  into  two  lateral  halves,  lis  posterior 
surface  is  convejc,  and  continuous  with  the  mucoiLs  membrane  covering  the  floor 
of  the  posterior  narea.  Its  upper  border  is  attached  to  the  posterior  margin  of 
the  hard  palate,  and  its  sides  are  blended  with  the  pharynx.  Its  lower  border  is 
free. 

Hanging  from  the  middle  of  its  lower  border  is  a  small  conicaI*shaped  pendu' 
Ions  proce&s,  the  uvula ;  and  arching  outwards  and  downwards  from  the  base  of 
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the  uvula  on  each  side,  are  two  curveil  folds  of  mucous  membrane,  containing 
muscular  fibres.  calleiJ  the  arches  or  pilUxrs  of  tlte  so/!  palate. 

TJio  anterior  pillar  runs  downwards  and  forwards  to  the  side  of  the  base  of  the 
tongue,  and  is  formed  by  the  projectiou  of  the  Palato-glossus  muscle,  covered  bj 
mucous  mernhrane. 

The  postei-iftr  pillars  are  more  clofjulv  approximated  and  larger  than  tlie  anterior; 
they  run  downwards  and  backwards  lo  tlie  .sides  of  the  pharynx,  and  are  formed 
by  the  projection  of  the  Palato-pbaryngei  muscles,  citvered  by  mucous  membrane. 
The  anterior  and  posterior  pillars  arc  separated  below  by  a  triangular  interval,  in 
which  the  tuasil  is  hxlged. 

The  space  left  between  the  arches  of  the  palate  on  the  two  sides  is  called  the 
isthmus  of  the  fauces.  It  is  bounded  above  by  the  free  margin  of  the  palate; 
below,  by  the  tongue ;  and  on  each  side,  by  the  pillars  of  the  soft  palate  and 
tonsils. 

The  mticons  memhrane  of  the  soft  palate  is  tbin,  aud  covered  with  sf|uamous 
epithelium  on  both  surfaces,  excepting  near  the  orifice  of  the  Eustachian  tube, 
where  it  is  columnar  and  ciliated.  Tlie  palatine  glands  form  a  continuous  layer 
on  its  posteiior  surface  and  round  the  uvula. 

The  aponeurosis  of  the  soft  palate  is  a  thin  but  firm  fibrous  layer,  attached  above 
to  the  hard  palate,  and  becoming  thinner  towards  the  free  margin  of  the  velum. 
It  is  blendeu  with  the  aponeurotic  tendon  of  the  Tensor  palati  muscle. 

The  musclfs  of  the  soft  palate  are  five  on  each  side;  the  Levator  palati.  Tensor 
palati.  Palato-glassus,  Palato-jiharyngeiis.  and  the  Azygoa  uvulae. 

The  tonsils  (amy/jdake)  arc  two  glandular  organs,  situated  one  on  each  side 
of  the  fauces,  between  the  anterior  and  por-torior  pillars  of  the  soft  palate.  They 
are  of  a  roauded  form,  aud  vary  considerably  in  size  in  different,  iutUviduals. 
Externally,  the  tonsil  is  in  relation  vrith  the  inner  surface  of  the  Superior  con- 
strictor,  and  with  the  internal  carotid  and  ascending  pharyngeal  arteries,  and 
corresponds  to  the  angle  of  the  lower  jaw.  Its  inner  surfa^r.  presents  from 
twelve  to  fifteen  orifices,  leading  into  small  recesses,  from  which  numerous  follicles 
branch  onl  into  the  .substanee  of  the  gland.  These  follicles  are  lined  by  a  con- 
tinuation of  the  mucous  membrane  of  the  pharynx,  coveretl  with  epithelium,  their 
walls  being  formetl  by  a  layer  of  clo.sed  cajwules  imltedded  in  the  «ubitmi;ous 
tiasuc.  These  capsules  arc  analogous  to  those  of  Pcycr's  glands ;  they  contain  a 
thick  grayish  secretion. 

Ti]e  arteries  supplying  the  tonsil  are  the  dorsalis  lingme  from  the  lingual, 
the  ascending  palatine  and  tonsillar  from  the  facial,  tlic  ascending  pharyngeal 
from  the  external  carotid,  an<l  the  descending  palatine  branch  of  the  internal 
maxillary. 

The  v^ins  terminate  in  the  tonsillar  plcxug,  on  the  outer  siilo  of  the  t»!nsil. 

The  7ierv€s  are  derived  from  the  fifth,  and  from  the  glossopharyngeal. 


The  Salitart  Glaxds. 


rThe  principal  salivary  glands  communicating  with  the  mouth,  and  pouring  their 
secretion  iuttj  its  cavity,  are  the  paroti<l,  submaxillary,  and  sublingual. 
The  Parotid  glarni  (fig.  330X  so  called  from  being  placed  near  the  ear  («o()a, 
near;  9v^,  wroj.  the  car),  is  the  largest  of  the  three  salivary  glands,  varying  in 
weight  from  half  an  ounce  to  an  ounce.  It  lies  njion  the  aide  of  the  face,  imme- 
diately below  and  in  front  of  the  external  car.  It  is  limite<l  above  by  the  zygoma; 
below,  by  the  angle  of  the  jaw,  and  by  an  imaginary  line  drawn  Vietween  it  and 
the  Stern o-mastoid  m\isc]e;  anteriorly,  it  extends  to  a  variable  extent  over  the 
Massetor  muscle;  posteriorly,  it  is  bounded  by  the  external  meatus,  the  mastoid 
process,  and  the  Stemo-mastoid  and  Digastric  muscles,  slightly  overlapping  the 
former. 

Its  anterior  s^trface  is  grooverl  to  emhraee  the  posterior  margin  of  the  ramus  of 
the  lower  jaw,  and  advances  forwards  beneath  the  ramus,  between  the  two  ptery- 
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gold  ranscles.  Its  outer  Burface,  slightly  lobulated,  is  covered  by  the  integument 
ami  fasuia,  and  lias  one  or  two  lympltatio  glands  resting  on  it  lU  inner  suithcc 
extends  deeply  into  the  neck,  by  means  of  two  large  proceasea,  one  of  which  dip» 
behind  the  styloid  process,  and  projects  beneath  the  mastoid  process  and  the 
Stemo-mastoia  muscle ;  the  other  is  situated  in  front  of  the  styloid  process,  and 
passes  into  the  U'lck  part  of  the  glenoid  fossa,  behind  the  articiilation  of  the  lower 
jaw.  Imbedded  in  its  subst^nce  is  the  external  carotid,  which  ascends  behind 
the  ramus  of  the  jaw ;  tlie  posterior  auricular  artery  emerges  from  it  behind ;  lh« 
temporal  artery  above;  the  transverse  fiacial  in  front;  and  the  internal  maxillary 
winds  through  it  inwards,  behind  the  ne<jk  of  the  jaw.  Superficial  to  the  external 
carotid  is  the  trunk  formed  by  the  union  of  the  temporal  and  internal  maxilkry 
veins;   a  branch,  connecting  it  with  the  internal  jugular,  also  traversing  the 

fland.  It  is  traversed,  from  before  backwards,  by  the  ihcial  nerve  and  its 
ranches,  which  emerge  at  its  anterior  border ;  the  great  auricular  nerve  pierces 
the  gland  to  join  the  facial,  and  the  temporal  branch  of  the  inferior  maxilLiry 
nerve  lies  above  the  ujipor  part  of  the  gland.  The  internal  carotid  artery  an^ 
internal  jugular  vein  lie  close  to  its  deep  snrfacc. 

Steno's  duct,  the  duct  of  the  parotid  gland,  is  about  two  inches  and  a  half  in 
length.    It  commences  upon  the  inner  surfaoa  of  the  cheek  by  a  small  orifice^ 


Fig.  330.^The  Salirarf  Gland. 
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opposite  the  second  molar  tooth  of  the  upper  jaw;  ninning  obliquely  for  a  short 
distance  beneath  the  mucous  membrane,  it  pierces  tlie  Buccinator  muscle,  and 
crosses  the  Masseter  to  the  anterior  bonier  of  the  gland,  in  the  substance  of 
which  it  subdivides  into  numerous  branches.  The  direction  of  the  duct  corre- 
sponds to  a  line  drawn  acrosa  the  face  about  a  finder's  breadth  below  the  zygoma 
from  the  lower  part  of  the  concha  to  midway  between  tlie  free  margin  of  the 
upper  lip  and  the  ahi  of  the  nose.  "Wliile  crossing  the  >fns8eter,  it  receives  the 
duct  of  a  small  detached  portion  of  tljo  gland,  .^oda  jjarntidis,  which  occasionally 
«xists  as  a  separate  lobe,  just  beneath  the  zygomatic  arch.     The  parotid  duct  ts 
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J,  of  conaiderable  thickness,  and  its  canal  is  about  the  size  of  a  crow-quill ;  it 
cousi-stit  of  au  external  or  fiV>nms  coat,  of  consiiltraljle  deimit}',  coutaiuing  coa- 
tractilo  fibres,  and  of  an  internal  or  mucous  coat,  lined  with  columnar  epitlieUum. 
Viissels  and  Kerves.  The  arteries  supplying  the  parotid  gland  arc  derived  from 
the  external  carotid,  and  from  the  branches  of  that  vessel  in  or  near  its  substance. 
The  vein$  follow  a  similar  course.  The  lymphatics  terminate  in  the  superficial 
and  deep  cervical  glands,  passing  in  their  course  through  two  or  three  Ivmplmlio 

tnds,  placed  on  its  surface  and  in  its  substance.    The  nerves  are  derived  from 
carotid  plexus  of  the  sympathetic,  the  facial,  superficial,  temporal,  and  great 
auricular  nerves. 

The  Submaxillary  gland  is  situated  below  the  jaw,  in  the  anterior  part  of  the 
subtnaxillary  triangle  of  the  neck.  It  is  irregular  in  form,  and  weighs  about  two 
draehms.  It  is  covered  by  the  integument.  Platysma.  deep  cervical  fascia,  and 
the  body  of  the  lower  jaw,  corresponding  to  a  de|iressiun  on  its  inner  surface, 
and  lies  upon  the  Mylo-hyoid,  Hyo-glossus,  and  Stylo-glossus  mtisclcs.  a  portion 
of  the  gland  passing  beneath  the  posterior  bonier  of  the  Mylo-hyoid.  In  froiit  of 
it  is  the  anterior  belly  of  the  Digastric ;  behind,  it  is  separated  from  the  parotid 
gland  by  the  stylo-maxillary  ligament,  and  from  the  sublingual  ^land  in  front  by 
the  Mylo-hyoiff  muscle.  1?he  facial  artery  lies  in  a  groove  in  itjj  parterior  anU 
upper  borrlcr. 

Wharton's  duct,  the  dnct  of  t/ic  auhmaxillart/  glandy  is  about  two  inches  io 
length,  and  its  walls  much  thinner  than  those  of  the  parotid  duct.  It  commencea 
by  a  narrow  orifice  on  the  summit  of  a  small  papilla,  at  the  side  of  the  framum 
linguo).  Passing  between  the  sublingual  gland  and  the  Gen  io -hyo-glossus  mus- 
cle, it  runs  backwards  and  outwards  between  the  Mylo-hyoid,  and  the  Tlyo-glossus 
and  Geniohyo-glossus  muscles,  and  beneath  the  gust^itory  nerve,  to  the  deep  por- 
tion of  the  gland,  where  it  divides  into  numerous  branches. 

Vessels  ajid  Xervcs.  The  arteries  supplying  the  submaxillary  gland  are  branches 
of  the  fticial  and  lingual.  Its  veins  follow  the  course  of  the  arlerics.  The  7i?Twa 
arc  derived  from  the  submaxillary  ganglion,  from  the  mylo-hyoid  branch  of  the 
inferior  dental,  and  from  the  sympatlietic. 

The  SnhUn'jxial  tjland  is  the  smallest  of  the  sjilivary  glands.  It  is  situated 
beneath  the  mucous  mcmbrano  of  the  floor  of  the  mouth,  on  cither  side  of  the 
fra^num  Unguie,  in  contact  with  the  inner  surface  of  the  lower  jaw,  close  to  the 
symphysis.  It  is  narrow,  flattened,  in  shape  somewhat  like  an  almond,  and 
weighs  about  a  drachm.  It  is  in  relation,  above,  innth  the  mucous  membrane ; 
behw,  with  the  Mylo-hyoid  muscle;  m  front,  with  the  depression  on  the  side  of 
the  symphysis  of  the  lower  jaw,  and  with  its  fellow  of  the  opposite  side ;  ht-hind, 
with  the  ucep  part  of  the  submaxillary  gland ;  and  inkrnoihf,  with  the  Genio- 
hyo-glossus,  from  which  it  is  separated  by  the  lingual  nerve  and  "Wharton's  duct. 
Its  excretory  ducts  {duclxis  Biciniani),  from  eight  to  twenty  in  number,  open  sepa- 
rately into  the  mouth,  on  the  elevaterl  crest  of  mucous  mcnibrane,  caused  by  the 
projectiun  of  the  gland,  on  either  side  of  the  fraenum  Itngute.  One  or  more  join 
to  form  a  lube  which  opens  into  the  Whartonian  duct;  it  is  called  the  duci  of 
Bartholine. 

Vessels  and  Nerves.  The  sublingual  gland  is  supplied  with  blood  fVom  the  bxCix 
lingual  and  submental  arteries.     Its  nerves  are  derivetl  from  the  gustatory. 

Structure.  The  salivary  are  conglomerate  glands,  consisting  of  numerous  lobes, 
which  are  made  up  of  smaller  lobulea,  connected  together  by  dense  areolar  tissue, 
vessels,  and  ducts.  Each  lobule  consists  of  numerous  ck>sed  vesicles,  which  open 
into  a  common  duct;  the  wall  of  each  vesicle  is  formed  of  a  delicate  basement 
membrane,  lined  by  epithelium,  and  covered  on  its  outer  surface  with  a  dense  capil- 
lary network.  In  the  submaxillary  and  sublingual  glands,  the  lobes  are  larger 
aud  more  loosely  united  than  in  the  parotid. 
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The  Pharynx. 

The  Phnrynx  is  that  part  of  tlie  alimentary  04inal  which  is  placed  behind  the 
nose,  inoutli,  uud  larynx.  It  is  a  musculo* merabraaouH  8ac,  Romewbat  conical  in 
form,  with  the  base  upwards,  and  the  apex  downwards,  extending  from  the  under 
BurtUcc  of  the  skull  to  the  cricoid  cartilage  in  fruut,  and  the  filth  cervical  vertebra 
behind. 

The  pharyux  is  about  four  inches  and  a  half  in  length,  and  broader  in  the 
transverse  than  in  the  antero-posterior  diameter.    Its  greatest  breadth  is  opposite 
the  comua  of  the   hyoid  bone;   its  narrowest  point  at   ita  termination  in   the 
eeiwpliagus.    It  w  limited,  above,  by  the  basilar  process  of  the  occipital  bone; 
~ehit\  it  is  continuous  with  the  oesophagus;  po$teriorlij,  it  is  connected  by  loose 
reolar  tissue  with  the  cervical  portion  of  the  vertebral  column,  and  the  Longi 
colli  and  Recti  capitis  antici  muscles;  anteriorly,  it  is  incomplete,  and  is  attached ' 
in  succession  to  the  internal  pterygoid  plate,  the  pterygo-maxillary  ligament,  the  ; 
lower  jaw,  the  tongue,  hyoid  boue,  and  larynx ;  latentUy,  it  is  connected  to  the  \ 
styloid  processes  and  their   muscles,  and  is  in  contact  with  the  common  and 
iutcnial  carotid  arteries,  the  internal  jugular  veins,  and  the  eighth,  ninth,  and 
sympathetic  nerves,  and,  above,  with  a  small   part  of  the    Internal  pterygoid 
muscles. 

It  has  seven  openings  C4irainunicating  with  it;  the  two  (xwterior  nares,  the  two 
Eustachian  tubes,  the  mouth,  larynx,  and  ccsophagus. 

The  poskrior  naren  are  the  two  large  aperture-s  situated  at  the  upper  part  of 
the  anterior  wall  of  the  pharynx. 

The  Uvo  Eustachian  tubes  open  one  at  each  side  of  the  upper  part  of  the  pharynx, 
at  the  back  part  of  the  inferior  meatus.  Below  the  nasal  fossio  are  the  poslerioT 
surface  of  the  soft,  palate  and  uvula,  the  large  aijerture  of  the  mouth,  the  base  of 
the  tongue,  the  epiglottis,  and  tlie  cordiform  opening  of  the  larynx. 

The  oBsopfuit/eal  opening  ts  the  lower  contracted,  jwrtion  of  the  pharynx. 

Strveture.  Tbc  pharynx  is  compo«.id  of  three  coats ;  a  mucous  coat,  a  muscular 
layer,  and  a  fibrous  C4iat. 

The  fibrous  coat  is  situated  Iwtwecn  the  mucous  and  muscular  layers,  and  is 
called  iho  pharyngeal  aj^onvurosis.  It  i.s  thick  above,  whore  the  muscular  fibres 
are  wanting,  and  firmly  connected  to  the  basilar  process  of  the  occipital  and  petrous 
portion  of  the  temporal  bones.  As  it  descends,  it  diminishes  in  thickness,  and  is 
gradually  lost. 

The  mucotf3  coai  is  continuous  with  that  lining  the  Eustachian  tubes,  the  nares, 
tlie  mouth,  and  the  larynx.  It  is  covered  by  columnar  ciliated  epithelium,  as  low 
down  as  a  level  with  the  floor  of  the  nares ;  below  tlmt  point,  it  is  of  the  squamoua 
variety. 

The  muscular  coat  has  been  alre.idy  described  (p.  262). 

The  pharyngeal  glamls  arc  of  two  kinds,  the  simple  or  compound  folUcalar, 
which  arc  found  in  considerable  numbers  beneath  the  mucous  membrane,  through- 
out the  entire  pharynx;  anil  the  racemose,  which  are  especially  numerous  at  iho 
upper  part  of  the  pharynx,  and  form  a  thick  layer,  across  the  back  of  the  fauoee^ 
betwtxin  the  two  Eustachian  tubes. 


The  CEsopnAQua. 

Tlic  (Esophagus  is  a  membranous  canal,  about  nine  inches  in  lengthy  extending 
from  the  pharynx  to  the  stomach.  It  conmicnces  at  the  lower  border  of  the 
cricoid  cartilage,  opposite  the  fifth  cervical  vertebra,  descends  along  the  front  of 
the  spine,  through  the  posterior  mediastinum,  passes  through  the  Diaphragm,  and, 
enlenng  the  aUlomen,  terminates  at  tlie  cardiac  orifice  of  tlie  stomach,  op|K)site  the 
ninth  dorsal  vertebra.  The  general  direction  of  the  cesophagus  is  vertical ;  but  il 
V»rescnts  two  or  three  slight  curvatures  in  its  course.    At  ita  commencement,  it  is 
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placed  in  tlio  median  line;  but  it  inclines  to  the  left  sitlc  at  the  root  of  tLe  neck, 
^adually  passes  to  tlio  uiiddlt;  line  ugain,  and,  finally,  again  deviates  to  the  left,  as 
It  passes  forwards  to  the  tesophagcal  opening  of  the  Diaphragm.  The  oesophagus 
also  presents  au  an tero- posterior  flexure,  corresponding  to  the  curvature  of  the 
corvieal  and  thoracic  portions  of  the  spine.  It  is  the  narrowest  part  of  the  ali- 
mentary canid,  being  most  contracted  at  its  commencement,  and'at  the  point  where 
it  posses  through  the  Diaphragm. 

lions,  lu  the  ntxk,  the  cesophagus  is  in  relation,  in/rtrnt,  with  the  IracTiea; 
the  lower  part  of  the  neck,  where  it  projects  to  the  left  side,  with  the 
tliyroid  gland  and  thoracic  duct;  behind,  it  rests  upon  the  vertebral  column 
and  Longus  colli  musule ;  on  each  aitle,  it  is  in  relation  with  the  eommon  carotid 
artery  (especially  the  left,  as  it  inclines  to  that  side),  and  part  of  the  lateral  lobca  of 
the  thyroid  gland ;  the  recurrent  laryngeal  nerves  ascend  between  it  and  the  trachea. 
In  the  lliorax,  it  is  at  first  situated  a  little  to  the  left  of  the  median  line:  it 
posses  across  the  left  side  of  the  tTansversc  part  of  the  aortic  arch,  descends  in 
the  posterior  mediastinum,  along  the  right  side-  of  the  aorta,  until  near  the 
Diapnragm,  where  it  passes  in  front  and  a  little  to  the  left  of  this  vessel,  previous 
to  entering  the  abdomen.  It  is  in  relation,  in  front,  with  the  trachea,  the  arch 
of  the  aorta,  the  left  bronchus,  and  the  posterior  surface  of  the  pericardium; 
behind,  it  rests  upon  the  vertebral  column,  the  Longus  colli,  and  *,hc  intercostal 
vessels;  below,  near  the  Diaphragm,  upon  the  front  of  the  aorta;  laterally^ 
it  is  coveretl  by  the  ideuraa;  tlie  vena  azygos  major  lies  on  the  right,  and  tho 
descending  aorta  on  the  left  side.  The  pncumo^astrio  nerves  descend  in  close 
contact  with  it^  the  right  nerve  passing  down  bebmd,  and  the  left  nerve  in  front 
of  it. 

Surgical  Analomy.  The  relatiooR  of  the  ocsophnptis  arc  of  coD^iderahlo  practical  interest  to 
the  sar^oD,  na  he  is  frequently  rct|nirpd,  Id  cases  of  stricture  of  this  tube,  to  ililatu  the  canal  by 
a  boagie,  when  it  bevoDics  of  importaDcc  that  its  direction  an«I  nlations  to  surroundiog  parts 
shoald  be  remembered.  Id  cases  of  maUj^iant  disease  of  the  tcsophagtis,  where  its  tissnes  nave 
become  soflened  from  infiltratioo  of  the  morbid  tU'posit,  the  grealc&t  care  is  rc<iriisiit'  in  directinfr 
the  boogie  throagb  the  strietiired  part,  tu)  a  (ulsn  pauage  may  easily  be  made,  and  the  instram^ot 
may  pass  into  the  mediastiaam,  or  ioto  one  or  the  other  pleoral.  cavity,  or  even  iutu  the  pcri- 
carainm. 

The  stndi^nt  should  also  remember  that  conlractlon  of  Ihe  (esophagus,  and  cim^pqiioiit  symp- 
toms of  stricture,  are  oecasionuUy  prodoced  by  an  onenriitm  of  some  part  of  the  utirta  pressing 
upon  this  tube.     ]d  sach  a  case,  ibc  passofte  of  a  bougie  could  only  Imsteo  the  fiLtaJ  is.itie. 

It  occut^ioDaily  happens  that  a  foreign  body  becomes  impacted  in  the  OL-SMphagi)!*,  wbiih  can 
oeilhcr  bv  liroiiv'hl  n^)iTards  nor  moved  dowQWurds.  "When  all  ordinary  uiciiuit  for  il«  removal 
have  failed,  excision  is  the  only  resource.  Thi«,  of  course,  can  only  bi."  perrnrmt-d  when  it  is  not 
very  low  down.  If  the  foreign  body  is  allowed  to  remnin.  extensive  intlummaiirm  and  nIceratioD 
of  ihe  ctsopha(fUH  may  ensue.  Ju  one  case  with  which  I  um  ncquninied.  ihe  foi-eign  body  ulli- 
aately  penetrated  the  niterverlebnil  substance,  and  detttroyed  Ufc  by  lallaiiimHtiuD  uf  the  mem- 
braxics  and  substance  of  Ibe  cord. 

Xbe  operation  of  OD^ophagotomy  Is  thus  performed  : — The  palieDt  beinff  placed  npon  his  bock, 
with  the  head  and  shoulders  slightly  elevated,  an  incision,  about  four  inches  in  length,  islioold  be 
made  on  the  left  side  of  the  trachea,  from  the  thyroid  cartilage  downwards,  dividing  the  skiu  and 
Platysma.  The  edges  of  the  wound  being  separated,  the  Omo-hyoid  mnscle  and  the  fibres  of  the 
Stenio-hyoid  and  Sterau-thyroid  muKcles  must  be  dntwn  inwnnip ;  ibc  vheuth  of  the  carotid 
Teasels  being  exposed  should  be  drawn  oatwanis,  and  n-iainid  tu  ihut  position  bv  retractors;  the 
cesophagi]»  will  then  be  exposed,  and  should  be  divided  over  the  foreign  body.  w[iich  should  then 
be  removed.  <*reat  care  is  necessary  to  avoid  wounding  the  1hyn)id  vessels,  the  thyroid  gland, 
and  the  laryngeal  nerves. 

Structure.  The  oesophagus  has  three  coats;  an  external  or  muscular,  a  middlft 
or  celUilar,  and  an  internal  or  mucous  coat. 

The  muscular  coal  is  composed  of  two  planes  of  fibres  of  considerable  thick- 
ness, an  external  lougitudinal  and  an  Internal  circular. 

The  longitudinal  fibres  are  arranged,  at  the  commencement  of  the  tube,  in 

three  fiisciculi;  one  in  front,  whicb  is  attached  to  the  vertical  ridge  on  the  posterior 

surface  of  the  cricoid  cartilage,  and  one  at  each  side,  continuous  with  the  fibres 

«   *if  the  Inferior  constrictor;   as  they  descend  they  blend  together,  and  fonn  a 

I  uniform  layer,  which  covers  the  outer  surface  of  the  tube. 
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The  circular  Jihrc^  are  continuous  above  with  the  Inferior  constrictor:  ihor 
direction  is  transverse  at  the  upper  and  lower  piirts  of  the  tube,  but  oblii^ae  in 
the  central  part. 

The  muscular  fibres  in  the  upper  part  of  the  oesophagua  are  of  a  red  color, 
and  consist  chiefly  of  tlic  striped  variety ;  but  below^  they  consist  entirely  of  the 
involuntary  inusflular  fibre. 

The  cellular  coat  connects  loosely  the  raucous  and  muscular  coats. 

The  mucoui  coat  is  thick,  of  a  reddish  color  above,  and  pale  below.  It  is 
loosely  connected  with  the  muscular  coat,  and  disposed  in  longitudinal  plicw. 
which  disappear  on  distension  of  the  tube.  Its  snriace  is  studded  with  minute 
jmpilhe,  and  it  is  covered  throughout  with  a  thick  layer  of  squamous  epithelium. 

The  cesapkageal ghrifk  are  numerous  small  compound  glands,  scatterea  through- 
out the  tube ;  they  are  lodged  in  the  submucous  tissue,  and  open  U|>ou  the  surface 
by  a  long  excretory  duct.  They  are  most  numerous  at  the  lower  part  of  the  tub^ 
where  they  form  a  ring  round  the  cardiac  orifice. 

The  ABiKtiiE.v. 

The  Abdomen  is  the  largest  cavity  of  the  trunk  of  the  body,  and  is  separated, 
below,  from  the  pelvic  cavity  by  the  briiii  of  the  pelvis.  It  is  of  an  oval  form,  the 
extremities  of  the  oval  being  dii-ectcd  upwards  and  downwanls ;  it  is  wider  above 
than  below,  and  measures  more  iu  the  vertical  than  in  the  transverse  diameter. 


Plf.  331. — TIiH  Regions  of  llie  AlxJomfri  an-l  lli«ir  Cantentfl. 
(Edge  of  CoaUl  CftrtLLngei^  iu  dottuJ  uaiHue.) 
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Sourularus.  It  is  bounded,  in  front  and  at  the  sides,  bv  the  lower  rib«^  the 
Transversales  muscles,  and  venter  ilii;  behind,  by  the  vertebral  column,  and  the 
Psoee  and  Quadrati  lumborum  muscles ;  above,  by  the  Diaphragm ;  below,  by  the 
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brim  of  tlie  pelvis.  Tlie  muscles  forming  the  boundaries  of  this  cavity  are  lined 
upuii  their  inner  surface  by  a  layer  of  fascia,  differently  named  according  to  the 
part  to  which  it  is  attached. 

This  cavity  contains  the  greater  part  of  the  alimentary  canal,  some  of  tho 
accesaory  organs  to  digestion,  the  liver,  pancreai*,  and  spleen,  and  the  kidneys 
and  supra-renal  capsules.  Most  of  these  structures,  as  well  as  the  wall  of  the 
cavity  m  which  they  are  contained,  are  covered  by  an  extensive  and  complicated 
serous  membrane,  the  peritoneum. 

Tho  apfritirf.s  found  in  the  walls  of  the  abdomen,  for  the  transmission  of 
structures  to  or  from  it,  arc  the  umbilinis,  for  tho  transmission  (in  the  foetus)  of 
the  umbilical  vessels;  the  caval  opening  in  the  Diaphragm,  for  the  tran.'imission 
of  the  inferior  vena  cava ;  the  aortic  opcnimj,  for  the  passage  of  the  aorta,  vena 
•zygos,  and  thoracic  duct;  and  the  {esophageal  opening,  for  the  oesophagua  and 
pnenmoga.stric  nerves,  Behw,  there  are  two  apertures  on  each  side;  one  for  tho 
passage  of  the  femoral  vessels,  and  the  other  for  the  transmission  of  the  spermatio 
cord  in  the  male,  and  the  round  ligament  in  the  female. 

Regions.  For  convenience  of  dcscrijition  of  the  viscera,  as  well  as  of  reference 
to  the  morbid  condition  of  the  contained  parts,  the  abdomen  is  artiliciolly  divided 
into  certain  rej^ons.  Thus,  if  two  circular  lines  are  drawn  round  the  c>od^,  tho 
one  parallel  with  the  cartilages  of  the  ninth  ribs,  and  the  other  with  the  highest 
point  of  tho  crests  of  tho  ilia,  tho  abdominal  caWty  is  divided  into  three  zones,  an 
upper,  a  middle,  and  a  lower.  If  two  parallel  lines  are  drawn  from  the  cartthige 
of  the  eighth  rib  on  eaoh  eide,  df)wn  to  the  centre  of  Poupart's  ligament,  each  of 
these  zones  is  subdivided  into  three  parts,  a  middle  and  two  lateral. 

The  middle  region  of  the  upper  zone  is  called  the  epigastric  (•«!,  over,  and 
7»9r»2P,  the  stomach);  and  the  two  lateral  n^ons,  the  right  and  left  hgpochondriac 
(vKo,  untkr.  and  ^o^iiwi,  tite  cariihujfs).  The  central  region  of  the  middle  zone 
is  tho  umbilical;  and  the  two  lateral  regions,  tho  right  and  kjl  lumbar.  Tho 
middle  region  of  the  lower  zone  is  the  hypogastric  or  pulic  region ;  and  the  lateral 
regions  are  the  right  and  left  inguinal.  The  parts  contained  in  these  different 
regions  are  the  following  (fig.  S31): — 


Right  Hypochondriac. 

The  riglit  lohc  of  the 
liver  and  the  g,ill-bladdcr. 
the  duodenum,  hepatic 
flexure  of  the  colon,  upper 

■  part  nf  the  right  kidney, 

■  and  right  supra-renul  cap- 
I      Bule. 

^^^P        Right  Lumbar. 
^^^  Ascending  colon,  lower 
V      part  of  the  right  kidney, 
and  some  convolutions  of 
the  i>man  imestinos. 


Right  Inguinal. 
The  tipcam,  appendix 
caeci,  ureter,  and  t!pcrraatic 
vessels. 


Epigastric  Region. 
The  middle  and  pylo- 
ric end  of  tho  stomach, 
left  lolxs  of  tho  liver  and 
lobus  Spigclii,  the  hepa- 
tic ves.^ls,  co^lino  axis, 
semilunar  gangIi:^  pan- 
creas, parts  of  the  aorta, 
vena  cava,  vena  azygos, 
and  thoracic  duct. 

Umbilical  Region, 

Tho  transverse  colon, 
part  of  the  great  omen- 
tum and  mesentery,  trans- 
verse pait  of  the  duode- 
num, and  some  convolu- 
tions of  the  jejunum  and 
ileum. 

Hypogastric  Region. 

Convolutions  of  the 
email  intestines,  the  blad- 
der in  children,  and  in 
adults  if  distended,  and 
the  uterus  during  preg- 
nancy. 


Left  Hypochondriac. 
Tlie  splenic  end  of  the 
stomach,  the  spleen  and 
extremity  of  tho  pancreas, 
the  splenic  flexure  of  the 
colon,  upper  half  of  the 
left  kidney,  and  left  su- 
pra-renal capsule. 


Left  Lumbar, 
Descending  colon,  lower 
part  of  left  kidney,  and 
some  convolutions  of  tho 

small  intestines. 


Left  Inguinal. 
Sigmoid  flexure  of  the 
colon,   ureter,   and    sper- 
matic vessels. 
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The  Pkritoneuic. 

The  Peritoneum  (rtiptrit»;«,  to  extend  around)  is  a  serous  membrane,  and,  likaj 
all   mombrancd  of  this  class,  a  shut  sac.     In   the  female,  however,  it   is 
completely  closed,  the   Fallopian   tubes   coininuuicating  with  it   by  their 
extremities;   and  thus  the  serous  membrane  is  continuous  with   their   muooos 
lining. 

The  peritoneum  partially  invests  all  the  viscera  contained  in  the  abdominal  and  j 
pelvic  cavities,  forming  the  visceral  layer  of  the  membrane  ;  it  is  then  reSoctedl 
upon  the  internal  surface  of  the  parictes  of  these  crt\'ities,  forming  the  parietall 
layer.   (Fig.  332.)     The  free  surface  of  the    peritoneum  is  smooth,  moist,  and 
covered  by  a  thin,  squamous  epithelium;   its  aiiacfted  surface  is  rough,  being 
connected  to  the  viscera  and  inner  surface  of  the  parietes  by  means  of  areolar 
tiHSUc,  called  the  sul-peritoneal  areolar  tissue.      The  parietal    portion  is  loosely, 
connected  with  the  fasoia  lining  the  abdomen  and  pelvis;  but  more  closely  » 
the  under  surface  of  the  Diapliragin,  and  in  the  niidflle  line  of  the  abdomen. 

In  order  to  trace  the  reflections  of  this  membrane  (the  abdomen  having  beea 

Fig.  332. — Tbe  Reflections  of  tb«  Peritonenm,  as  seen  fn  a  rertioal 
Sectioa  o(  the  Abdomeu. 
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opened),  the  liver  should  Iw  raised  and  supported  in  that  {wsition,  and  the  stomach 
should  be  depressed,  when  a  thin  membranous  layer  is  seen  passing  from  the 
transverse  fissure  of  the  liver,  to  the  upper  border  of  the  stomach;  thiK  is  the 
Zmwt  or  ffcuiro-hepatic  ojnentum.  It  consist  of  two  thin,  delicate  layers  of  peri- 
toneum, an  anterior  and  a  poftlerior,  between  which  are  contained  the  hepatid' 
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veseela  and  nerves.  Of  these  two  layers,  the  aoterior  should  first  be  traced,  and 
then  the  posterior. 

The  (Ulterior  layer  descends  to  the  lessor  cnrvaturc  of  tlic  storaacli,  nnd  covers 
its  anterior  surface  as  far  as  tlio  great  curvature ;  it  descends  for  some  distance  in 
front  of  the  small  intestines,  and,  returning  ii|x>n  itself  to  the  transverse  colon, 
forms  the  exlemal  layer  a/  tht  <jrtat  otntmtxim;  it  then  covers  the  under  surface 
of  the  transverse  colon,  and,  passing  to  the  back  part  of  the  abdominal  cavity, 
forms  the  infa-ior  layer  of  the  tratiswrse  mesocolon.  It  then  descends  in  front  of 
the  duodenum,  the  aorta,  and  vena  cava,  as  far  as  the  superior  mesontcrio  artery. 
along  which  it  passes  to  invest  the  small  intestines,  and,  returning  to  the  vertebral 
column,  forms  the  nifs^ntery;  whilst,  on  either  side,  it  covers  the  ascending  and 
descending  colon,  and  is  thus  continuous  with  the  peritoneum  lining  the  walls  of 
the  abdomen.  From  the  root  of  the  mesentery,  it  descends  along  the  front  of  the 
spine  into  the  pelvis,  and  surrounds  the  upper  part  of  the  rectum,  which  it  holds 
in  its  position  by  means  of  a  distinct  fold,  the  mesorectum.  Its  course  in  the  male 
and  female  now  diiTers. 

In  the  maU,  it  forms  a  fold  between  the  rectum  and  bladder,  the  rectovesical 
fold,  and  ascends  over  the  posterior  surface  of  the  hitter  organ  lis  far  as  its  summit. 

In  the  fcmalcy  it  descends  into  the  pelvis  in  front  of  the  i^ectum,  covers  a  small 
part  of  the  posterior  wall  of  the  vagina,  and  is  then  reflected  on  to  the  uterus,  the 
fundus  and  bo<ly  of  which  it  covers.  From  the  sides  of  the  uterus,  it  is  refiectctl 
on  each  side  to  the  wall  of  the  pelvis,  forming  the  hroad  ligaments;  and  from  its 
anterior  surface  it  ascends  upon  the  posterior  wall  of  the  bhulder,  as  iar  as  ita 
Bummit.  From  this  point  it  may  be  traced,  as  in  the  male,  ascending  upon  the 
anterior  parietes  of  the  abdomen,  to  the  under  surface  of  the  Diaphragm;  from 
whicli  it  IS  reflected  upon  the  liver,  forming  the  upi>er  layer  of  the  coronary,  and 
the  lateral  and  longitudinal  ligaments.  It  then  covers  the  upper  and  under  sur- 
faces of  the  liver,  and  at  the  transverse  fissure  becomes  continuous  with  the 
anterior  layer  of  the  lesser  omentum,  the  point  from  whence  its  refieotion  wuji^on* 
ginally  traced. 

The  posterior  layer  of  the  lesser  omentum  descends  to  the  lesser  curvature  of 
the  stomach,  and  covers  its  posterior  surface  as  far  as  the  groat  curvature ;  it 
then  descends  for  some  distance  in  front  of  the  small  intestines,  and,  returning 
upon  itself  to  the  transverse  colon,  forms  the  internal  layer  of  the  great  omentum; 
it  covers  the  upper  surface  of  the  transverse  colon,  and,  passing  backA\'ard3  to  the 
spine,  forms  the  upper  layer  of  the  transverse  mesocolon.  Ascending  in  front  of 
the  pancreas  and  crura  of  the  Diaphragm,  it  lines  the  back  part  of  the  under  sur- 
face of  this  muscle,  from  which  it  is  reflected  on  to  the  posterior  border  of  tlie  liver, 
forming  the  inferior  layer  of  the  coronary  ligament.  From  the  under  surface  of 
the  liver,  it  may  he  traced  to  the  transverse  fissure,  where  it  is  continuous  with 
the  po.sterior  layer  of  the  lesser  omentum,  the  point  from  whence  its  reflection  was 
originally  traced. 

The  space  included  in  the  reflections  of  this  layer  of  the  peritoneum  is  called 
the  lesser  cavity  of  the  perituneuni  or  cavity  of  the  great  omentum.  It  is  bounde<l.  in 
front,  by  the  le.*iser  omentum,  the  stomach,  and  the  descending  part  of  the  great 
omentum;  hdund,  by  the  ascending  part  of  the  great  omentum,  the  transverse 
colon,  transverse  mesocolon,  and  its  ascending  layer;  above,  by  the  liver;  and 
below,  by  the  folding  of  the  great  omentum.  This  space  communicates  with  the 
eeneral  peritoneal  cavitv  through  the  foramen  of  Winslow,  which  is  situated  be- 
hind the  right  free  border  of  the  lesser  omentum. 

The  foramen  of  Winslow  is  bounded  in  front  by  the  lesser  omentum,  inclining 
the  vena  portm  and  the  hepatic  artery  and  duct;  behinfl,  by  the  inferior  vena  cava ; 
above,  by  the  lobus  Spigelii ;  below,  by  the  hepatic  artery  curving  forwards  from 
the  oceliac  axis. 

This  foramen  is  nothing  more  than  a  constriction  of  the  general  peritoneal 
cavity  at  this  point,  caused  by  the  hepatic  and  gastric  arteries  passing  forwards  from 
tho  cccUao  iLxid  to  reach  their  respective  viscera. 
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The  viscera  tlius  shown  to  be  almost  entirely  invested  by  peritoneum  are  the 
liver,  storaaoh,  spleen,  first  portion  of  duodenum,  jejunum,  and  ileum,  tTunsverse 
colon,  Higmoid  flexure.  uj>j»er  end  of  retitum,  uterus,  and  ovaries. 

Those  viscera  partially  covered  by  it  are  the  descending  and  transverse  portions 
of  the  duodenum,  the  c^cum,  the  ascending  and  descending  colon,  the  middle  por- 
tion of  the  reetum,  and  the  upper  part  of  the  vagina  and  posterior  wall  of  the  blad- 
der. The  kidneyp,  supra-renal  capsules,  and  pancreas,  are  covered  by  this  mem* 
})rane  without  receiving  any  special  iuvostmout  from  it. 

The  lower  end  of  the  rectum,  the  neck,  ba.-^c,  and  anterior  surface  of  the  bladder, 
and  the  lower  part  of  the  vagina,  have  no  peritoneal  investment. 

Numerou.s  folds  are  formed  by  the  peritoneum,  extending  between  the  various 
organs.  These  serve  to  hold  them  in  i>ositiou,  and,  at  the  same  time  inclose  the 
vessels  and  nerves  proceeding  to  each  part.  Some  of  the  fold.**  arc  called  lioa- 
nenl«,  from  their  servJTig  to  support  the  organs  in  position.  Others,  which 
connect  certain  parts  of  thti  intestine  with  the  abdominal  wall,  constitute  the 
mcs^iterits ;  and,  lastly,  those  are  called  omenta,  which  proceed  from  one  viscu8  to 
another. 

The  LloAMESTS,  formed  by  folds  of  the  peritoneum,  include  those  of  the  liver, 
spleen,  bladder,  and  uterus.     Tliey  are  des(!ribed  with  their  respective  organs. 

The  Omenta  arc  the  lesser  or  gastro- hepatic  omentum,  the  great  or  gastro-colic 
omentum,  and  llie  gjwtro- splenic  omentum. 

The  IfsetT  onwHium  [ijaMro-hepatic)  is  the  duplicature  which  extends  l^etween 
the  transverse  fissure  of  the  liver,  and  the  lesser  curvature  of  the  stomach.  It  is 
extremely  thin,  and  consists,  as  before  said,  of  two  layers  of  peritoneum.  At  the 
left  border,  its  two  layers  pass  on  to  the  end  of  the  oesophagus;  but,  at  the  right 
border,  where  it  is  free,  they  are  continuous,  and  form  a  free  rounded  margin, 
which  contains  between  its  layers  the  hepatic  artery,  the  ductus  communis  cholo- 
dochus,  the  portal  vein,  lymphatics,  and  hepatic  plexus  of  ner\-ea;  all  these  struc- 
tures being  inclosed  in  hxise  areolar  ti.ssue,  called  GUssntCsi  capsule. 

The  grmt  omciitum  {f/itstro-coUc)  is  the  largest  peritoneal  fold.  It  consists  of 
four  layers  of  peritoneum,  two  of  which  descend  from  tlic  stomach,  one  i'n*m  its 
anterior,  the  other  from  its  |)osterior  surface;  these,  uniting  at  its  lower  border, 
descend  in  front  of  the  small  intestines,  as  low  down  as  the  pelvis;  and  the  same 
two  ascend  again  as  far  as  tlie  transver.so  colon,  where  they  separate  and  incloiq 
that  part  of  the  intestine.  These  separate  layers  may  be  easily  demonstrated  in 
the  young  subject;  but  in  the  adult,  they  are  more  or  less  inseparably  blended. 
The  lelt  border  of  the  great  omentum  is  contiimous  with  the  ga.stro-splenic  omen- 
tum ;  its  right  bonier  extends  :is  far  only  as  the  duodenum,  llie  great  omentum 
is  u.'^ually  thin,  presents  a  eribrifonn  appearnnco,  and  always  contains  somendipose 
tissue,  which,  in  fat  subjects,  accumulates  in  considerable  quantity.  Its  use  ap- 
pears to  be  to  protect  the  intestines  from  cold,  and  to  facilitate  toeir  movcmeDt 
upon  each  other  during  their  vermicular  action. 

The  g<istrO'»plenie  omentum,  is  the  fold  which  connects  the  concave  surface  of 
the  spleen  to  the  cul-de-sac  of  the  stomach,  being  continuous  by  its  lower  border 
with  the  great  omentum.    It  contains  the  splenic  vessels  and  the  vasa  brevia. 

The  Mese>teries  are  the  mesentery  proper,  the  mesocfccum,  the  ascending, 
transverse,  and  descending  mesocolon,  the  sigmoid  mesocolon,  and  the  meso- 
rectum. 

The  mMenteri/  (»i909,  f»rf(>or),  so  called  from  being  connected  to  the  middio 
of  the  cylinder  of  the  small  intestine,  is  the  }>road  fold  of  peritoneum  which 
connects  the  convolutions  of  the  jejunum  and  ileum  with  tlic  posterior  wall  of  tl>6 
abdomen.  Its  root,  the  part  connectetl  with  the  vertebral  column,  is  narrow, 
about  six  inches  in  length,  and  directed  obliquely  from  the  left  side  of  the  second 
lumbar  vertebra,  to  the  ri^ht  sacro-iliac  symphysis.  Its  intestinal  border  is  much 
longer ;  and  here  its  two  layers  separate,  so  aa  to  inclose  the  intestine,  and  form 
its  peritonejd  coat^  Its  breadth,  between  its  vertebral  and  intestinal  border,  is 
about  four  inches.    Its  upjjcr  border  is  continuous  with  the  under  surface  of  thd 
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transverse  mesocolon ;  its  lower  border,  with  the  peritoneam  covering  tbc  cax;um 
aoii  ascending  colon.  It  serves  to  retain  the  small  intestines  iu  their  [Hj^itioo, 
and  contaimt  between  ita  layers  the  meseoteric  vessels  and  nerves,  tbc  lacteal 
vessels,  and  mesenteric  glands. 

The  mesocsecum,  when  it  exists,  serves  to  connect  the  back  part  of  the  caecum 
with  the  right  iliac  fossu ;  more  frctiuuutly,  the  peritoueuiu  pasaea  merely  in  front 
of  this  portion  of  the  large  intestine. 

The  ascendintj  mesocolon  is  tlio  fold  which  connects  the  l>ack  part  of  the  ascend- 
ing colon  with  the  posterior  wall  of  the  abdomen. 

The  dtsccruling  mesocolon  retains  the  descending  colon  in  connection  wth  the 
posterior  abdominal  wall ;  more  frequently,  the  peritoneum  merely  covers  the 
anterior  surface  and  sides  of  these  two  portions  of  the  intestine. 

The  transverse  Diesocolon  is  a  broad  ibid,  which  connects  the  transverse  colon 
with  the  posterior  wall  of  the  abrlomen.  It  is  formed  of  the  two  ascending  layers 
of  the  great  omentum,  which,  after  separating  to  surround  the  transverse  colon, 
join  behind  it,  and  are  continued  backwards  to  tlie  .spine,  where  the}'  diverge  in 
front  of  the  duodenum,  as  already  mt-ntioned.  This  ibid  contains  between  its 
layers  the  vessels  which  supply  the  transverse  colon. 

The  sigmoid  mesocolon  is  the  fold  of  peritoneum  which  retains  the  sigmoid 
flexure  in  connection  with  the  left  iliac  fossa. 

The  mesorccbkm  is  the  narrow  fold  which  connects  the  upper  part  of  the  rectum 
with  the  front  of  the  sacrum.     It  contains  tlic  hemorrhoidal  vessels. 

The  appendices  epiploic^  are  small  pouches  of  the  peritoneum  filled  with  fat, 
and  situated  along  the  colon  and  upper  part  of  the  rectum.  They  are  chiefly 
appended  to  the  transverse  colon. 


rH  The  Stomach. 

Tlie  Stomach  is  the  principal  organ  of  digestion.  It  is  the  most  dilated  part 
of  the  alimentary  canal,  serving  for  the  solution  and  reduction  of  ilio  food.  wliicU 
constitatcs  the  process  of  chymification.  It  is  situated  in  the  left  hypochondriac, 
the  epigastric,  and  part  of  the  right  hypochondriac  regions.  Its  form  is  irregularly 
conical,  curved  upon  itself,  and  presenting  a  rounded  base,  turned  to  the  left  side. 
L  It  is  placed  immediately  behind  the  anterior  wall  of  the  abdomen,  above  the 
f  transverse  colon,  below  the  liver  and  Diaphragm.  Its  size  varies  considerably  in 
diflerent  subjects,  and  also  according  to  its  stale  of  dislen.siou.    When  moderately 

(full,  its  transverse  diameter  is  about  twelve  inches,  its  vertical  diameter  about 
four.  Its  weight,  according  to  Clendenning,  is  about  four  ounces  aud  a  half.  It 
presents  for  examination  two  extremities,  two  orifices,  two  borders,  and  two 
surfaces. 

Its  left  extremity  is  called  the  greater  or  splenic  end.     It  is  the  largest  part  of  the 
stomach,  and  expands  for  two  or  three  inches  to  the  Icit  of  the  ]K)int  of  entrance 
of  the  oesophagus.     This  expansion  is  callwl  the  great  cril-tk-sac  or/undtis.     It 
lies  beneath  the  ribs,  in  contact  with  the  spfoeu,  to  which  it  is  connected  by  the 
gaatro-aplenio  omentum. 
L         The  lesser  or  pyloric  end  is  much  smaller  than  the  preceding,  and  situated  on  a 
I    plane  anterior  and  inferior  to  it.    It  lies  in  contact  with  the  wall  of  the  abdomen, 
I     the  under  surface  of  the  liver,  and  the  neck  of  the  gall-bladder. 
"         The  OBSOpkageal  or  cardiac  orijke  ct>mmunicates  with  the  asophaguc;  it  is  the 
highest  part  of  the  stomach,  and  somewhat  funnel-shaped  in  form. 

The  pyloric  orijice  communicates  with  the  duodenum,  the  aperture  being  guarded 
by  a  valve. 

The  leaser  curvature  extends  between  the  cesophageal  and  cardiac  orifices,  along 
the  upper  border  of  the  organ,  and  is  connectca  to  the  under  surface  of  the  liver 
by  the  lesser  omentum. 

The  greater  curvcUure  extends  between  the  same  points,  along  the  lower  border. 
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and  gives  attacLment  to  tlic  grc&t  omentum.    Tlie  aurfaoea  of  the  organ 
limited  by  these  two  curvatures. 

The  unltriur  surface  is  dii\;cted  upwards  and  forwards,  and  is  in  relation  with 
the  Diaphragm,  the  under  surtacu  of  the  left  lobe  of  tlie  liver,  and,  in  the  epigas- 
tric region,  with  the  abdominal  parietes. 

Fig.  333.— TUtf  Uacoiu  Utrmbrane  of  Uie  Stomach  aod  Daodenam,  with  the  Bile  Doeta. 
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The  posterwr  surface  in  directed  downwards  and  backwards,  and  ia  in  relation 
''with  the  pancreas  and  great  vessels  of  the  aUlomen,  the  crura  of  the  Diaphragm, 
iiud  the  solar  plexus. 

The  stomach  is  held  in  position  by  the  lesser  omentum,  which  extends  from 
the  transverse  fissure  of  the  liver  to  its  lesser  curvature,  and  by  a  fokl  of  peri- 
toneum, which  pasiics  from  the  Diaphrugm  ou  to  the  cesophageal  end  of  the 
stomach,  the  gastro-phrcnic  ligament;  this  constitutes  the  most  fixed  point  of  the 
stomach,  whilst  the  pyloric  end  and  greater  curvature  are  the  most  movable 
parts:  hence,  when  this  organ  becomes  greatly  distended,  the  greater  curvnture 
18  directed  forwards,  whilst  the  anterior  and  posterior  surfaces  are  directed,  the 
former  upwards,  and  the  latter  downwards. 

AUeralionK  im  Pojiilion.  There  is  no  orpnQ  in  the  body  iHe  position  and  connections  of  wfaicb 
present  »ach  frequent  iiUerBiions  uh  llie  sturnarh.  Dnrhuj  inxpiraium  it  i«  displaced  dowBWBnls 
oy  the  dc»cent  uf  tbe  IMapbrogm,  and  ftovatod  by  the  pntfifiDn?  of  tho  abdominal  inuRcIeH  during 
expiration.  \\&  poHitJun  tn  the  .'<tirroundiiig  vis(.Tra  la  also  changed,  acconling  to  the  ciuptT  or 
distended  state  of  tho  organ,  ir/tt^n  empitf,  it  occupicH  only  a.  (tmall  part  of  the  lofi  hvptx'foa- 
driac  region,  tho  spleeji  lyiufr  liehind  it ;  Iho  left  lobe  of  Iho  liver  covers  it  in  front,  and  the  under 
BQrface  of  the  hcnrt  rests  opon  it  above,  nnd  in  front,  being  separated  from  it  by  the  left  IoIk;  of  J 
the  liver  ancl  pencordium.  Hence  it  is,  that,  in  gii'«lratirin.  the  piiin  ia  genemllv  referred  lo  that 
heart,  and  is  often  accompanied  by  palpit«itiou  and  intcrmLssion  of  tbe  puUc.      What  ik4\ 
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fiomach  u  tlistmdcd  the  Dinphrjjym  13  forced  npwanls,  contnirtinp  the  cnril t  of  the  chest; 
hence  the  dyspnoea  complained  of,  from  inspiration  li-iim  impt-deJ.  Tlie  heart  ia  also  displaced 
Qpwards ;  heace  the  oppression  in  this  region,  and  the  palpitation  experieoced  in  ext  reme  disten* 
BioQ  of  the  stmnuch.  rnssHrv/rom  wi'tiwut.  us  in  the  ptmicioua  practice  of  tight  laciiifi.  piishi*a 
the  8luniiu-h  down  towanls  the  pelvis.  In  diHeaso,  alsit,  ilii?  pu^-ition  and  connectioua  of  the 
organ  may  bt'  gri'Utly  chuugt^d.  from  the  accnraulation  of  fluid  in  tho  cheat  orobdomeu,  or  when 
the  size  of  anjr  of  the  surroundiDg  Tisccm  ondcrgocii  alteration. 

On  looking  into  the  pyloric  end  of  the  stomacli,  the  mucous  membrane  is  found 
projecting  inwards  in  the  form  of  a  circular  fold,  the  pylorus,  leaving  a  nurrow 
circular  aperture,  about  half  an  inch  in  diameter,  by  wliich  the  stomach  comma- 
nioates  with  the  duodenum. 

The  pylorus  is  formed  by  a  reilnpli cation  of  the  mucons  membrane  of  the 
stomach,  containing  numerous  muscular  fibres,  "which  are  aggregiued  into  a 
thick  circular  ring,  the  longitudinal  fibres  and  serous  membrane  being  continued 
over  the  fold  ivithout  a-ssistiug  in  itji  formation.  The  aperture  is  occasionally  ovat 
Sometimes,  the  circular  fold  ia  replaced  by  two  crescentic  folds,  placed,  one  above, 
and  the  other  below,  the  pyloric  orilice;  and,  more  raryly,  there  is  only  one. 

Structure.  The  stomarli  consists  of  four  coats;  a  serous,  a  muscular,  a  cellular, 
and  a  mucous  coat,  together  with  vessels  and  nerves. 

The  sfrottjs  cAat  is  derived  from  the  peritoneum,  and  covers  tho  entire  surface 
of  the  organ,  excepting  along  the  greater  and  leaser  curvature,  at  the  points  of 
attachment  of  the  greater  ana  lesser  omenta ;  here  the  two  layers  of  pcritonetiin 
leave  a  small  triangular  space,  along  which  the  nutrient  veasela  and  nerves  pass. 

The  muscular  coat  ia  situatetl  immediaiely  beneath  tlie  serous  covering.  It  eou 
tasta  of  three  sets  of  fibres,  the  longitudinal,  ciretdar,  and  oblique  (fig.  334). 


Fig.  334.— Thti  UafionUr  Coat  of  the  Stomach. 
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The  hngitndinal  fhres  are  most  superficial ;  they  are  continuous  with  the  longi- 
tudinal fibres  of  the  ojsophagas,  radiating  in  a  stellate  manner  from  the  cardiao 
orifice.  They  are  most  distinct  along  the  curvatures,  especially  the  lesser ;  but  are 
very  thinly  distributed  over  the  surfaces.  At  the  pyloric  end,  they  are  more 
thickly  distributed^,  and  continuous  with  the  longitudinal  fibres  01  the  small 
intestine. 
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Tlie  circular  fihres  form  a  uniform  layer  over  tho  whole  extent  of  tlie  Btomach, 
beneath  the  longitudinal  libreg.  At  tho  pylorus,  they  arc  most  abuntlant,  and 
are  aggregated  into  a  circular  ring,  which  jirojt^cts  into  the  cavity,  and  forms,  with 
the  fold  of  mucous  membrane  covering  ita  auriace,  the  pyloric  valve. 

Tho  obUqua  Jibrea  arc  limitctl  chiefly  to  the  cardiac  end  of  the  stomach,  where 
they  are  disposed  as  a  thick  uniform  layer  covering  both  surfaces,  eomc  passing 
obliquely  from  left  to  right,  othera  from  riglit  to  lell,  round  the  caixliuc  orifice. 

The  cellular  coat  consists  of  a  loose,  filamentous,  areolar  tissue,  connecting  the 
raucous  and  muscular  layers.  It  is  eometimcs  called  the  submucous  coal.  It 
supports  the  bloodvessels  previous  to  their  distribution  to  the  mucous  membrane; 
hence  it  is  sometimes  called  the  vascular  coat. 

The  mucous  membrane  of  Uic  stomach  is  thick;  its  surface  smooth,  soft,  and 
velvety.  During  infancy,  and  immediately  after  death,  it  is  of  a  pinkish  tinge: 
but  in  adult  life,  and  iu  old  age,  it  becomes  of  a  palo  straw  ur  ash-gray  color. 
It  is  thin  at  the  cardiac  cxtreaiily,  but  thicker  towards  the  pylorus.  During  the 
contracted  state  of  the  organ,  it  is  thrown  into  numerous  plaits  or  rugu;,  which,  for 
the  most  port,  have  a  longitudinal  direction,  and  are  most  marked  towards  the  lesser 
end  of  the  stomach,  and  along  the  greater  curvature.  These  folds  arc  entirely 
obliterated  when  the  organ  becomes  distended. 

Structure  of  tfic  mucous  meiubrane  (lig.  385).  When  examined  vdth  a  lens,  tho 
inner  auriaoe  of  the  mucous  membrane  presents  a  peculiar  honey -comb  uppeur&Doe, 


Fig.  S3fi. — Uinnle  Anfttomy  of  Mdcoos  Mumbrane  of  Stomaob. 
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fixira  being  covered  with  small  shallow  depressions  or  alveoli,  of  a  polygonal  or 
hexagonal  form,  which  vary  from  1-lOOtb  to  l-SriOth  of  an  inch  in  diameter,  and 
ere  •eparatcd  by  slightly  elevated  ridges.  In  the  Irattom  of  the  alveoli  are  seen 
the  orifices  of  minute  lubes,  the  gastric  follicles,  which  are  situated  perpendicu- 
larly side  by  side,  in  the  entire  substance  of  the  mucous  membrane.  They  are 
short,  and  simply  tubular  in  character  towards  the  cardiac  end ;  but  at  the  pyloric 
end,  they  are  longer,  more  thickly  set,  convoluted,  and  terminate  in  dilated  saccular 
extremities,  or  subdivide  inUj  from  two  t<>  six  tubular  branches.  The  gastric 
follicles  are  composed  of  a  homogeneous  basement  membrane,  lined  upon  its  free 
surface  by  a  layer  of  cells,  which  differ  in  their  chiiracter  in  difi'erent  parts  of  the 
stomach.  Towards  tho  pylorus,  these  tubes  are  lined  throughout  with  columnar 
epithelium ;  they  are  termed  the  mucous  glands,  and  are  supposed  to  secrete  the 
gastric  mucus.  In  otlier  parts  of  the  organ,  the  deep  part  of  each  tube  is  filled 
with  nuclei,  and  a  mass  of  granules;  above  these  is  a  mass  of  nucleated  celU,  tho 
upper  fourth  of  the  tube  being  lined  by  columnar  epithelium.  Tliese  are  called 
the  peptic  ghnds,  the  supposed  agents  in  the  secretion  of  the  ga-stric  juice. 

Simple  follicles  are  found  in  greater  or  less  number  over  the  entire  surface  of 
the  mucous  membrane;  they  are  most  numerous  near  the  pyloric  end  of  the 
stomach,  and  especially  distinct  in  early  life.  The  epithelium  lining  tho  mucous 
membrane  of  the  stomach  and  itii  alveoli  is  of  the  coluumar  variety. 
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VesseU  and  yerves.  The  arhrif^s  supplying  the  stomach  arc,  tho  gastric,  pyloric 
and  right  gastro-epiploic  branches  of  t)ie  hepatic,  the  letl  gastro-epiploic  and  va»a 
brevia  from  the  splenic.  They  supply  the  muscular  coat,  ramify  in  the  submucous 
■  ooat,  and  arc  finally  distributed  to  the  mucous  membrane.  The  veitis  accompany 
P  the  arteries,  and  terminate  in  the  splenic  and  portal  veins.  The  h/mjihatics  are 
numerous;  they  consist  of  a  superficial  and  deep  set,  which  pass  througii  the  lym- 
phatic glands  lound  alon^  the  two  curvatures  of  the  organ.  The  ncTTcjt  are,  the 
termini  branches  of  tho  right  and  left  pncumogastric,  the  former  being  distributed 
upon  the  back,  and  the  latter  upon  the  front  part  of  the  organ.  Branches  from 
the  sympathetic  also  supply  the  organ. 


\ 
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The  Small  Intestine. 

The  Small  Intestine  is  that  part  of  tlie  alimentary  canal  in  which  the  chyme  h 
mixed  with  the  bile,  the  pancreatic  juice,  ancl  die  secretions  of  tho  various  glands 
imbedded  in  the  mucous  membrane  of  the  intestines,  anrl  where  the  separation  of 
the  nutritive  principles  of  the  food,  the  chyle,  is  effected :  this  constitutes  chyli- 
fication. 

The  small  intestine  is  a  convoluted  tube,  about  twenty  feet  in  length,  which 
gradually  diminishes  in  size  from  ib  commencement  to  its  termination.  It  is 
contained  in  the  central  and  lower  parts  of  tho  abdominal  and  pelvic  cavities, 
surrounded  above  and  at  the  sides  by  the  large  intestine ;  in  relation,  in  front, 
with  tho  great  omentum  and  abdominal  parietos ;  and  connected  to  the  spine  by 
a  fold  of  peritoneum,  the  mesentery.  Tho  small  intestine  is  divisible  into  three 
portions;  the  duodenum,  jejunum,  and  ileum. 

The  dtioiknnm  has  received  its  name  from  being  about  equal  in  length  to  the 
breadth  of  twelve  fingers  (eight  or  ten  inches.)  It  is  the  shorlcst,  the  widest,  and 
the  most  fixed  part  of  the  small  intestine;  it  lias  no  mesentery,  and  is  only  partially 
covered  by  the  peritoneum.  Ite  course  presents  a  remarkable  curve,  somewhat 
like  a  horseshoe  in  form ;  tlie  convexity  being  directed  towards  the  right,  and 
the  concavity  to  the  left,  embracing  the  head  of  the  pancreas.  Commencing  at 
the  pylorus,  it  ascends  obliquely  upwards  and  backwards  to  the  under  surface  of 
the  liver ;  it  then  descends  in  front  of  the  right  kidney,  and  passes  nearly  trans- 
versely across  the  front  of  the  spine,  terminating  in'  the  jejunum  on  the  left  side 
of  the  second  lumbar  vertebra.  Hence  the  duodenum  has  been  divided  into  three 
portions:  ascending,  descending,  and  transverse. 

The  first  or  ascending  portion,  about  two  inches  in  length,  is  free,  movable, 
and  nearly  completely  invested  by  the  peritoneum.  It  is  in  relation,  ahtjve  and  in 
front,  with  the  liver  and  neck  of  the  gall-bladder;  behind,  with  the  right  border 
of  the  lesser  omentum,  the  hepatic  artery  and  duet,  and  vena  portic.  This  por- 
tion of  the  intestine  is  usually  found  stained  with  bile,  especially  on  its  anterior 
Burface. 

The  second  or  descending  portion,  about  three  inches  in  length,  is  firmly  fixed 
by  the  peritoneum  and  pancreas.  It  passes  from  the  neck  of  the  gall-bladder 
vertically  downwards,  in  front  of  the  right  kidney,  as  far  as  the  third  lumbar 
vertebra.  It  is  coveral  by  peritoneum  only  on  its  anterior  surface.  It  is  in 
relation,  in  front,  with  the  right  arch  of  the  colon  and  mesocolon;  behind,  with 
the  front  of  the  right  kidney ;  at  its  inner  side  is  the  head  of  the  pancreas,  and  the 
common  choledoch  duct.  The  common  bile  and  pancreatic  ducts  perforate  the 
inner  side  of  this  portion  of  the  int<!stiiic  obliquely,  a  Ultle  below  its  middle. 

The  third  or  tranavtn-ss  portion,  tho  longest  and  narrowest  part  of  the  duodenum, 
passes  across  the  front  of  the  spine,  ascending  from  the  third  to  the  second  lumbar 
vertebra,  and  terminating  in  the  jejunum  on  the  lefl  side  of  this  bone.  In  front 
it  is  covered  by  the  descending  layer  of  the  transverse  mesocolon,  and  crossed  by 
the  superior  raeseuterio  ve-ssels ;  behind,  it  rests  upon  the  aorta,  the  vena  cava,  and 
the  crura  of  the  Diaphragm;  above  it  is  the  lower  border  of  the  pancreas,  the 
superior  mesenteric  vessels  passing  forwards  between  tho  two. 
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Vessels  and  Nerves.  T!ie  artiri^s  BUpplying  the  duodenum  are  tlio  pyloric 
and  pancreatico-duuienal  branches  of  the  hepatic,  and  the  inlcrior  pancreatico- 
duodenal branch  of  the  superior  mesenteric  The  wins  terminate  in  the  gastro- 
duodenal  and  superior  mesenteric.  Its  nerifes  are  derived  from  the  solar 
plexus. 

The  jejunum  {jcjun-u.%  empty),  so  called  from  being  usually  found  empty  after 
death,  includes  the  upper  two-fiilbs  of  the  rest  of  the  small  intestine.  It  com- 
mences at  the  duodenum  on  the  left  side  of  the  second  lumbar  vertebra,  and 
terminates  in  the  ileum;  its  convolutions  l>eing  chiefly  ooniiued  io  the  umbilical 
and  left  iliac  regions.  The  jejunum  ia  wider,  its  coats  thicker,  more  vasctilar, 
and  of  a  deeper  color  than  those  of  the  ileum ;  bxU  there  is  no  charactcrbtio 
mark  to  distinguish  the  tormiuutiou  of  the  one,  or  the  commencement  of  the 
other. 

The  ilfum  (fix.ic,  to  twi8t\  so  called  from  its  numerous  coils  or  convolutioiu^ 
includes  the  remaining  three-fifths  of  the  small  intestine.  It  occupies  chieHv  the 
umbilical,  hypogastric,  right  fliac,  and  occasionally  the  pelvic,  regions,  and  ter- 
minates in  the  right  iliac  fossa  by  opening  into  the  inner  side  of  tne  commence- 
ment of  the  large  intestine.  The  ileum  is  narrower,  its  coats  thinner  and  leas 
vascular  than  tho»c  of  the  jejunum;  a  given  length  of  it  weighing  less  than  the 
same  length  of  jejunum. 

&'tn4cture  of  Uw  snutU  intestine.  The  wall  of  the  small  intestine  is  composed  (Sf 
four  coats;  serous,  muscular,  cellular,  and  mucous. 

The  serotis  coat  is  derived  from  the  peritoneum.  Tlie  first  or  ascending  por- 
tion of  the  ducxlenum  is  almi.>st  completely  surrounded  by  this  membrane;  the 
second  or  descending  portion  is  covered  by  it  only  in  front ;  and  the  third  or 
transverse  portion  lies  behind  the  descending  layer  of  the  transverse  mesocolon, 
by  which  it  is  covered  in  fr<.>nt.  The  remaining  portion  of  the  small  intestine  is 
surrounded  by  the  peritoneum,  excepting  along  ita  attached  or  mesenteric  border; 
here  a  spaoe  is  left  for  the  vessels  and  nerves  to  pass  to  the  gut. 

The  mn<fatfar  coat  consists  of  two  layers  of  fibres,  an  external  or  longitudinal, 
and  an  internal  or  circular  layer.  The  lofujitudinal  fibres  are  thinly  scattered 
over  the  surfiice  of  the  intestine,  and  arc  most  distinct  along  its  free  border. 
The  circular  fibres  form  a  thick,  unifurra  layer;  they  surround  the  cylinder  of 
the  intestine  in  the  greater  part  of  its  circumference,  but  do  not  form  complete 
rings.  The  muscular  coat  is  thicker  at  the  upper,  than  at  the  lower  part  or  the 
small  intestine. 

The  cclluhr  or  suhmucotm  coat  connects  together  the  muci)ug  and  muscular 
layers.  It  consists  of  a  looser  fihunentous,  areolai*  tissue,  which  forms  a  nidus  for 
the  subdivision  of  the  nutrient  vcsseh?,  previous  to  their  distribution  to  the  mucous 
surface. 

The  mucous  mcmbrajie  ia  thick  and  highly  vascular  at  the  upper  part  of  the 
small  intestine,  but  sonu'wliat  paler  and  tliinner  below.    It  presents  for  cxamiBH* , 
tiou  the  following  constituents : — 


Epithelium. 
Valvulaa  conniventes. 
Villi 


Simple  follicles, 
(  Duotlenal  glands. 
Glands.    •!  Solitary  glands. 

(  Agminate  or  Peyer*3  glands. 


The  epiihdium^  covering  the  mucous  membrane  of  the  small  intestine,  is  of 
the  columnar  variety. 

The  vftlvuUe  conniventis  (valves  of  Kerkring)  arc  reduplicationa  or  foldings  4 
of  the  mucous  membrane  and  subnkucous  tissue,  containing  no  muscular  fibrc& 
They  extend  transversely  acrass  the  cylinder  of  the  intestine  for  about  thrw- 
fourths  or  five-sixths  of  its  einmmference.  The  larger  folds  are  about  two  inches 
iu  length,  and  two  thirds  of  an  inch  in  depth  at  their  broadest  part;  but  the 
greater  number  are  of  smaller  size.  The  larger  and  smaller  fields  alternate  with  ' 
uacb  other.    They  are  not  found  at  the  commuuoemeDt  of  the  duodenum,  but  begin 
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Fig.  33C.— Ttrn  Villi  magnlfierl. 
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to  appear  about  ono  or  two  inclies  beyonti  the  pylorus.  In  the  lower  part  of  the 
descending  portion,  below  the  point  where  the  conimoa  choledoch  and  pancreatic 
ducts  enter  the  intestine,  they  are  very  large  and  closely  approximated.  In  the 
transverse  portion  of  the  duodenum  and  upper  half  of  the  jejunum,  they  are  largo 
and  numerous;  and  from  this  point,  as  far  as  the  middle  of  the  ileum,  they 
diminish  considerably  in  size.  In  the  lower  part  of  the  ileum;  they  almost 
entirely  disappear;  hence  the  comparative  thinness  of  this  portion  of  the  intes- 
tine, as  compared  with  the  duodenum  and  jejunum.  Tlie  valvuhe  conniventes 
retard  the  passage  of  the  food  along-  the  intestines,  and  afford  a  more  extensive 
surfane  for  «bw>rplion. 

The  villi  are  minute,  highly  vascular 
processes,  projecting  from  the  mucous  mem- 
brane of  the  small  intestine  throughout  its 
whole  extent,  and  giving  to  its  suriace  a 
beautiful  velvety  apjiearance.  In  Hhape, 
some  are  triangular  and  laminated,  others 
conical  or  cylindrical,  with  clubbed  or  fili- 
form extremities.  Tliey  are  largest  and 
most  numerous  in  the  duodenum  and  jeju- 
num, and  become  fewer  and  smaller  in  the 
ileum.  Krause  estimates  their  number  in 
the  upper  part  of  the  small  intestine,  at  from 
fifty  to  ninety  in  a  square  line;  and  in  the 
lower  part,  from  forty  to  seventy ;  the  total 
number  for  the  whole  length  of  the  intestine 
being  four  millions. 

In  structure  each  villus  consists  of  a  network  of  capillary  and  lacteal  vessels, 
with  nu*:lear  corpuscle-s  iind  fat  globules  in  tlieir  intyrstii-es,  inclosed  in  a  tliin 
prolongation  of  ba^^tracnt  membrane  covered  by  a  single  layer  of  columnar 
epithelium,  the  ]>articlcs  of  which  are  arrangetl  perpendicularly  to  the  surface.  A 
layer  of  organic  muscular  fibre  has  been  described  forming  a  thin  hollow  cone 
round  the  central  lacteal.  It  is  possible  that  this  assists  in  the  propulsion  of  the 
chyle  along  the  vessel.  The  mode  of  origin  of  the  lacteals  within  the  villi  is  un- 
known. 

The  simple /oUicles  or  crypts  of  Licberkiihn  arc  found  in  considerable  numbers 
over  every  part  of  the  mucous  membrane  of  the  small  intestine.  They  c^n.^ist 
of  minute  tubular  depressions  of  the  mucous  membrane,  arranged  perpendicularly 
to  the  surface,  upon  which  they  open  by  small  circular  ajjertures.  They  may  be 
Been  with  the  lud  of  a  len.%  their  orifice,-*  appearing  as  minute  dots,  scattered 
between  the  villi.  Their  walls  are  thin,  consisting  of  a  layer  of  ba.=emenl 
membrane^  lined  bv  cylindrical  epithelium,  and  covered  ou  their  exterior  by 
capillary  vessels,  'their  contents  vary,  even  iu  health,  and  the  purpose  served 
by  their  secretion  is  still  very  doubtful. 

The  dnofUnal  or  Brunner's  glands  are  Hmite<l  to  the  duodenum  and  com. 
menoement  of  the  jejunum.  They  are  small,  flattened,  granular  bodies,  imbedded 
in  the  submucous  areolar  tissue,  and  open  upon  the  surface  of  the  mvicous  mem 
brane  by  minute  excretory  ducts.  They  are  most  numerous  and  largest  near  the 
pylorus.  They  may  bo  compared  to  the  elementary  lobules  of  a  salivary  gland, 
spread  out  over  a  broad  surface,  ijisteod  of  being  collected  iu  a  mass.  In  structure 
they  resemble  the  pancreas. 

The  solitary  gJaiids  {glandulse  3ohtarife)  are  found  scattered  throughout  the 
mucous  membrane  of  the  small  intestine,  but  are  most  numerous  in  the  lower 

fiart  of  the  ileum.  They  are  small,  round,  whitish  bodies,  from  half  a  line  to  a 
ine  in  diameter,  consisting  of  a  closed  saccular  cavity,  having  no  excretory  duct, 
and  containing  an  opaque  w^hite  secretion.  Their  free  surfeco  is  covered  with 
villi,  and  each  gland  is  surrounded  by  openings  like  those  of  the  follicles  of 
liicbcrkuhn.     Their  use  is  not  known. 
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Peyer's  glands  may  be  regarded  as  aggregations  of  solitary  glands,  forming 
*ircular  or  oval  patches  from  twealy  to  tliirty  in  number,  and  varying  in  length 
from  half  an  inch  to  four  inches.  They  are  largest  and  most  numerous  in  the 
ileum.  In  the  lower  part  of  the  jejunum  they  are  small,  of  a  circular  form,  and  few 
in  number;  they  are  occasionally  seen  in  the  dnodoiium.  They  are  placed  lengthwise 
in  the  intestine,  covering  the  portion  of  the  tube  most  distant  from  the  attachment 

of  the  mesentery.  Each  patch  is  formed 
of  a  group  of  small,  round,  whitish  vesicles, 
covered  with  mucous  membrane.  Each 
vesicle  consists  of  a  moderately  thick  ex- 
tornul  eupsulc,  having  no  excretory  duct, 
and  containing  an  opaque  white  secretioo. 
Each  is  surroimdcd  by  a  zone  or  wreath  of 
simple  follicles,  and  the  interspaces  between 
them  are  covered  with  villi.  These  veaclee 
are  usually  closed  ;  but  it  has  beon  gupposed 
that  they  open  at  intervals  to  discharge  the 
secretion  contained  within  them.  The  mu- 
&^>us  and  submucous  coats  of  the  iDtcstine 
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arc  intimately  adherent,  and  highly  vascular, 
opposite  the  I'eyerian  glands.     Their  use  is 


not  known  [but  they  are  now  generally  sup 
posed  to  belong  to  the  Ivmphatic  system]. 
They  are  largest  and  most  developed  during 
the  tligcstive  process. 


The  Large  Intestixb. 


Ti$.  336.— A  portion  of  Ui«  &boT«  magDifled. 
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The  Large  Intestine  extends 
termination  of  the  ileum  to  the  unus.  ll 
is  about  five  feet  in  length;  being  one-fifth 
of  the  whole  extent  of  tne  intestinal  canal. 
It  is  largest  at  its  commeneement  at  iho 
cioeum,  and  gradually  diminishes  as  fuf  aa 
the  rectum,  where  there  is  a  dilatation  of 
const  lie  rablu  size,  just  above  the  anus.  It 
dift'ers  from  the  small  intestine  in  its  greater 
size,  its  more  fixed  position,  and  its  saccn- 
lated  form.  The  large  intestine,  io  iw 
course,  describes  an  arch,  which  surrounds 
the  convolutions  of  the  small  intestine.  It 
commences  in  the  right  iliac  fossa,  in  a 
dilatation  of  considerable  size,  the  cscum. 
It  aseends  through  the  right  lumbar  and 
hypochondriac  regions,  to  the  under  surflwe 
of  the  liver;  passes  transversely  acro^  the.^^ 
aMomeu,  on  the  uoniines  of  the  ejiigastrie^H 
and  umbilical  regions,  to  the  left  hypochondriac  region ;  descends  through  the  '  ' 
left  lumbar  region  to  the  left  ili&o  fossa,  where  it  becomes  convoluted,  and  fonna 
the  sigmoid  flexure ;  finally,  it  enters  the  [wlvis,  and  descends  along  ita  posterior 
wall  to  the  anus.  The  large  intestine  is  divided  into  the  caecum,  colon,  ana  rootmn. 
The  Cwcum  {cffcHs,  bliud)  is  the  large  blind  pouch  or  cuhde-scu  exteodxu 
downward^  from  the  commencement  of  the  large  intestine.  It  iathe  moetdilatea 
part  of  this  tube,  measuring  about  two  and  p.  half  inches,  both  in  its  vertical  tnd 
transverse  diameters.  It  is  situated  in  the  right  iliac  fossa,  immediately  behind 
the  anterior  abdominal  wall,  being  retainwi  in  its  plaoe  by  the  peritoneum,  which 
passes  over  its  anterior  surface  and  sides;  its  posterior  surface  being  connect^il  bf 
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loose  areolar  tissue  witli  the  iliac  fiiscia.  Occasionally,  it  ia  almost  completely 
surrouniloil  by  peritoneum,  whiuli  forms  u  distinct  fold,  tliemcsocajcum,  connecting 
its  liuirk  part  with  the  iliau  lussa.  ^Hiis  fold  allows  the  ciKoutu  coui^idcrable 
freedom  of  movement.  Attached  to  ita  lower  and  back  part,  is  the  appendix 
venniformis,  a  long,  narrow,  worm-shaped  tube,  the  rudiment  of  the  leuglheued 
ca:cum  found  in  all  the  mammulio,  except  the  ourang-outang  and  wombat,  Tho 
appendix  varies  from  three  to  six  inches  in  length,  its  average  diameter  being 
about  equal  to  that  of  a  guosc-quill.  It  ia  usually  directed  upwards  and  inwards 
behind  the  caecum,  coiled  upon  itself,  and  lerniiuatcjs  in  a  blunt  point,  being  retained 
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in  its  position  by  a  fold  of  peritoneum,  wliich  sometimes  forms  a  mesentery  for  it. 
Its  canal  is  small,  and  communicates  with  the  ca;cum  by  an  oriSce  which  ia  some- 
times guarded  with  an  incomplete  valve.  Itscoat^  are  tbiok,  and  its  mucous  lining 
fiimished  with  a  large  number  of  solitary  glands. 

Ileocacal Valve.  Tho  lower  end  of  the  ileum  terminates  at  tho  inner  and 
back  part  of  tho  large  intestine,  opposite  the  juucliun  of  the  ejKcum  with  tho 
colon.  At  this  point,  the  mucous  membrane  forms  two  valvular  folds,  which  pro- 
ject into  the  largo  intestine,  and  arc  separated  from  caeb  otbcr  by  a  narrov 
elongate  aperture.  This  is  the  ileo-ca^a.1  valve  {vahula  Jiauhtni).  Each  fcdd  ia 
semilunar  in  form.  The  upi>er  one,  nearly  horizontal  iu  direction,  is  attachdi  by 
ita  convex  border  to  the  point  of  junction  of  the  ileum  witb  the  colon;  the  lower 
segment  being  connected  at  the  point  of  junction  of  the  ileum  with  the  eaxum. 
Their  concave  margins  are  free,  project  into  the  intestine,  separatc<l  from  one  an- 
other by  a  narrow  Bli^like  aperture,  transversely  directed.  At  each  end  of  this 
aperture,  the  two  segments  ot  the  valve  coalesce,  and  arc  continued,  as  a  narrow 
membranous  ridge,  around  the  canal  of  the  intestine  for  a  bhort  distance,  forming 
the  fraona  or  retiuacula  of  the  valve.  The  left,  end  of  this  aperture  is  rounded; 
the  right  end  is  narrow  and  pointed. 

Eacn  segment  of  the  valve  is  formed  of  a  reduplication  of  the  mucous  mem- 
brane, and  of  the  circular  muscular  fibres  of  the  intestine,  the  longitudinal  fibres 
and  peritoneum  being  continued  uninterruptedly  across  from  one  intestine  to  the 
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other.  AVlion  these  urn  divi<Wl  or  reinovetl,  Oie  ileum  may  be  drawn  outwards, 
and  all  traces  of  tbe  valve  will  be  lost,  the  ileum  appearing  to  ojieu  into  tljc  large 
intestine  by  a  funnel -shapuU  oriticc  of  large  size. 

The  surface  of  each  segment  of  the  valve  directed  towards  tbo  ileum  is  covered 
with  villi,  and  presents  the  characteristic  structure  of  the  mucous  membrane  of 
tbe  small  intestine;  whilst  that  turned  toAvards  tbe  large  intestine  is  destitute  of 
villi,  and  marked  with  the  orifices  of  tbe  numerous  tubuli  peculiar  to  this  mem- 
bnme.  These  differences  in  struclure  continue  as  far  as  the  free  margin  of  tbe 
valve. 

When  the  ciecum  is  distended,  the  margins  of  the  opening  are  approximated,  m 
as  to  prevent  any  reflux  into  the  ileum. 

The  cohn  is  divided  into  four  parts,  the  ascending,  transverse,  descending,  and 
the  sigmoid  flexure. 

The  (isainding  colon  is  smaller  than  the  caecum.  It  passes  upwards  from  tbe 
right  iliac  fossa,  to  tVio  under  surface  of  the  liver,  on  the  right  of  the  gall-bladder, 
where  it  l>ends  abruptly  inwards  to  the  left,  fornung  the  hepatic  flexure.  It  is 
retained  in  position  witli  the  posterior  wall  of  the  abdomen  by  tbe  peritoneum, 
which  covers  its  anterior  surface  and  sides,  its  posterior  surface  being  connected  by 
loixse  areolar  tissue  with  theQiiadratus  lumborum  and  right  kidney;  sometimes  the 
pcritoucuni  almost  completely  invests  it,  and  forms  a  distinct  but  narrow  meso- 
colon. It  is  in  relation,  in  front,  with  the  convolutions  of  the  ileum  and  the 
abdominal  parietes;  behind,  it  lies  on  the  Qu«dratas  lumborum  m\iscle,  and  right 
kidney. 

The  transverse  cohn,  the  longest  part  of  the  large  intestine,  passes  transversely 
from  right  to  left  across  the  ab<lomen,  opposite  the  conQnes  of  the  epigastric  and 
umbilical  zones,  into  the  lefY  hvpoehuuariac  region,  where  it  curves  dowuvvarda 
beneath  the  lower  end  of  the  spleen,  forming  its  splenic  flexure.  In  its  course  it 
deaoribes  au  arch,  the  concavity  of  which  is  directed  l>ftckwards  towards  the  ver- 
tebral column ;  hence  the  name,  traiisvfrse  arch  of  the  cohn.  This  is  tbe  most 
movable  part  of  tlie  colon,  being  almost  completely  invested  by  peritoneum  and 
connected  to  tbe  spine  behind  by  a  largo  and  wide  duplicaturo  of  this  membraixi, 
the  Irfnisvcr;^^  mrsocohn.  It  is  in  relation,  by  its  upper  surface,  with  the  liver  and 
gall-bladder,  the  great  curvature  tif  the  stomach,  and  the  lower  end  of  the  spleen; 
by  its  under  surface,  with  the  small  intestines;  by  its  anterior  surface,  with  the 
anterior  layers  of  the  great  omentum  and  the  abdominal  parietes ;  by  its  posterior 
surface,  with  the  transverse  mcspcolon. 

The  ileicfndiu'j  cohn  passes  almost  vertically  downwards  through  the  left  hypo- 
chondriac and  lumbar  regions  to  the  upper  part  of  the  left  iliac  fossa,  where  it 
terminates  in  the  sigmoid  flexure.  Tt  is  retamed  in  position  by  the  peritoueum. 
which  covers  its  anterior  surincc  and  sides,  its  posterior  surface  being  connected 
by  areolar  tissue  with  tbe  left  crus  of  tbe  Diajdiragm,  the  left  kidney,  and  tbe  Quad- 
ratus  lumborum.  It  is  .smaller  in  calibre,  and  more  deeply  placed  than  the  ascend- 
ing colon. 

Tiie  sigmoid jUxurt  is  the  narrowest  part  of  the  colon ;  it  is  situated  in  the  left 
iliac  fossa,  commencing  at  the  termiuation  of  the  descending  colon,  at  the  margin 
of  tbe  crest  of  the  ilium,  and  ending  in  tbe  rectum,  on]>o6it©  the  left  sacro-ibao 
symphysis.  It  curves  in  the  firat  place  upwanls,  ana  then  descends  vertically, 
and  to  one  or  the  other  side  like  the  letter/,  hence  its  name;  and  is  retained  m 
its  place  by  a  loose  fold  of  peritoneum,  tbe  sigmoid  mesocolon.  It  is  in  relation, 
in  tront,  with  tbe  small  intestines  and  abdomiual  parietes;  behind,  with  the  iliac 
fossa. 

The  Rectum  is  the  terminal  part  of  tbe  large  intestine,  and  extends  from  the 
sigmoid  flexure  to  the  anus ;  it  varies  in  length  from  six  to  eight  inches,  and  has 
received  its  name  from  being  somewhat  leys  flo.\uous  than  any  other  part  of  the 
intestinal  canaL  It  commences  opposite  the  left  sacro-iliac  symphysis,  pasa 
obliquely  downwarrls  from  left  to  right  to  the  middle  of  the  sacrum,  forming  & 
gentle  curve  to  the  right  side.    Kegaining  tbe  middle  line,  it  desoemla  iu  &ont 
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tlio  lower  part  of  the  sacrum  ond  coccyx ;  and,  near  the  extremity  of  the  latter 
boue,  iucliues  buckwanla  to  turminate  ut  the  auua,  being  curved  both  in  the  lateral 
and  antertJ-pojAtorior  directions.  Tlic  rectum  is,  therefore,  not  strai;i^ht,  the  upper 
part  being  directed  ubiiquoiy  Irom  the  lelt  side  to  the  uiediau  line,  the  middJe 
portion  beiug  curved  in  the  direction  of  the  hollow  of  the  Bacrum  and  coccyx,  the 
lower  purtiun  presenting  a  short  cur\'e  in  the  opposite  direction.  The  rectum  is 
cylindrical,  not  saceuluttxl  like  the  redt  of  the  large  intestine ;  it  is  narrower  at  its 
upper  part  than  the  tfigmoid  fltjxure,  gradually  increases  in  size  as  it  descends, 
and  iEumediatcly  above  the  anu3  presents  a  considerable  dilatation,  capable  of 
acquiring  an  enormous  size.  The  rectum  is  divided  into  three  portions,  upper, 
middle,  and  lower. 

The  M/J^r  portion,  which  includes  about  half  the  length  of  the  tube,  extends 
obliquely  from  the  lell  sacro-iliac  symphysis  to  the  centre  of  the  third  piece  of  the 
sacrum.  It  is  almost  completely  surrounded  by  i>eritoueum,  and  conncctetl  to  the 
sacrum  behind  by  a  dupUuature  of  this  membrane,  the  mesorectvm.  It  is  in 
relation  behind  with  the  Pyriformis  muscle,  the  sacral  plexus  of  nerves,  and  the 
branches  of  the  internal  iliac  artery  of  the  left  side,  which  separate  it  from  the 
sacrum  and  sacro-iliac  symphysis;  in  front,  it  is  separated,  in  the  male,  from  the 
posterior  surface  of  the  bladder,  in  the  female,  from  the  jKisterior  surface  of  the 
uterus  and  its  appendages,  by  some  convolutions  of  the  small  intestine. 

The  miildk  portion  of  the  rectum  is  about  three  inches  in  length,  nnd  extends 
as  tar  as  the  lip  of  the  coccyx.  It  is  closely  connected  to  the  concavity  of  the 
sacrum,  and  covered  by  peritoneum  only  on  the  upper  part  of  its  anterior  surface. 
It  is  in  relation,  in  front,  with  the  triangular  portion  ot  the  base  of  the  bladder, 
the  vesiculaj  seminales,  and  vasa  deferentia ;  more  anteriorly,  with  the  mider  sur- 
face of  the  prostate.  In  the  female,  it  is  adherent  to  the  posterior  wall  of  the 
vagina. 

The  JoKfer  portion  is  about  an  inch  in  length ;  it  curves  backwards  at  the  foro 
part  of  the  prostate  gland,  and  terminates  at  the  anus.  This  portion  of  the  intestine 
receives  no  peritoneal  covering.  It  is  invested  by  the  Internal  sphincter,  8upi>orted 
by  the  Levatores  ani  muscles,  and  surrounded  at  its  termination  by  the  Kxtemal 
8phLn<.:ter.  In  the  male,  it  is  separated  from  the  membranous  portion  and  bulb  of 
tae  urethra  by  a  triangular  space;  and,  in  the  female,  a  similar  space  intervenej 
between  it  and  the  vagina.     This  space  forms  by  its  base  the  perineum. 

Structure  of  the  lurtje  intrMine.  'The  large  intestine  has  four  coats;  serous,  mus 
catar,  cellular,  and  mucous. 

The  serous  coat  is  derived  from  the  peritoneum,  and  invests  the  different  portions 
of  the  large  intestine  to  a  variable  extent.  The  croeum  is  covered  only  on  its 
anterior  surfaec  nnd  sides;  more  rarely,  it  is  almost  completely  invested,  being 
held  in  its  position  by  a  duplicaturo,  the  mesoaecum.  The  a.scending  and 
descending  colon  are  usually  covered  only  in  front.  The  transverse  colon  is 
almost  completely  invested,  excepting  at  the  points  corresponding  to  the  attach- 
ment  of  the  great  omentum  and  transverse  mesocolon.  The  sigmoid  ilexuro  is 
nearly  completely  surrounded,  excepting  at  the  point  corresponding  to  the  attach- 
ment of  the  iliac  mesocolon.  The  up|)er  part  of  the  rectum  is  almost  completely 
invested  by  the  peritoneum ;  the  middle  portion  is  covered  only  on  its  anterior 
surface ;  and  the  lower  portion  is  entirely  devoid  of  any  serous  covering.  In  tlie 
coarse  of  the  colon,  and  upper  part  of  the  rectum,  the  peritoneal  coat  is  thrown 
into  a  number  of  small  pouches  filled  with  fat,  called  appendices  epiploicat.  They 
are  chiefly  appended  to  the  transverse  colon. 

The  muicuhr  coat  consists  of  an  external  longitudinal  and  an  internal  circular 
layer  of  muscular  fibres. 

The  longittidinal  fibres  are  found  as  a  uniform  layer  over  the  whole  surface  of 
the  large  intestine.  In  the  ciecum  and  colon,  they  are  especially  collected  into 
three  flat  longitudinal  bands,  each  being  about  half  an  inch  in  width.  These  bands 
commence  at  the  nttiichnient  of  the  appendix  vermiformis  to  the  c«cum :  one,  the 
posterior,  is  placed  along  the  attached  border  of  the  intestine;  the  anterior  baud, 
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the  largest,  becomes  inferior  along  the  arch  of  the  colon,  where  it  corresponds  to 
the  attachment  of  the  great  oiiieutuni,  but  is  in  front  in  the  ascending  and 
descentUng  colon  and  sigmoid  flexure;  the  tliini  or  lati^al  band  is  found  on  the 
inner  side  of  the  ascending  and  deseendiug  colon,  and  ou  the  under  border  of  the 
transverse  colon.  Those  bands  are  nearly  one^haif  shorter  than  the  other  ports 
of  the  intestine,  and  serve  to  produce  those  sacculi  cliaracteristic  of  the  cfecum 
and  colon ;  accordingly,  when  they  arc  dissected  oft*  the  tube  can  be  lengthened, 
and  its  sacculated  cliaractcr  becomes  lost.  In  the  signn^id  flexure,  the  longitudioal 
fibres  become  more  scattered,  and  upon  its  lower  part,  as  well  as  round  the  rectum, 
they  spread  out,  and  form  a  thick  uniform  layer. 

The  cirrulur  fibres  form  a  tlun  layer  over  tlie  cajcum  and  colon,  being  eapecially 
accumulated  in  the  intervals  between  the  sacculi ;  in  the  rectum,  they  form  a  thick 
layer,  especially  at  its  lower  end,  where  they  become  numerous,  and  form  the 
Internal  sphincter. 

The  cdlular  coat  connects  closely  together  the  muscular  find  mucons  layers. 

Tlie  inu£(ni-3  memhrani'-,  in  the  eoMJum  and  colon,  is  i>alc,  and  of  a  grayish  or  pole 
yellow  color.  It  is  quite  smooth,  destitute  of  villi,  and  raised  into  numerous 
crescentic  folds,  which  correspond  to  the  intervals  between  the  sacculi.  In  the 
rectun^,  it  is  thicker,  of  a  darker  color,  more  vascular,  and  connected  loosely  to 
the  muscular  coat,  as  in  the  ceaoj)h£igus.  When  the  lower  part  of  the  rectum  is 
contracted,  its  mucous  membrane  is  thrown  into  a  numlier  of  folds,  some  of  which, 
near  the  anus,  are  longitudinal  in  direction,  and  are  effaced  by  the  distension  of 
the  gut.  Besides  these,  there  are  three  or  four  permanent  folds,  of  a  BcmilnnBr 
shape,  described  by  Mr.  TTousfcon.*  They  are  usually  three  in  number;  sometimes 
a  fourth  is  found,  and,  occasionally,  only  two  are  present.  One  is  situated  near 
the  commencement  of  the  rectum,  on  the  right  side ;  another  extends  inwards  from 
the  left  side  of  the  tube  opposite  the  middle  of  the  sacrum ;  the  largest  and  most 
constant  one  projects  backwards  from  the  fore  part  of  the  rectum,  opposite  the 
base  of  the  bladder.  When  a  fourth  is  present,  it  is  situated  about  an  inch  above 
the  anus,  on  the  back  of  the  rectum.  These  folds  are  about  half  an  inch  in  width, 
and  contain  some  of  the  circular  fibres  of  the  gut.  In  the  empty  state  of  the 
intestine  they  overlap  each  other,  as  Mr.  Uouston  remarks,  so  effectually  as  to 
require  considerable  manoiuvring  to  conduct  a  bougie  or  the  finger  along  the  canal 
of  the  intestine.  Their  use  seems  to  be,  "  to  support  the  weight  of  fecal  matter, 
and  prevent  its  urging  towards  the  anus,  whfere  its  presence  always  excites  a 
Bensation  demanding  its  discharge."  The  mucous  membrane  of  the  large  intestine 
presents  for  examination,  epithelium,  simple  follicles,  and  solitary  glands. 

1?ig.  34(^.— Mlnntv  Structare  of  Largo  IIlt(^«UtM. 
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The  epithelium  is  of  the  columnar  kind. 

The  simple  foUicUs  are  minute  tubular  prolongations  of  the  mucous  membrane, 
arranged  perpendicularly,  side  by  side,  over  its  entire  surface  j  they  are  longer, 
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nnmeroni^  and  placc<l  in  much  closer  appofiition  tlian  ttose  of  tlie  small 
line ;  and  they  opeu  by  minute  roumled  orifices  upon  tbe  surfhce,  giving  it  a 
cribriform  iippearance. 

The  soliianj  fflaruls  in  the  large  intestine  are  most  abundant  in  the  cteonm  and 
appendix  vermiformis,  being  irregularly  scattered  over  the  rest  of  the  intestine ; 
tney  are  small,  prominent,  flask-shaped  bodies,  of  a  whitish  color,  perforated  upon 
the  central  part  of  their  free  surface  by  a  minute  orifice,  which,  in  the  majority, 
is  permanent. 

The  Liter. 

The  Liver  is  a  glandular  organ  of  large  size,  intended  mainly  for  the  secretion 
of  the  bile,  but  ejecting  alao  important  cnauges  in  certftin  constituents  of  the  blood 
in  their  passage  through  the  gland.  It  is  situated  in  the  riglit  hypochondriac 
region,  and  extends  a<.-r(jss  the  epigastrium  into  the  lefl  hypochondrium.  It  is  the 
lai^eat  gland  in  tiio  body,  weighing  from  three  to  four  pounds  (from  filly  to  sixty 
ounces  avoirdupois).  It  measures,  in  its  transverse  diameter,  from  ten  to  twelvn 
inches;  from  six  to  seven  in  its  antero-posterior;  and  is  about  three  inches  thick 
at  tbe  back  part  of  the  right  lobe,  which  is  the  thickest  part. 

\\A  vjtpfT  surf  ace  \A  convex,  directed  upwards  and  forwards,  smooth,  covert'd 
by  peritoneum,  and  is  in  relation  with  the  under  surface  of  tho  Diaphragm ;  and  , 
below,  to  a  small  extent,  with  the  abdominal  parietes.     This  surface  is  divided 
into  two  unequal  lobes,  tho  right  and  lull,  by  a  fold  of  peritoneum,  the  susji^nsory 
or  broad  liijament. 

Its  under  surface  is  concave,  directed  downwards  and  backwards,  and  in  rela- 
tion with  the  stomach  and  duodenum,  tlie  hepatic  flexure  of  the  colon,  and  the 
right  kidney  and  supra-renal  capsule.  This  surface  is  divided  by  a  longitudinal 
fissure,  into  a  right  and  left  lobe. 

Tlie  posterior  borikr  is  rounded  and  broad,  and  connected  to  the  Diaphragm  by 
the  coronary  ligament;  it  ia  in  relation  with  the  aorta,  the  vena  cava,  and  the 
crura  of  the  Diaphragm. 

Tbe  anterior  border  is  thin  and  shar]),  and  marked,  opposite  the  attachment  of 
the  broad  ligament,  by  a  deep  notch.  In  adult  males,  this  bonier  usually  eorre- 
Bponds  with  the  margin  of  the  ribs;  but  in  women  and  children,  it  projects  usually 
below  this  point 

The  right  extremity  of  the  liver  is  thick  and  rounded ;  whilst  tho  le/1  is  thin  and 
fattened. 

Changes  of  Ponilion,  The  atadent  Blionlil  make  Tiimself  acqnalntpil  with  the  different  c'lrcam. 
Btancca  under  which  the  liv^r  chnng«s  its  pusilinn,  sw  ihr-y  nrv  of  irapiirtance  aa  a  piiide  iq  dtter- 
mining'  the  existence  of  enlarpciupnt,  or  other  diseaso  of  that  orfian. 

\\»  poAitioQ  vurtea  according  to  the  postare  of  tho  bodir:  in  the  upright  and  ailtiof;  post.iiirs, 
its  lower  border  may  bu  felt  beaculh  the  edgus  uf  Iho  ribs  ;  ia  the  recumbent  posture,  it  aauully 
recedes  beneath  the  ribs. 

Its  j>o«iliijn  varies  with  the  ascent  or  deaceot  of  the  Diaphrajrm.  Tn  a  deep  inspiration,  the 
lirer  aefceods  below  tbe  ribs:  in  expiration,  il  i»  raisied  to  its  oniiQary  level.  Again,  in  cniplir- 
sema,  where  the  lunga  are  distended,  and  the  Diuphrugrn  descends  very  low.  the  liver  Is  pushed 
down;  but  in  some  other  diseases,  as  phthisis,  where  the  Diaphragm  is  much  arched,  tho  tiver 
ri»e»  very  hidi  up. 

Pressare  from  without,  ta  in  tigbt  lacinc:.  by  comprej^Ring  the  lower  part  of  the  chest,  dis- 
places (he  liver  roDAiderahly,  ita  anteriar  edge  often  extending  as  low  as  tho  ercst  of  tbe  ihum; 
and  its  convex  surface  is  often,  at  the  same  time,  deeply  indented  from  pressure  of  the  ribs. 

Its  position  varies  greatly,  according  to  the  greater  or  less  distension  of  tbe  etomach  and 
intestines.  When  tbe  intestines  are  empty,  the  liver  descentb'  in  the  abdomen ;  but  when  Ihry 
arc  di-^leoded,  it  is  puf^hed  upwiirds.  Itx  ri-lations  with  ftirrounding  organs  may  also  be  changeil 
by  the  growth  of  tumors,  or  from  collectioos  of  fluid  in  tbe  thorncic  ur  abdominal  cavities. 

LlOAMESTS.  The  ligaments  of  the  liver  (fig.  341)  are  five  in  number:  four 
are  forme<l  of  folds  of  peritoneum ;  the  fifth,  tho  h'jjamenfum  teres,  is  a  round, 
fibrous  cord,  resulting  from  the  obliteration  of  the  umbilical  vein.  The  ligaments 
are  the  longitudinal,  two  lateral,  coronary,  and  round. 
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Tbo  longitudinal  ligament  (broad,  falciform,  or  suspensory  ligament)  is  a  broaii 
and  lliin  anteroposterior  peritoneal  fold,  falciform  in  shajMj,  iLs  base  being  directed 
fonvarda,  ita  apex  backwartls.  It  is  attached  by  one  margin  to  tbe  under  »ur&oo 
of  the  Diaphragm,  and  the  posterior  surface  of  the  sheath  of  tbe  right  liectus 
muscle  as  low  down  as  the  umbilicus;  by  its  hepatic  margin,  it  extends  Irora  the 
notch  on  the  anterior  margin  of  the  lirer,  as  far  back  as  its  posterior  border.  It 
consists  of  two  layers  of  peritoneum  closely  united  together.  Its  anterior  free 
edge  coutaius  between  its  layers  the  round  ligament. 

The  hkral  ligam'^yil^,  two  in  number,  right  and  left,  are  triangular  in  shape. 
They  are  formc<l  of  two  lav^^^  "f  peritoneum  united,  and  extend  from  the  wdes 
of  the  Diapliragm  to  the  adjacent  margins  of  tlie  posterior  Iwrder  of  the  liver. 
The  left  is  the  longer  of  the  two,  and  lies  in  front  of  the  assophagcal  opening  in 
the  Diaphragm ;  the  right  lies  in  front  of  the  inferior  vena  cava. 

The  coronary  ligament  counects  the  posterior  border  of  the  liver  to  the  Diaphragm. 

It  is  formed  by  the  reflection  of  the  peritoneum  from  the  Diaphragm  on  to  the 
upper  and  lower  margins  of  the  posterior  border  of  the  organ.    The  coronary 

Fig.  34J.— Tlw  UT«r.     Uiiptir  Sar&ce. 
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ligament  consists  of  two  layers,  which  are  continuous  on  each  side  with  the  lateral 
ligaments,  and,  in  front,  with  the  longitudinal  ligament.  Between  the  layers^  a 
large  oval  interspace  is  left  uncovered  by  peritoneum,  and  connected  to  the 
Diaphragm  by  firm  areolar  tissue.  This  space  is  subdivided,  near  its  left  extremity, 
into  two  parts  by  a  deep  notch  (.sometimes  a  canal),  which  lodges  the  ioierior 
vena  cava,  and  into  which  ojwn  the  hepatic  veins. 

The  Tfyttml  UgameiU  is  &  fibrous  cord,  residting  from  the  obliteration  of  tbe 
umbilical  vein.  It  ascends  from  the  umbilicus  in  the  anterior  free  margin  of  the 
longitudinal  ligament,  to  the  notch  in  the  anterior  border  of  the  liver,  from  which 
it  may  be  traced  along  tbo  longitudinal  fissure  on  the  under  surface  of  the  liver, 
as  far  back  as  the  inferior  vena  cava. 

KissL'RKs.  Five  fl&9ures  are  seen  upon  tbe  under  surface  of  the  liver,  which 
serve  to  divide  it  into  five  lobes.  They  are  the  longitudinal  fissure,  the  fi^re  of 
the  ductus  vouotsus,  the  transverse  fissure,  the  fissure  for  the  galbbladder,  and  the 
fissure  for  the  vena  cava. 

The  longitudinal  JUa we  is  a  deep  groove,  which  extends  from  the  notch  on  the 
anterior  margin  of  the  liver,  to  the  pot<terior  1)ordcr  of  the  organ.  It  separates 
tbe  right  and  left  lobes;  the  transverse  fissure  joins  it,  at  right  angles,  about 
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one-tMrtl  from  its  posterior  extremity,  and  divides  it  intolwo  parts.  The  anterior 
half  ia  called  the  umbilical  Jivsure;  it  is  dcopcr  than  tlic  pijpti-rior  part,  and  lolges 
the  umbilical  vein  in  the  fcetus,  or  its  fibrous  conl  (the  rouii<l  ligament)  in  the 
adult.  This  fissure  is  often  partially  bridged  over  by  a  prolongation  of  the  hepatic 
substance,  the  pons  hepatls. 

The  Jisiitre  of  the  ductus  verumu  is  the  baok  part  of  tho  longitudinal  fissure ; 
it  ia  shorter  and  shallower  than  the  anU^rior  portion.  It  lodges  in  the  fanua  the 
ductus  venosus,  and  in  the  adult  a  slender  fibrous  cord,  the  obliterated  remains  of 
that  vessel. 

Fig.  341— Tlw  Liver,     Under  Surfftcc. 
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The  fraTMwerstf  or  portal  fssnre  \s  a  short  but  deep  fissure,  about  two  inches 
in  length,  extending  tran.sversely  across  tho  under  surface  of  the  right  lobe,  nearer 
to  its  posterior  than  its  anterior  border.  It  joins,  nearly  at  right  angles,  with  the 
longitudinal  fissure.  By  the  older  anatomists,  this  fi.ssure  was  considered  the 
gateway  (pcrUi)  of  tho  liver ;  hence  the  large  vein  which  enters  at  this  puint  was 
called  \\\Q  portal  vein.  Besides  this  vein,  t!ie  fissure  transmits  tho  hepatic  artery 
and  nerves,  and  the  hejiatic  duct  and  lymphatics.  At  their  entmniie  into  the 
fissure,  the  hepatic  duct  lies  in  front  to  llio  right,  tho  portal  vein  behind,  and  the 
hepatic  artery  between  the  other  two  to  tho  left. 

The  Jissttre  for  the  gall-hladder  {fossa  rystidta  fvlk^)  ia  a  shallow,  oblong 
fossa,  placed  on  the  under  surface  of  tho  right  lobe,  pamllol  with  the  lon^tudinnl 
fissure.  It  extends  from  the  anterior  frco  margin  of  the  liver,  which  is  occa- 
sionally notchc^l  for  its  reception,  to  near  tho  right  extremity  of  the  transverse 
fissure. 

TheyJwuTT /or  the  vaia  cava  is  a  short  deep  fissure,  occasionally  a  complete 
canal,  which  extends  obliquely  upwardw  from  a  little  behind  the  right  extremity 
of  the  transverse  fissure,  to  the  posterior  border  of  the  or>faii,  where  it  joins  the 
fissure  for  the  ductus  veuosus.  C>n  slitting  open  the  inferior  vena  cava  which 
is  contained  in  it,  a  deep  fossa  is  seen,  at  the  bottom  of  which  the  hepatic  veins 
communicate  with  this  vessel.  This  fissure  is  separated  from  the  transverse 
fissure  by  the  lobus  caudatus;  and  from  tho  longitudinal  fis.sure  by  the  lobusSpi- 
gelu. 

Lobes.  Tho  lobes  of  the  liver,  like  the  ligaments  and  fissures,  arc  also  five  in 
numlwr;  the  right  lobe,  the  left  lobe,  the  lobus  quudratus,  the  lobus  Spigelii.  :md 
tho  lobus  cnudatus. 

The  rigJu  lobe  is  much  larger  than  the  left ;  the  proportion  between  them  being 
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AS  six  to  one.  It  occtipiealhe  right  liypocliondrium,  ajid  is  separated  from  tbeleft 
lobOr  on  its  upper  surfiice,  by  llie  longitudinal  ligament;  on  i!s  under  surface,  by 
the  loDgitudinal  fis8ure;  and  in  front,  by  a  deep  uotuli.  It  is  of  a  quiulrilaleral 
form,  its  under  surface  being  marked  by  three  fissures,  the  transverse  fissure, 
the  fissure  for  the  gall-bladder,  and  the  fissure  for  the  inferior  vena  cava;  and  by 
two  shallow  impresaions,  one  in  front  {impressio  coUca),  for  the  hepatic  fiexure  of 
the  colon,  and  one  behind  {inijiressh  renalis),  for  t!ie  right  kidney  and  supra-renal 
capsule. 

U'tic  I</t  lobe  is  smaller  and  more  flattened  than  the  right.  It  is  situated  in  tb« 
epigastric  and  left  hypouhondriac  regions,  sometimes  extending  as  far  as  the  upper 
border  of  the  spleen.  Its  u]>jier  surface  is  convex:  its  under  iMucave  surface  rests 
upon  the  front  of  the  stomach;  and  its  posterior  border  is  in  relation  Avith  the  car- 
diac orifice  of  the  stomach. 

The  lobtui  tjuaJratu^oT  square  lobe  is  situateil  on  the  under  surface  of  the  right 
lobe,  bounded  in  front  by  the  free  margin  of  the  liver;  behind,  by  the  transverse 
ii.'wure;  on  the  right,  by  the  fissure  for  the  gall-bladder;  and,  on  the  lell,  b}'  the 
umbilical  fissure. 

Tlie  lohits  Spiffplii  projects  from  the  back  part  of  the  under  surface  of  ihc 
right  lobe.  It  is  bounded,  in  front,  by  the  transverse  fissure ;  on  the  right,  by 
the  fissure  for  the  vena  cava;  and  on  the  left,  by  the  fissure  for  the  ductus 
venosus. 

The  iohtu  caudiUius  or  tailed  lobe  is  a  small  elevation  of  the  hepatic  substance, 
extending  obliquely  outwards,  from  the  base  of  the  lobus  Spigelii,  to  the  under 
surface  of  the  nght  lobe.  It  separates  the  ri^htextremity  of  the  transverse  fissure 
from  tho  commencement  of  the  fissure  for  the  inferior  vena  cava, 

Vfssdg.  The  vessels  connected  with  the  liver  are  also  five  in  number;  they 
are  the  hepatic  artery,  the  portal  vein,  the  hepatic  vein,  the  hepatic  duct,  and  lym- 
phatics. 

The  hepatic  artery,  }>ortul  vein,  and  hfqyatit:  duct,  accompanied  by  numerous 
lymphatic  vessels  and  nerves,  ascend  to  the  transverse  fissure,  between  the  layers 
of  the  gaslro-hepatic  omentum;  the  hepatic  duct  lying  to  the  right,  the  hepatic 
artery  to  the  Ictl,  and  the  portal  vein  Vjchind  the  other  two.  They  are  enveloped 
in  a  loose  areolar  tissue,  the  capsule  of  Glis.son,  which  accompanies  the  vessels 
in  their  course  through  the  portal  canals,  which  are  hollowed  out  of  the  interior 
of  the  organ. 

The  hepatic  veins  convey  the  blood  from  the  liver.  They  commence  at  the  cir- 
cumference of  the  organ,  and  proceed  towards  the  deep  fossa  in  its  posterior  border, 
where  they  terminate  by  two  large,  and  several  smaller  branches,  in  the  inferior 
vena  cava. 

The  Iiepatic  veins  have  no  cellular  investment,  consequently  their  panetes  are 
adherent  to  the  walls  of  the  canals  througli  which  they  run ;  so  that,  ou  a  section 
of  the  organ,  these  veins  remain  widely  open  and  solitary,  and  may  be  easily  dis- 
tinguished from  the  branches  of  the  (>ortal  vein,  which  are  more  or  less  collapsed, 
and  always  acwtmj.ianiL**!  by  an  artery  and  duct. 

The  hjmphatirs  are  large  and  numerous,  consisting  of  a  deep  and  superficiftl  aet 
They  have  been  already  described. 

Kervts.  The  nerves  of  tlic  liver  arc  derived  from  the  hepatic  plexus  of  the 
8ymi>athelic,  from  the  pneumogastric  nerves,  especially  the  left,  and  from  the 
right  phrenic. 

Stri;ctl'  ue.  The  substance  of  the  liver  is  composed  of  lobules,  held  together  by 
an  extremely  fine  areolar  tissue,  of  the  ramifications  of  the  jwrtal  vein,  hepatic 
duct,  hepatic  artery,  hepatic  veins,  lymphatics,  and  nerves;  the  whole  being 
invested  by  a  fibrous  and  a  serous  coat. 

The  acrom  coat  is  derived  from  the  peritoneum,  and  invests  the  entire  surface  of 
the  organ,  excepting  at  the  |)oint  corresponding  to  the  attachment  of  its  various 
ligaments,  and  at  the  bottom  of  the  different  fissures,  where  it  is  deficient  It  is 
iniiin.'itely  adherent  to  the  fibrous  coat. 
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The  fibrous  coat  lies  beneath  tbe  serous  investment,  and  covers  tbe  entire 
fiurface  of  the  organ.  It  is  difficult  of  demonstration,  excepting  where  the  serous 
coat  is  detiuient.  At  the  transverse  fissure,  it  is  continuous  with  the  capsule  of 
Glisson;  and,  on  tbe  surface  of  the  organ,  with  the  areolar  ti&sue  separating  the 
lobules. 

The  lobuks  form  the  chief  mass  of  the  hepatic  substance;  they  may  be  seen 
cither  on  the  surface  of  tbe  organ,  or  by  making  a  section  through  the  gland. 
They  are  small   granular   bodies,  about 

the  size  of  a  millet-seetl,  measuring  from  ^S-  343, 

one-twentieth  to  onc-tcnth  of  an  inch  in  ^ 

diameter.  Wlieu  dividetl  longitudinally, 
they  have  a  foliated  margin,  and.  if  trans* 
versely,  a  polygonal  outline.  The  bases 
of  the  lobules  are  clustered  round  the 
smallest  branches  (sublobular)  of  the 
hepatic  veins,  to  which  each  is  connecte<l 
by  means  of  a  small  brunch,  which  issues 

from    tho    centre   of    the    lubule    i,intra-  "^^^sff^^v  ati     ■  i 

lobular).    The  remaining  part  of  the  sur*  ^Frt'm  Sb^l 

face  of  each  lobule  is  imperfectly  isolated  MA'Um  >4b..  J 

&om  the  surrounding  lobules,  by  a  thia 
stratum  of  areolar  tissue,  and  by  the 
smaller  vessels  and  ducts. 

If  one  of  the  hepatic  veins  be  laid 
open,  the  bases  of  the  lobules  may  be 
seen  through  the  tliin  wall  of  the  vein, 
on  which  they  rest,  arranged  in  the  form 
of  a  te&seUate<l  pavement,  the  centre  of 
each  polygonal  sjmce  presenting  a  mi- 
nute aperture,  the  mouth  of  a  sublobular 
vein. 

Each  lobule  is  composed  of  a  mass  of 
cells;  of  a  plexus  of  biliary  ducts;  of  a 
venous  i)lexus,  formed  by  branches  of 
the  portal  vein :  of  a  branch  of  an  he- 
patic vein  (intralobular);  of  minute 
arteries;  and  probably,  of  nerves  and 
lymphatics. 

The  liepatic  colls  form  the  chief  mass 
of  the  substance  of  a  lubule,  and  lie  in 
the  interspaces  of  the  capillary  plexus,  ^ 
being  probably  oontaiuod  in  a  tubular 
network,  which  forms  the  origin  of  the 
biliary  ducts.  The  smallest  branches  of 
the  vena  portai  pass  between  the  lobules, 
around  whicli  they  form  a  plexus,  the 
interlobular.  Branches  from  this  plexus 
enter  the  lobulea,  and  form  a  network  in 
their  circumference.  The  radicles  of  the 
portal  vein  communicate  with  those  of 
the  hepatic  vein,  which  occupy  the  centre 
of  the  lobule ;  and  the  latter  converge  to 
form  the  intralobular  vein,  which  issues 
from  the  base  of  tho  lobuH  &nd  joins  tho 
hepatic  vein.  The  portal  vein  carries 
tbe  blood  to  the  liver,  from  which  tho 
bile  is  secreted;  tbe  hepatic  vein  carries 
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from  the  liver  the  superfluous  blood;  and  the  bile  duct  carriea  from  the  liver  the 
bile  secreted  by  the  hepatic  cells. 

The  hepatic  celh  form  the  chief  mass  of  each  lobule:  they  arc  of  a  more  or 
less  spheroidal  form ;  but  may  be  rounded,  flattened,  or  muuy-sided,  from  mutual 
comjiressiou.  They  vary  iu  size  from  the  ynVuth  to  the  s^'ooth  of  an  inch  in 
diameter,  and  contain  a  distinct  nucleus  in  the  interior,  or  even  sometimes  two. 
In  the  nucleus  is  a  highly  refracting  nucleolus,  with  granulea.  The  cell-contents 
are  viscid,  and  contain  yellow  particles,  the  coloring  matter  of  the  bile^  *ind  oil 
globules.  The  cells  adhere  together  by  their  surfaces,  so  as  to  form  rows,  which 
radiate  from  the  centre  towanls  the  circumference  of  the  lobule.  These  cells  are 
probably  the  chief  .tgents  iu  the  secretion  of  the  bile. 

Biliary  ducts.  The  precise  mode  of  origin  of  the  biliary  ducts  is  unccrtnin. 
Mr.  Kiernan's  original  view,  confirmed  as  it  is  by  the  researchea  of  Dr.  Bealc; 
shows  that  the  ducta  commence  within  the  lobules,  in  a  plexiform  network 
(lobular  biliary  plexuaV  in  which  the  hepatic  cells  lie.  Accttrding  to  Ilenle, 
Handlield  Jones,  and  Kolliker,  the  cells  are  packed  in  the  interspaces  of  the 
capillary  plexus,  and,  by  means  of  temporary  communications,  transmit  their 
couttfiits  into  the  minute  bile  ducts  which  originate  in  the  spaces  between  the 
lobules,  never  entering  wiihin  them.  The  ducts  form  a  plexus  (interlobular) 
between  the  lobules;  and  the  interlobular  branches  unite  into  vamnal  branches, 
which  lie  in  the  portal  canals,  with  branches  of  the  portal  vein  and  hepatic  duct 
The  ducts  finally  join  into  two  large  trunks  whicli  leave  the  liver  at  the  trans- 
verse fissure,  and  these  joining  form  tlie  hepatic  duct. 

The  Portal  veitij  on  entering  the  liver  at  the  transverse  fissure,  divides  into 
primary  branches,  which  are  ocjntained  in  the  portal  canals,  together  with  branches 
of  the  hepatic  artery  and  duct,  and  the  nerves  and  lymphatics.  In  the  lamr 
portal  canals,  the  vessels  arc  separated  irom  the  parietes.  and  joined  to  each  other 
by  a  loose  cellular  web.  the  capsule  of  Gliss(jn.  The  veins,  ns  they  lie  in  the  portal 
canals,  give  off  vaginal  brandies,  which  form  a  plexus  (vaginal  plexus)  in 
Glisson's  capsule.  Vrom  this  plexus,  and  from  the  portal  vein  itselC  small 
branches  are  given  of^  which  pass  between  the  lobules  (iuterlobular  veins) ;  ibeee 
cover  the  entire  surfnee  of  the  lobules,  excepting  their  bases.  Tlio  lobular 
branches  are  derived  from  the  interlobular  veins ;  they  penetmte  into  the  lobule, 
and  form  a  capillary  plexus  within  them.  From  this  plexus  the  intralobular  vein 
arises. 

The  ffcpatic  artery  appears  destined  chiefly  for  the  nutrition  of  the  coats  of  the 
large  vessels,  the  ducts,  and  the  investing  membranes  of  the  liver.     It  enters 

the  liver  at  the  transverse  fissure,  vitli 
the  portal  vein  and  hepatic  duet,  and 
ramifies  with  these  vessels  through  the 
portal  canaK  It  givesoft' vaginal  braucbe^L 
which  ramify  in  the  capsule  of  Glisson; 
and  other  branches,  which  are  distributed 
to  the  coats  of  the  vena  port»  and  hepatic 
duct.  From  the  vaginal  plexus,  inter- 
lobular branches  arc  given  otl^  which 
ramify  thi-ough  the  interlobular  fissures 
a  few  branches  being  distributed  to  tho 
lobules.  Kieman  supposes,  that  the 
branches  of  the  hepatic  artery  tenninase 
in  a  capillary  plexus,  which  oommunicates 
with  the  branches  of  the  vena  porta. 

The  HepaXic  veins  commence   in   iho 
interior  of  each  lobule  by  a  plexus,  the 
branches  of  which  converge  to  form  the 
intralobular  vein. 
Tlie  intrahhular  vein  passes  through  the  centre  of  the  lobule,  and  leaves  it  at 
its  base  to  terminate  in  a  sublobulur  vein. 
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The  suhhbular  veins  unite  with  neighboring  lirnnchea  to  form  larger  veins;  and 
these  join  to  tbrm  the  large  hepatic  trunks,  which  terminate  in  the  vena  cava. 

Gall-bladdek 

The  Gall-bladder  is  the  reservoir  for  the  bile ;  it  is  a  conical  or  pear-shaped 
membranous  sac,  lodged  in  n  fossn,  on  the  under  surface  of  the  right  lobe  of  the 
liver,  and  extending  Irom  near  the  right,  extremity  of  the  transverse  fissure  to  tlie 
anterior  free  margin  of  the  organ.  It  is  about  four  inches  in  length,  one  inch  in 
breadth  at  its  widest  part,  and  holds  from  eight  to  ten  drachms.  It  is  divided  into 
a  fundus,  body,  and  neck.  The  fundus,  the  broad  extremity,  is  directed  down- 
wards, forwards,  and  to  the  right,  and  occasionally  projects  from  the  anterior  border 
of  the  liver ;  the  bodt/  and  tt^k  arc  directed  upwards  and  backwards  to  the  left. 
The  gall-bladder  is  held  in  its  )K)sition  by  the  peritoneum,  which,  in  the  majority 
of  cases,  pa.sses  over  iLs  under  surface,  but  it  occasionally  invests  it,  and  is  con- 
nected to  the  liver  by  a  kind  of  mesentery. 

Rdations.  The  body  of  the  gall-bladder  is  in  relation,  by  its  upper  surface, 
with  the  liver,  to  which  it  is  connected  by  areolar  tissue  and  vessels;  by  its  under 
surface,  with  the  first  portion  of  the  duodenum,  occasionnlly  the  pyloric  end  of  the 
stomach,  and  the  hepatic  flexure  of  the  colon.  Tlie/uWwj*  is  completely  invested 
by  peritoneum;  it  is  in  relation,  in  front,  with  the  abdominal  parietes,  immediately 
below  the  tenth  costal  cartilage;  behind,  with  the  transverse  arch  of  the  colon. 
The  neck  is  narrow,  and  curves  upon  itself  like  the  Italic  letter/;  at  its  point  of 
connection  with  the  body  and  with  the  cystic  duct,  it  presents  a  well-marked 
constriction. 

When  the  gitU-bla«Jder  is  du»t<niilcd  with  bile  or  calculi,  the  fnndas  mav  be  felt  throngh  the 
abdomiuiU  pnrivtes.  vspecmlly  id  au  emucialed  Hubject;  the  rehitiuut)  uf  llii»  ant:  will  nlso  t<iTve 
to  exploiD  tot'  (KcaKioaal  occumiiux'  of  abdominal  iiilliirr  fislulii--,  tbrouf^h  wbicli  biliary  cult-itli 
may  nnss  oat.  and  or  the  passage  of  calculi  from  the  gatl-bladdor  into  ihc  stomach,  daoUcnnra, 
or  colon,  vhich  occosionallj-  happens. 

Structure.  The  gall-bladder  consists  of  three  coats;  serous,  fibrous  and  muscular, 
and  mucous. 

The  external  or  serous  coat  is  derived  from  the  peritoneum ;  it  completely  invests 
the  fundus,  but  covers  the  body  and  neck  only  on  their  under  surface. 

The  middle  or  Jibroits  coat  is  a  thin  but  strong  fibrous  layer,  which  forms  the 
framework  of  the  sac,  consisting  of  dense  fibres  which  interlace  in  all  directions. 
Plain  muscular  fibres  are  also  found  in  this  coat,  disposed  chiefly  in  a  longitudinal 
direction,  a  few  running  transversely. 

The  internal  or  mucous  coat  is  loosely  connected  with  the  fibrona  layer.  It  is 
generally  tinged  with  a  yellowish-brown  color,  and  is  everywhere  elevated  into 
minute  rugai,  by  the  union  of  wliich  numerous  meshes  are  formed;  the  depressed 
intervening  spaces  having  a  polygonal  outline.  The  meshes  arc  smaller  at  the 
fundus  and  neck,  being  most  dcvelo|>ed  about  the  centre  of  the  sac.  Opposite  the 
neck  of  the  gall-bladder,  the  mucous  membrane  projects  inwards  so  as  to  form  a 
large  valvular  fold. 

The  raucous  membrane  is  covered  with  columnar  epithelium,  and  secretes  an 
abundance  of  thick  viscid  mucus;  it  is  continuous  through  the  hepatic  duct 
with  the  mucous  membrane  lining  the  ducts  of  the  Uver,  and  through  the  ductus 
communis  cholefh>ehus  with  the  mucous  membrane  of  the  alimentary  canal. 

The  Biliary  Ducts  arc  the  hepatic,  the  cystic,  and  the  ductus  oommnnia 
choledochus. 

The  hepatic  duct  is  formed  of  two  trunks  of  nearly  equal  size,  which  issue 
from  the  liver  at  the  transverse  fissure,  one  from  the  right  and  one  from  the  left 
lobe ;  these  unite,  and  pass  downwards  and  to  the  right  for  about  an  inch  tuid  a 
half  to  join  at  an  acute  angle  with  the  cystic  duct,  to  Ibrm  the  common  choledoch 
duct. 
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Tbo  cystic  duet,  the  smallest  of  the  three  biliary  ducts,  is  about  an  incli  in  len^K 
It  uusseu  obliquely  dounwards  and  to  the  left  from  the  neck  of  the  gall-bladder, 
and  joins  the  hepatic  duct  to  form  the  common  duct.  It  lies  in  the  gastro-hepatic 
omentum  in  front  of  the  veua  cava,  the  cystic  artery  lying  to  its  left  aide.  The 
mxicous  membrane  lining  its  interior  is  thrown  into  a  series  of  crcscentic  folds, 
from  five  to  twelve  in  number,  which  project  into  the  duct  in  regular  succession, 
and  are  directed  obliquely  round  the  tube,  presenting  much  the  up{>earauce  of  a 
continuous  spiral  valve.  Tliey  exist  only  in  the  human  subject.  When  the  duct 
has  been  distended,  the  interspaces  between  the  folds  are  dilated,  so  as  to  give  to 
its  exterior  a  eaccidatcd  appearance. 

The  ductus  communis  chokdochut,  the  largest  of  the  three,  is  the  common  excre- 
tory duct  of  the  liver  and  gall-bladder.  It  is  about  three  inches  in  length,  of  the 
diameter  of  a  goose-quill,  and  formed  by  the  junction  of  the  cystic  and  hepatic 
ducts.  It  descends  along  the  right  border  of  the  lesser  omentum,  behind  the 
first  portion  of  the  duodenum,  in  front  of  the  vena  porUc,  and  to  the  right  of  the 
hepatic  artery ;  it  then  passes  between  the  pancrea-s  and  descending  portion  of  the 
duodenum,  and  running  for  a  short  distance  along  the  right  side  of  the  pancreatic 
duct,  near  its  termination,  passes  with  it  obliquely  between  the  mucous  and 
muscular  coats,  the  two  opening  bv  a  common  orifice  upon  the  summit  of  a 
pafiilla,  situated  at  the  inner  side  ol  the  descending  j)ortion  of  the  duodenum,  a 
little  below  its  middle. 

Structure.  The  coats  of  the  biliarr  ducts  arc  composed  of  an  external  or  fibrous, 
and  an  internal  or  mucous  layer.  The  fibrous  coat  is  composed  of  a  strong  areolar 
fibrous  tissue.  The  mucous  coat  is  continuous  with  the  lining  membrane  of  the 
hepatic  ducta  and  gall-bladder,  and  also  with  that  of  the  duodenum.  It  is  provided 
with  numerous  glands,  the  orifices  uf  which  are  scattered  irregularly  in  the  larger 
ducts,  but  in  the  smaller  hepatic  ducts  are  disposed  in  two  longitudinal  rows, one 
on  each  side  of  the  vessel.  These  glands  are  of  two  kinds.  Some  are  ramified 
tubes,  which  occasionally  anastomose,  and  from  the  sides  of  which  saccular  dila- 
tations are  given  off;  others  are  small  clustered  cellular  glands,  which  open  either 
separately  into  the  hepatic  duct,  or  into  the  ducta  of  the  tubular  glands. 


The  Pa>xrea8. 

Disseetvin.  The  pancreas  may  be  expoac<l  for  (hswction  iu  throe  iliffprcnt  woyn:  1.  Byrftidnf 
tbe  liviT.  ilniwing  dovii  tlir  >iti>inai-h,  ami  truring  ibrougti  tbc  gsfltrivhoinilii;  omrntum.  2.  Hy 
Tailing  llic!  Hlomnrh,  the  an^h  of  the  culoit.  aad  creat  oineutam  upwurUi^.  and  theo  ilividing  toe 
infprior  \n\vr  of  the  tniiisverso  im-Rot-olon,  3.  By  Jiviiliiip  the  twd  layers  *if  pi>ntom'uni,  which 
desi'i'tid  frnin  the  great  curvutiiro  of  the  sloraarh  to  form  ihr  greul.  omentum  ;  mrning  this  org«D 
Qpvards,  and  then  catting  tbruugh  the  asccodiDg  lajer  of  tbo  traDBversc  mcsocoloo. 

The  Pancreas  (^nav-'xpiat,  all  Jlfsh)  is  a  conglomerate  gland,  analogous  in  its 
structure  to  the  salivary  glanda.  In  shape,  it  is  transversely  oblong,  flattened 
from  before  backwards,  and  bears  some  slight  resemblance  to  a  hammer,  its  right 
extremity  being  bro:id.  and  presenting  a  sort  of  angular  bend  from  al»ove  down- 
wanls,  called  the  Aca</;  its  left  extremity  gradually  tapers  to  form  the  tail,  the 
intcnuediate  portion  being  called  the  hody.  It  is  situated  transversely  acnuss  the 
posterior  wall  of  the  abdomen,  at  the  back  of  the  epigastric  and  both  hypochon- 
driac regions.  Its  length  varies  from  six  to  eight  inches,  its  breadth  is  an  inch 
and  a  half,  and  its  thickneKS  from  half  an  incli  to  an  inch,  being  thicker  at  its 
right  extremity  and  along  its  upper  border.  Its  weight  varies  from  two  to  three 
and  a  half  ounces,  but  it  may  reach  six  ounces. 

The  riijht  exlTcmitij  or  head  of  the  pancreas  (fig.  346)  is  curved  upon  itself 
from  above  downwards,  and  is  embraced  by  the  concavity  of  the  duodenum.  The 
common  bile  duct  descends  behind,  between  the  duodenum  and  pancreas ;  and  the 
pancrcatico- duodenal  artery  descends  in  front  between  the  same  parts.  Upon  its 
posterior  part  is  a  lobular  fold  of  the  gland,  which  passes  transversely  to  the  left, 
liehind  the  superior  mesenteric  vessels,  forming  the  back  part  of  the  canal^  in 
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whicli  tlicy  are  contwned.  It  is  sometimes  detaobed  from  the  rest  of  the  gland, 
and  ia  called  the  icster  paiicreaa. 

The  Uascr  end  or  tail  of  tbe  pancreas  is  naTrow ;  it  cxw^mls  to  the  left  as  far 
\x&  the  apleeo,  and  is  placed  over  the  lell  kidney  and  suprarenal  ca]>sule. 

The  body  of  tbe  pancreas  is  convex  in  front,  and  covered  by  the  ascending 
layer  of  the  transverse  mesocolon  and  the  posterior  surface  of  the  stomach. 

The  posterior  aur/ua:  ia  concave,  and  has  the  following  structures  iuteq>osed 
hctweeu  it  and  the  first  lumbar  vertebra: — the  superior  mesenteric  artery  and  vein, 
and  commencement  of  tbe  vena  portie,  the  vena  cava,  the  aorta,  the  left  kidney, 
supra-renal  capsule,  and  corresponding  renal  vessels. 

The  upper  border  is  thick,  and  has  resting  upon  it,  near  its  centre,  the  cooUac 
axis;  the  splenic  artery  and  vein  are  lodged  in  a  deep  groove  or  canal  in  this 

Fig.  346.— Tbu  rmorMt  and  it>  BcUtioni. 
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border,  and,  to  the  right,  the  first  part  of  the  duodenum  and  the  hepatic  artery  ore 
in  relation  with  it. 

The  lower  border,  thinner  than  the  upper,  is  separated  from  the  transverse 
portion  of  the  duodenum  by  the  superior  mesenteric  artery  and  vein ;  to  the  loft 

L    of  these  the  inferior  mesenteric  vein  ascends  behind  the  pancreas  to  join  the  splenic 

r    vein. 

The  pancreatic  dttct,  called  also  the  canal  of  Wirsung  from  its  discoverer,  extends 
transversely  from  left  to  right  through  the  substance  of  the  pancreas,  nearer  to  its 
lower  than  its  upper  border,  and  lying  nearer  its  anterior  tnan  its  posterior  sur- 
face. In  order  lo  expose  it.  the  superficial  portion  of  the  gland  must  be  removed. 
It  commences  by  an  orifice  common  to  it  and  the  ductus  communis  choledochus 
upon  the  summit  of  an  elevated  papilla,  situated  at  the  inner  side  of  the  descending 
portion  of  the  duodenum,  a  little  below  its  middle.  Passing  very  obliquely 
throuch  the  mucous  and  muscular  coats,  it  separates  itself  from  the  common 
choleuoch  duc^  and,  ascending  slightly,  runs  from  right  to  left  through  the  middle 
of  the  gland,  giving  oft'  numerous  branches,  which  pass  to  be  distributed  to  its 

L    lobules. 

I        Sometimes  the  pancreatic  and  common  choledoch  ducts  open  separately  into  the 
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duodenum.  The  excretory  duct  of  tlie  lesser  pancreus  is  called  tlie  dttrtiu  pan^ 
cmUicus  minor;  h  o|>cus  iuto  the  luaia  duct  near  tbc  duodenum,  and  sometunes 
Bcparatcly  into  that  intestine,  at  a  distance  of  an  inch  or  more  from  the  terminatioD 
oi  the  principal  duct. 

The  pancreatic  duct,  near  the  duodenum,  is  about  the  size  of  an  ordinary  quill; 
iU  walLs  are  thin,  consisting  of  two  coats,  an  external  fibrous  and  an  intemAl 
mucous;  the  latter  ia  thin,  smooth,  and  furnished,  near  its  termination,  with  a  few 
scattered  follicles. 

Sometimes  the  pancreatic  duct  is  doublor  up  to  iis  point  of  entrance  into  the 
duorlenum. 

The  ^tntclure  of  the  pancrcjw  closely  resembles  that  of  the  salivary  glands ;  but  it 
is  looser  and  softer  in  itj*  texture.  The  fluid  secreted  >)y  it  is  almost  identical  with 
saliva. 

Vessels  and  Nerves.  The  arteries  of  the  pancreas  are  derived  from  the  splenic^ 
the  pan creati co-duodenal  branch  of  the  hepatic,  and  the  superior  mesenteric. 
Its  vtins  o[jen  into  the  splenic  and  sujKjrior  mesenteric  veins.  Its  It/mjihaiics 
tormlnato  in  the  lumbar  glands.  The  nerves  are  filaments  &om  the  splenic 
plexus. 

TaK  Spleen. 

Tlio  Spleen  is  usually  cla-^sified  together  with  the  thyroid,  supra-renal  and 
thymus  glands,  as  one  of  the  ductless  glands,  from  its  possessing  no  excretory  ducL 
It  is  of  an  oblong  Hatteued  form,  soft,  of  very  brittle  consistence,  highly  vascular, 
of  a  dark  bluish-red  color,  and  situated  in  the  left  hypochondriac  region,  em- 
bracing the  cardiac  end  of  the  stomach.  It  is  invested  by  peritoneum,  and 
connected  with  the  stoinach  by  the  gastro*splenio  omentum. 

Heluiions,  It-s  ertemal  sur/ucc  is  convex,  smooth,  and  in  relation  with  the 
under  surface  of  the  Diaphragm,  which  sejmrates  it  from  the  ninth,  tenth,  and 
eleventh  ribs  of  the  left  side. 

The  internal  surface  is  slightly  concave,  and  divided  by  a  vertical  fissure,  the 
hilus,  into  an  anterior  or  larger,  and  a  posterior  or  smaller  portion.  The  hilua  ii 
pierced  by  several  large,  irregular  apertures,  for  the  entrance  and  exit  of  vessels 
and  nerves.  At  the  margin:;  of  tlic  hilus,  the  two  layers  of  peritoneum  are 
reflected  from  the  surface  of  the  spleen  on  to  the  cardiac  end  of  the  stomach, 
forming  the  gastro-splenic  omentum,  which  contains  between  its  layers  the  splenic 
vessels  and  nerves,  and  the  vasa  brevia.  The  internal  surface  is  in  relation,  in 
front,  with  the  great  end  of  the  stomach;  below,  with  the  tail  of  the  pancreatf; 
and  behind,  with  the  left  crus  of  the  Diaphragm  and  corresponding  suprarenal 
capsule. 

Its  upper  end,  thick  and  rounded,  is  in  relation  with  the  Dia]>hragm,  to  which 
it  is  connected  by  a  fold  of  peritoneum,  the  suspensory  ligament. 

Its  lotver  end  is  pointed ;  it  is  in  relation  with  the  left  extremity  of  the  trans- 
verso  arch  of  the  colon. 

Its  anterior  margin  is  free,  rounded,  and  often  notched,  especially  below. 

Its  posterior  margin  ia  rounded,  and  lies  in  relation  with  the  left  kidney,  to 
which  it  is  connected  by  loose  areolar  tissue. 

The  spleen  is  held  in  its  position  by  two  folds  of  peritoneum  ;  one,  the  gastr^- 
splenic  omentum^  .connects  it  with  the  stomach,  and  the  other,  the  suapfntonf 
lifjament,  with  the  under  surface  of  the  Diaphragm. 

The  size  and  iceiffhl  of  the  spleen  are  liable  to  very  extreme  variations  at 
different  periods  of  life,  in  difterent  individuals,  and  in  tlie  same  individual  under 
different  conditions.  In  the  adult,  in  whom  it  attains  its  greatest  size,  it  is  usually 
about  five  inches  in  length,  three  or  four  inches  in  breadth,  and  an  inch  or  on  incK 
and  a  half  in  thickness,  and  weighs  about  seven  ounces.  At  birlJt,  its  weighty  in 
proportion  to  the  entire  body,  is  almost  equal  to  what  is  observed  in  the  wlnltf 
oeing  as  1  to  350;  whilst  in  the  adult  it  varies  from  1  to  320  to  I  to  400.  In  M 
age^  the  organ  not  only  decreases  in  wcigh^  but  decreases  considerably  in  pro- 
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portion  to  the  entire  body,  being  as  1  to  700.    The  size  of  the  spleen  is  increased 
during  and  ul'ter  ilige-stion,  ami  varies   considerably,  according  to  the  slate  of 

■  nutrition  of  the  body,  being  large  in  highly  fed,  aud  Binall  in  starred  onimalB. 

■  In  intermittent  and  other  fevers,  it  becomes  much  enlarged,  weighing  occasiooaUj 
from  18  to  20  pounds. 

Structure.  The  spleen  is  invested  by  two  coats ;  an  external  serons,  and  an 
internal  fibrous  elastic  coat. 

The  external  or  serotts  coat  i.s  derived  from  the  peritoneum ;  it  is  thin,  smooth, 
and  in  the  human  subject  intimately  adherent  to  the  fibrous  elastic  coat.  It 
invests  almost  the  eutire  organ,  being  reflected  from  it  at  the  hilus,  on  to  the 
great  ead  of  the  stomach,  and  at  the  upper  end  of  the  organ  on  to  the  Dia- 
phragm. 

The  fibrous  ehsiic  coat  forms  the  framework  of  the  spleen.  It  invests  the 
exterior  of  the  organ,  and  at  the  hilus  is  reflected  inwai-ds  upon  the  vessels  in  the 
form  of  vag'Lna3  or  sheaths.  From  these  sheatlis,  ha  well  as  from  the  inner  surface 
of  the  fibro-elustic  coat,  numerous  small  fibrous  trabecular  or  bands  (fig.  347)  are 
given  oft'  in  all  directions;  these,  uniting,  constittite  the  areolar  i'ramework  of  the 
spleen.    The  j>ropor  coat,  the  sheaths  of  the  vessels,  and  the  trabeculie,  consist  of 

Fig.  347.— Tnuurene  Sectiou  of  tbe  Sploen,  showlug  the  TrkbeculiLr  Tiaaaa 
utd  the  Splenlo  Vein  and  Us  Urauoliua. 
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a  dense  mesh  of  Trbite  and  yellow  elastic  fibrous  tissues,  the  latter  considerably  < 
predominatine.  It  is  o^ving  to  the  presence  of  this  tissue,  that  the  spleen  pos. 
aeases  a  considerable  amouut  of  elasticity,  admirably  adapted  for  the  very  con- 
siderable variations  in  size  that  it  presents  under  certain  circumstances.  In  some 
of  the  mammalia,  in  addition  to  the  usual  constituents  of  this  tunic,  there  are  found 
numerous  pale,  flattened,  spindle-shaped,  nuclentetl  fibres,  like  unatriped  muscular 
fibres.  It  is  probably  owing  to  this  structure,  that  the  spleen  poss^ses,  wben  acted 
npon  by  the  galvanic  current,  faint  traces  of  contractility. 

The  proper  substance  of  the  spleen  occupies  the  interspaces  of  the  areolar  frame- 
work  of  the  organ ;  it  is  a  soft,  pulpy  mass,  of  a  dark  reddish-brown  color,  consist- 
ing of  colorless  and  colored  elements. 

The  colorless  elements  consist  of  granular  matter;  nuclei,  about  the  size  of 
the  red  blood-disks,  homogeneous  or  granular  in  structure,  and  nucleattid  vesicles 
in  small  numbers.    These  elements  form,  probably,  one-half  or  two-thirds  of  the 
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■whole  substance  of  the  pulp,  filling  up  the  interspaces  formed  bvthc  part 
tho  spleen,  and  lying  in  close  contact  with  the  walls  of  the  capillary  ves* 
to  bo  readily  acted  upon  b}*  the  nutrient  fluid  which  permeates  them.  These 
elements  form  a  large  part  of  the  entire  bulk  of  the  spleen  in  well-nourished  ani- 
mals; whilst  they  diminish  in  number,  and  occasionally  are  wanting,  in  starved 
animals.  The  application  of  chemical  tests  shows  that  they  are  essentially  a  pro- 
tein compound. 

Tho  colored  flenxitits  of  the  pulp  consist  of  red  blood-globules  and  of  colored^ 
corpuscles,  cither  free,  or  included  in  cells.  Sometimes,  unchanged  blood-disks  * 
are  seen  included  in  a  cell ;  but  more  frequently  the  included  blood'disks  are 
altered  both  in  form  and  color.  Besides  these,  numerous  deep-red,  or  reddish- 
yellow,  or  black  corpuscles  and  crystals,  either  single  or  aggr^ated  in  masses,  are 
seen  dilRised  throughout  the  pulp-substance ;  these,  in  chemical  composition,  are 
closely  allied  to  the  hnematiu  of  tlie  blood. 

yfalpifjhian  Corpuscles. — On  examining  the  cut  surface  of  a  bealthy  spleen,  aj 
number  of  small  scrai-opaque  bodies,  of  gelatinous  consistence,  arc  seen  disscmi-l 
nated  throughout  its  substance ;  these  are  the  splenic  or  Malpigbian  corpuscles] 

FSe.  318.— Tbr  MalpigWan  Corpuscleji,  an-l  Ibi-lr  R«latioD  vlth  tb*  Splenfc  Artery 
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(fig.  S-18).  They  may  be  seen  at  all  periods  of  life;  but  thoy  are  more  distinct 
in  early  life,  than  in  adult  life  or  old  age;  and  they  are  much  smaller  in  man.  than 
in  most  mammalia.  They  are  of  a  spherical  or  ovoid  form,  vary  considerably 
in  size  and  number,  and  arc  of  a  semi-opaque  whitish  color.  They  are  apj>ended 
to  the  Hhcriths  of  the  smaller  arteries  and  their  branches,  presenting  a  resemblance 
to  the  buds  of  tho  moss  rose.  Each  consists  of  a  membranous  capsule,  compoeed 
of  fine  pale  fibres,  which  interlace  in  all  directions.  In  man,  the  capsule  is  homo- 
geneous in  structure,  and  formed  by  a  prolongation  from  the  sheaths  of  the  soutt 
arteries  to  which  the  corpuscles  are  attached.  The  bloodvessels  ramifying  oo 
the  Rurfatie  of  the  corpuscles  consist  of  the  larger  ramifications  of  the  arteries  to 
which  the  sacculus  is  connected ;  and  also  of  a  delicate  capillary  plexus,  similar 
to  that  surrounding  the  vesicles  of  other  glands.  These  vesicles  have  also  1 
close  relation  with  the  veins  (fig.  S4U).    These  vessels,  which  are  of  consideiali 
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«i2e  even  at  tlieir  origin,  commence  on  tlic  surface  of  each  resiclo  tliroughout  tlio 
whole  of  its  circumference,  forming  a  dense  meah  of  vein^  in  which  each  of  these 


Fig.  349.— One  of  tho  ^picnic  Corposcles,  ihowing  iu  Relatiou* 
wilu  tlio  ULoodr«Mseli< 


bodies  is  inclosed.  It  is  probable,  that  from  the  blood  containc<l  in  the  capillary 
network,  the  muterial  is  separated  which  is  occasionally  store<l  up  in  their  cavity; 
the  veins  being  so  placed  as  to  carry  00]  under  certain  condition^  those  conteutB 

Vlg.  350. — Transreme  Rectlon  of  the  ITiiniAn  Splt^un,  xliowing  the  DUtrlhution 
of  the  Spleniu  Arter/  uid  iu  Bnuiclitjt. 


that  are  again  to  be  discharged  into  the  circulation.  Each  capsule  contains  a  soft, 
white,  semi-fluid  substjince,  conpistinR  of  granular  matter,  nuclei  similar  to  those 
found  in  the  pulp,  and  a  few  nucleated  cells,  the  composition  of  which  is  apparently 
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albammous.    These  bwlies  are  verr  large  after  digestion  is  completed,  in  weH-fl 
animals,  and  especially  In  tbuae  fed  upon  ulbuuiiuous  diet.    In  starved  animal^^ 
tbcy  disappear  altogether. 

The  spienic  artery  is  remarkable  for  its  large  eize,  in  proportion  to  the  size 
of  the  organ ;  and  also  for  its  tortuous  course.  It  divides  into  from  four  to  six 
branches,  which  enter  the  hilus  of  the  organ,  and  rami^'.hroughout  its  substance 
(fig.  350),  receiving  sheaths  from  an  involution  of  the  external  fibrous  tunic, 
the  same  sheaths  also  investing  the  nerves  and  veins.  Each  branch  runs  in  the 
transverse  axi-i  of  the  orgau,  from  withiu  outwards,  diminishing  in  size  during  its 
transit,  and  giving  off,  in  its  passage,  smaller  branches,  some  of  which  pass  to  ihej 
anterior,  others  to  the  posterior  part;  these  ultimately  terminate  in  the  proper 
substance  of  the  pplecu,  iu  Hmall  tuUs  or  pencils  of  capillary  vessels,  which  lie  in 
direct  contact  with  the  pulp.  Each  of  the  larger  branches  of  the  arteries  supphoa 
chiefly  that  region  of  the  organ  in  whicli  the  branch  ramifies,  having  no  anasto- 
mosis with  the  majority  of  the  other  branches. 

The  cujulhinca,  supported  by  the  minute  traboculse,  traverse  the  pulp  in  allj 
directions,  und  terminute  cither  directly  iu  the  veins,  or  open  into  lacunar  spacet^l 
from  which  the  veins  originate. 

The  veifis  are  of  large  size,  as  compared  with  the  size  of  the  organ,  and  their 
distribution  is  limited,  like  that  of  the  arteries,  to  the  supply  of  a  particularpart 
of  the  gland ;  they  are  much  larger  and  more  numerous  than  the  arteries.  They 
originate,  1st,  as  contipuations  of  the  capillaries  of  the  arteries;  2dly,  by  inter- 
cellular spaces  communicating  with  each  other;  3dly,  by  distinct  ciecal  pouches, 
Bv  their  junction  tbev  form  from  four  to  six  branches,  which  emerge  from  the  i 
ht^us;  and  these,  uniting,  form  the  splenic  vein,  the  largest  branch  of  the  venaj 
porta). 

The  lymphatics  form  a  deep  and  superficial  set ;  they  pass  through  the  lym- 
phatic glands  at  the  hilus,  ana  terminate  in  the  thoracic  duct. 

The  nerw9  are  derived  from  branches  of  the  right  and  left  semilunar  ganglia, 
and  right  pueumog?istric  nerve. 


The  Thorax. 


Thb  Thorax  is  a  conical,  osseous  framework,  connected  with  the  middle  region 
of  the  spine.  It  is  narrow  above,  broad  below,  flattened  before  and  behind,  and 
somewhat  cnnliform  on  a  trausvtjrse  section. 

Bouruhritfs.  It  is  bounded  in  front  by  the  sternum,  the  six  upper  costal 
cartilages,  the  ribs,  and  intercostal  muscles;  at  the  sides,  by  the  ribs  and  inter- 
oostal  muscles;  and  behind,  by  the  same  structures  and  the  dorsal  portion  of  the 
vertebral  column. 

The  superior  opening  of  the  thorax  is  bounded  on  each  side  bv  the  first  rib ; 
in  front,  by  the  upper  border  of  the  sternum ;  and  behind,  by  the  iirst  dorsal 
vertebra.  It  is  broader  from  side  to  sidt^  than  from  before  backwards;  and  its 
direction  is  backwards  and  upwards. 

The  htcer  0}ieniivj  or  hasf,  is  bounded  in  front  by  the  cnsiform  cartilage  j 
behinil,  by  the  lost  dorsal  %-ertebra;  and  on  each  side  by  the  la.st  rib,  the  Dia- 
phragm filling  in  the  intervening  space.  Its  direction  is  obliquely  do^vnwarda 
and  backwards,  so  that  the  cavity  o^  the  tliorax  is  much  deeixjr  on  the  j«>slerior 
wall,  than  on  the  anterior.  It  is  wider  transversely  than  from  before  backwards, 
and  its  general  direction  is  convex  towards  the  chest;  but  it  is  more  flattened  at 
the  centre  than  at  the  sides,  and  rises  higher  on  the  right  than  on  the  left  side, 
corresponding  in  the  dead  body  to  the  upper  border  of  the  fifth  costal  cartilage, 
on  the  right  side;  and  to  the  corresponding  jiart  of  the  sixth  cartilage  on  the  left 
side. 

The  parts  which  pass  through  the  upper  oi>ening  of  the  thorax  are,  from  before 
baokwanls,  tbo  Sterno-hyoid  and  Stcriio-thyroid  muscles,  the  remains  of  the 
th}'inus  glanil.  the  trachea,  cesophagus,  thoracic  duct,  and  the  Longi  colli  muscles; 
on  the  sides,  the  arteria  innominata,  the  left  carotid  and  left  subclavian  arteries, 
the  internal  mammary  and  sui>erior  intercostal  arteries,  the  right  and  left  venae 
innominatse,  and  the  inferior  thyroid  veins,  the  pueumogastric,  sympathetic, 
phrenic,  and  cardiac  nerves,  and  the  recurrent  laryngeal  nerve  of  the  left  side. 
The  aj)cx  of  each  lung,  covere<l  by  the  pleura,  also  projects  through  this  aperture, 
a  little  above  the  margin  of  the  first  rib.  * 

The  viscera  contained  in  the  thorax  are,  the  great  central  organ  of  circulation, 
the  heart,  inclosed  in  its  membranous  bag.  the  pericardium ;  and  the  organs  of 
respiration,  the  lungs,  invested  by  the  pleuraa. 


The  Pericardium. 

The  Pericardium  is  a  conic^al  membranous  sac,  in  which  the  heart  and  the 
com  mcnccment  of  the  great  vessels  are  contained.  It  is  plticod  behind  the  sternum, 
and  the  cartilages  of  the  fourth,  fifth,  sixth,  and  seventh  ribs  of  the  left  side,  in 
the  interval  between  the  pleuras. 

Its  apex  ifl  directed  upwards,  and  .surrounds  the  great  vessels  about  two  inches 
above  their  origin  from  the  base  of  tlie  heart.  I^s  hose  is  attached  to  the  central 
tendon  of  the  Diaphragm,  extending  a  little  farther  to  the  left  than  the  right  side. 
la,  front,  it  is  separated  from  the  sternum  by  the  remains  of  the  thymus  gland 
above,  and  a  little  loose  areolar  tissue  below ;  and  is  covered  by  the  margins  of  ilia 
lungs,  especially  the  left.  Hehind,  it  rests  upon  the  bmnehi.  "the  esophagus,  and 
the  descending  aorta.  Laterally,  it  is  covered  by  the  pleurae ;  the  phrenic  vcsseld 
and  nerve  descending  between  the  two  membranes  on  either  side. 
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The  pericardium  is  a  fibro-serous  membraiie,  and  consigts,  therefore,  of  two  lajera; 
an  external  fibrous  and  an  internal  serous. 

Thejibrous  Utyer  is  a  strong,  dense,  fibrous  merabrano.  Above,  it  surrounds 
the  great  vessels  arising  from  the  base  of  the  heart,  on  wliich  it  is  continued  in 
the  form,  of  tubular  prolongation.^,  which  aror  griidually  lost  ujjon  their  external 
coat^;  the  strongest  being  that  which  incloses  the  aoi*ta.  Below,  it  is  attached 
to  tlie  central  tendon  of  the  Diaphragm;  and.  on  the  left  side,  to  ita  muscular 
fibres. 

The  vessels  receiving  fibrous  prolongntions  from  this  membrane  are  the  aorta, 
the  superior  vena  cava,  and  the  pulmonary  arteries  and  veins.  As  the  inferior 
cava  enters  the  pericardium,  through  tlie  central  tendon  of  the  Diaphragm,  it 
receives  no  covenng  from  the  fibrous  layer. 

Fij.  351. — Front  View  of  (be  Thorax.    The  Itilw  and  Stenmm  are  repHumtvd 
In  ReUtioD  to  the  Lungs,  lieart,  and  oUi«r  I&tvmat  Organs. 
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The  serom  layer  invests  the  heart,  and  is  then  reflected  on  the  inner  sur  ^_ 
of  the  pericardiani.  It  consists,  therefore,  of  a  visceral  and  a  parietal  portldffi 
The  former  invests  the  surface  of  the  heart,  and  the  comuiencement  of  the  great 
vessels,  to  the  extent  of  two  inches  from  their  origin :  from  these  it  is  rcUcctol 
upon  the  inner  surface  of  the  fibrous  layer,  lining,  below,  the  upper  aurfnco  of  the 
central  tendon  of  the  Diaphragm.  The  serous  membrane  incloses  the  aorta  and 
pulmonary  artery  in  a  single  tube;  but  it  only  partially  covers  the  superior  and 
mfcrior  veuso  caveo,  and  the  four  pulmonary  veins.    Its  inner  surface  is  unootli 
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And  glistening,  nnd  secretes  a  thin  fluid,  iwMch  seires  to  facilitato  the  movements 
of  the  contained  organ. 

The  arteries  of  the  pericardium  are  derived  from  the  iutemal  mammary,  the 
bronchialf  the  cesophageal,  and  the  phrenic. 


The  Heart. 

The  Heart  is  a  hollow  muscular  organ,  of  a  conical  form,  placed  between  the 
lungs,  and  inclosed  in  the  cjivity  of  the  pericardium. 

Position,  The  heart  is  placet!  obliipjely  inthcchc^t;  the  broad  att-iched  end 
or  base  is  directed  upwards  and  backwards  to  the  right,  and  corresponds  to  the 
interval  between  the  fifth  and  eighth  dorsal  vertebrie ;  the  apex  is  directed  for- 
wards and  to  the  left,  and  corresponds  to  the  interspace  between  the  cartilages  of 
the  fifth  and  aixth  ribs,  one  inch  to  the  inner  side,  and  two  inches  below  the  left 
nipple.  The  heart  is  placed  beneath  the  lower  two-thirds  of  the  sternum,  and 
projects  further  into  the  left  than  into  the  right  cavity  of  the  chest,  extending 
iTom  the  median  line  about  tliree  inches  in  the  former  direction,  and  only  one  and 
a  half  in  the  latter.  Its  upper  Iwrdcr  would  correspond  to  a  line  drawn  across 
the  sternum,  on  a  level  with  the  upper  border  of  the  third  costal  cartilages;  and 
its  Iowi?r  border,  to  a  line  drawn  ficross  the  lower  end  of  the  gladiolus,  from  the 
costo-xiphoid  articulation  of  the  right  side,  to  the  part  corresponding  to  the  apex. 
Its  anterior  surface  is  roundotl  and  convex,  directed  upwards  and  forwards,  and 
formed  chiefly  by  the  right  ventricle  and  part  of  the  loft.  Its  posterior  surface  is 
flattened,  and  rests  upon  the  Diaphragm.  The  right  border  is  long,  tbin,  and 
sharp;  the  left  border  short,  bat  thick  and  round. 

Sizf.  The  heart,  in  the  atluU,  moaaures  about  five  inches  in  length,  three  inches 
and  a  half  in  breadth  in  its  broadest  part,  and  two  inches  and  a  half  in  thickness. 
The  prevalent  weight,  in  the  male,  varies  from  ten  to  twelve  ounces,  in  the 
female,  from  eight  to  ten ;  its  proportion  to  the  body  being  as  1  to  16Sl,  in  males, 
1  to  H9  in  females.  The  heart  continues  increasing  in  weight,  and  also  in  length, 
breadth,  and  thickness,  np  to  an  advanced  periotl  of  life ;  and  this  is  more  marked 
in  men  than  in  women. 

Qtmpnnent  parts.  The  heart  is  subdivided  by  a  longitudinal  muscular  septum, 
into  two  lateral  halves,  which  are  named  respectively,  from  their  position,  right 
and  left ;  and  a  transverse  constrictiun  divides  each  half  of  the  organ  into  two 
cavities,  the  upper  cavity  on  each  side  being  called  the  mtricle,  tho  lower  the 
ventricle.  The  right  is  the  venous  side  of  the  heart,  receiving  into  its  auricle  tho 
dark  venous  blood  from  the  entire  body,  by  the  superior  and  inferior  venas  cava?,  and 
coronary  sinus.  From  the  auricle,  the  blood  passes  into  the  right  ventricle;  and 
from  the  right  ventricle,  through  the  pulmonary  ancry,  into  the  luuga.  The 
blood,  arterialized  b}'  its  i>j»ssage  through  the  lungs,  is  returnml  to  the  left  side  of 
the  heart  by  the  pulmonary  veins,  which  open  into  the  left  auricle;  from  the  left 
auricle  the  blood  passes  into  the  left  ventricle,  and  from  the  left  ventricle  is  dis- 
tributed, by  the  aorta  and  its  subdivisions,  through  the  entire  body.  This  con- 
stitutes the  circulation  of  the  bloo<l  in  the  lulult 

This  division  of  the  heart  into  four  cavities  is  indicated  upon  its  surface  in  the 
form  of  grooves.  Thus,  the  great  transverse  groove  separating  the  auricles  from 
the  ventricles  is  called  the  anriculo^v&iUricular  groove.  It  is  deficient,  in  front, 
from  being  crossed  by  the  root  of  the  pulmonary  artery,  and  contains  the  trunk 
of  the  nutrient  vessels  of  the  h(^rt.  The  auricular  portion  occupies  the  base  of 
the  heart,  and  is  subdivided  into  two  cavities  by  a  median  septum.  The  two 
ventricles  are  also  separated  into  a  right  and  left,  by  two  longitudinal  furrows, 
which  are  situated,  one  on  its  anterior,  the  other  on  its  posterior  surface ;  these 
extend  from  the  ba£e  to  the  apex  of  the  organ,  the  former  being  situated  nearer 
to  the  left  border  of  tho  heart,  and  the  latter  to  the  right  It  follows,  therctbre, 
that  the  right  ventricle  forms  the  greater  portion  of  the  anterior  surface  of  the 
heart,  and  the  left  ventricle  more  of  its  posterior  surface. 
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Each  of  those  caTities  should  now  be  separntely  examinccl. 

The  RiouT  AuuicLK  ia  a  Utile  larger  thau  the  left,  its  walls  somewhat  thinner. 
measuring  alx>ut  one  line;  an<l  its  cavity  is  capnblo  of  containing  about  two 
ouuces.  It  cousiils  of  two  parts,  a  principal  cavity  or  sinus,  and  an  appendix 
auric  ulffi. 

Tim  'sinua  is  the  large  quadrangiilar-shaped  cavity,  placed  between  the  two 
venae  cava3 ;  its  walls  are  extremely  thin,  and  it  is  connected  below  with  tbe  right 


Fig.  3S2.— TliH  Right  Anrio1«  and  V«ntrMe  ]aU\  open, 
•     the  uittsrior  wallit  of  butli  boiug  ruuiov-ed. 


r'T'j 


YcntHclc,  and.  internally,  with  the  left  auricle,  being  free  in  the  rest  of  ila  extent 
The  appendix  aurkttlee,  so  called  from  its  fanciea  resemblance  to  a  doL''8  ear, 
is  a  small  conical  muscular  pouch,  tho  margins  of  which  present  a  dentntod  edge. 
It  projects  from  the  sinus  forwards  and  to  tho  left  side,  overlapping  the  root  of 
the  pulmonary  artery. 

To  examine  tbc  intifriar  uf  tbe  tiririclo.  a  tr&nsrcree  iociitiim  Hhuultl  be  made  nlnog  its  vrntri- 
cular  ninrj^in,  from  it.t  rijfht  bonier  tn  ihu.appfiiilix  ;  uiti),  Tkhq  ihv  middlo  of  Ihui,  n  ftt>cuDd  inci- 
ffion  should  bo  carricil  ujiwurds.  along  the  inner  »do  of  the  two  reoE  cavoe. 


The  following  parts  present  themselves  for  examination : — 

Relics  of  Fcetal  (  AnnuluH  ovalis. 

structure.        1  Fossa  ovalis. 
Musculi  pectinati. 
Valves.  \  Ku-tachiun. 

(  Coronary. 


! Superior  vena  cava. 
Inferior  vena  cava. 
Coronary  sinus. 
Foramina  Tliel)esii. 
Au  ric  ulo-  ventricular. 
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Opexin'GS.  Tim  superior  vena  catni  returns  tlie  bloi^d  from  tlie  upper  hiilf  of 
the  bixly.  and  opena  into  the  upper  and  front  part  of  the  auricle,  the  direction  of 
its  orifice  being  downwsinls  and  forwards. 

The  inferior  vena  cava,  larger  than  ihe  superior,  returns  the  blood  from  the 
lower  half  of  the  body,  and  opens  into  the  lowest  part  of  the  auricle,  hear  the 
septum,  the  direction  of  its  orifice  being  upwards  and  inwards.  The  direction  of 
n  current  of  blood  throtigU  the  superior  vena  cava  would  consequently  be  towards 
the  auriculo- ventricular  oriiice;  wliilst  the  direction  of  the  blood  through  the 
inferior  cava  would  be  towards  the  auricular  septum.  This  is  the  normal  direc- 
tion of  the  two  curreutd  in  fuatal  life. 

The  tubercuhim  Lotceri  is  a  small  projection  on  the  right-wall  of  the  auricle,  * 
between  the  two  venro  cavas.     This  is  mast  distinct  in  the  hearts  of  quadrupeds;  iu 
man,  it  is  Bcareely  visible,    *It  was  supposed,  by  Lower,  to  direct  the  blood  from 
the  superior  vena  cava  ttiwards  tlie  aurlculo-ventricular  opening. 

The  coronary  ainiis  opens  into  the  aurclo,  between  ilie  inferior  vena  cava  and 
the  auriculo- ventricular  opening.  It  returns  the  blood  from  the  substance  of  the 
heart,  and  is  protected  by  a  semicircu  1  ar  fold  of  the  lining  membrane  of  the  auricle, 
the  coronary  valve.  Tlie  sinus,  before  entering  the  auricle,  is  considerably 
dilated.  Its  w:ili  is  partly  muscular,  and.  at  its  junction  with  the  great  coronary 
vein,  is  soinewluit  constricted,  and  furnished  with  a  valve,  consisting  of  two 
uneq'  tl  segnrents. 

The /oraniina  Tfvebcsii  are  numerous  minute  apertures,  the  mouths  of  small 
veins  {wnse  cordis  minimie),  which  open  on  various  parts  of  the  inner  surlaco  of  the 
auricle.  They  return  the  blood  directly  from  the  muscular  substance  of  the  heart. 
Some  of  these  foramina  are  minute  depressions  in  the  walls  of  the  heart.  p'r6senting 
a  closed  extremity. 

The  auricuhvitntriculq^  opening  is  the  large  oval  aperture  of  communication 
between  the  auricle  and  ventricle^  to  bo  presently  described. 

Valves.  Tlie  Eustachian  vahv  is  situated  between  the  anterior  margin  of  the 
inferior  cava  and  the  nuficulo-ventricular  orifice.  It  is  semilunar  in  iorm.  its 
convex  margin  being  attached  to  the  wall  of  the  vein ;  its  concave  margin,  which 
is  free,  terminating  in  twocornua,  of  which  the  left  is  attached  to  the  anterior  edge 
of  the  annulus  ovalis ;  the  right  being  lost  on  the  wall  of  the  auricle.  The  valve 
is  formed  by  a  duplicaturo  of  the  lining  membnme  of  the  auricle,  containing  a 
few  muscular  fibres. 

In  the  fmliu,  this  valve  is  of  large  size,  and  serves  to  direct  the  blood  from  the 
inferior  vena  cava,  through  the  foramen  ovale^  into  the  left  auricle. 

In  the  aduU,  it  is  oocasioually  persistent,  and  may  assist  in  preventing  the 
reflux  of  blood  into  the  inferior  vena  cava ;  more  commonly,  it  is  small,  and  its  free 
margin  presents  a  cribriform  or  filamentous  appearaiice ;  occasionally,  it  is  alto- 
gether wanting. 

The  coronary  valve  is  a  semicircular  fold  of  the  lining  membrane  of  the  auricle. 
protecting  the  orifice  of  tho  coronary  sinus.  It  prevents  the  regurgitation  of  hl>xl 
into  the  sinus  during  the  contraction  of  the  auricle.  This  valve  is  occasionally 
double. 

The  /os9a  ovalis  is  an  oval  depression,  corresponding  to  tlte  situation  of  the 
foramen  ovale  in  the  fu?tU8.  It  is  situated  at  the  lower  part  of  tho  septum  auricu- 
larum,  above  the  orifice  of  the  inferior  vena  cava. 

The  annultts  ovalis  is  the  prominent  oval  margin  of  the  foramen  ovale.  It  is 
most  distinct  above,  and  at  the  sides;  below,  it  is  deficient.  A  small  slit-like 
valvular  opening  is  occasionally  found,  at  the  upper  margin  of  tho  fossa  ovali-s. 
which  lejids  upwards,  beneath  the  annulus,  into  the  left  auricle;  it  is  the  remains 
of  tho  aperture  between  the  two  auricles  in  the  foetus. 

The  musculi  pectinati  are  small,  prominent  muscular  columns,  which  run  across 
the  inner  surface  of  the  appendix  auriculie,  and  adjoining  portion  of  the  wall  of 
the  sinus.  They  have  received  the  namet  pectinati,  from  tho  fancied  resemblance 
they  bear  to  the  teeth  of  a  comb.  * 
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The  Right  Vkktbicle  is  triangular  in  form,  and  extends  from  the  right  auricle 
to  near  the  fipcx.  Its  anterior  ur  uj^ptir  aurface  is  rounded  and  convex,  and  forma 
the  larger  part  of  the  front  of  the  heart.  Its  posterior  or  under  surface  is  flattened, 
rests  u^wu  the  Diaphragm,  and  forms  only  a  tjmall  part  of  this  surface.  Its  inner 
wall  is  formed  by  the  partition  between  the  two  ventricles,  the  septum  ven^nicH- 
hrvm,  the  surface  of  which  ia  convex,  and  bulges  into  the  cavity  of  the  right 
ventricle.  Superiorly,  the  ventricle  forms  a  conical  prolongation,  the  in/undi' 
bulum  or  c<ynu«  artfriostta,  from  which  the  piilmonary  artery  ari.ses.  The  walls  of 
the  right  ventricle  are  thinner  than  those  of  the  left,  the  proportion  between  them 
being  as  1  to  2  (Bizot).  The  thickest  part  of  the  wall  is  at  the  base,  and  it 
gradnally  becomes  thinner  towartls  the  apex.  Its  cavity,  which  equals  that  of  the 
leil  ventricle,  id  capable  of  containing  about  two  f  uid  ouDces. 

Tfl  exnmiDC  it£  interior,  tin  inciAion  ihould  be  made  a  little  to  the  right  of  the  anterior  ren- 
tricular  gntuvc  from  the  palmonary  tirtery  to  the  apex  nf  the  heart,  and  from  thence  carried  up 
■long  the  right  border  of  the  vcntncle,  as  fur  as  the  auriculo-ventricnlar  opening. 


The  following  parts  present  themselves  for  examination: — 

A  uriculo- ventricular. 

Opening  of  the  pulmonary  artery. 

Tricuspid. 

Semilunar. 


Openings 
Valves  . 
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And  a  muscular  and  tendinous  apparatus  connected  with  the  tricuspid  valves:— 
Columna;  cnmece.  Chorda)  tendineae. 

The  anrtcuJo-ventricuiar  ori^ce  is  the  large  oval  aperture  of  communication 
between  the  auricle  and  ventricle.  It  is  situated  at  the  base  of  the  ventricle,  near 
the  right  border  of  the  heart,  and  corresponds  to  the  centre  of  the  sternum 
between  the  third  costal  cartilages.  The  opening  is  about  an  inch  in  diameter, 
oval  from  side  to  side,  surrounded  by  a  fibrous  ring,  covered  by  the  lining  raem- 
brane  of  the  lieart,  and  ia  rather  larger  than  the  corresponding  aperture  on  the 
lefl  side,  being  sufficiently  largo  to  a<miit  the  ends  of  three  Bngers.  It  is  guarded 
by  the  tricuspid  valve. 

The  opening  of  tht  pulmonary  artery  is  circular  in  form,  and  situated  at  the 
summit  of  the  conus  arteriosus,  close  to  the  septum  ventriculorum.  H  is  placed 
on  the  left  side  of  the  auri en lo- ventricular  opening,  upon  the  anterior  aspect  of 
the  heart,  and  corresponds  to  the  upper  border  of  the  third  costal  cartilage  of  the 
left  side,  close  to  the  sternum.     Its  orifice  is  guarded  by  the  semilunar  valves. 

The  tricuspid  valve  consists  of  three  segments  of  a  triangular  or  trapezoidal 
shape,  formed  by  a  duplicature  of  the  lining  membrane  of  the  heart,  strengthened 
by  a  layer  of  fibrous  ti.ssue,  and  containing,  according  to  Kiirschner  and  Senate 
muscular  fibres.  Tliese  aegmeuta  are  connected  by  tneir  ba.ses  to  the  auriculo- 
ventricular  orifice,  and  by  their  sides  with  one  another,  so  as  to  form  a  continuous 
annular  membnane,  which  is  attached  round  the  margin  of  the  auriculo* ventricular 
opening,  their  free  margins  and  ventricularsurfacesaiVording  attachmentto  anum* 
bcr  of  delicate  tendinous  cords,  llio  chortUe  tendiiicsp.     The  largest  and  most  mov- 


able segment  is  placed  towards  the  loft  side  of  the  auriculo-ventricular  opening 

interposed  between  it  and  the  pulmonary  artery.    Another 

to  the  front  of  the  ventricle ;  and  a  third  to  its  posterior  wall.     The  central  part  of 


>emng  ^j 
ipoods  ^m 


each  segment  is  thick  and  strong;  and  the  lateral  margins  are  thin  and  inaeriiod. 
The  chordai  tendinea)  are  connected  with  the  adjacent  nuurgiits  of  the  principal 
segments  of  the  valve,  and  are  further  attached  to  each  segment  in  the  following 
manner : — 1 .  Throe  or  four  reach  the  attached  margin  of  each  segment,  where  tbey 
are  continuous  with  the  auriculo-ventricular  tendinous  ring.  2.  Others,  foor  to 
six  in  number,  are  attached  to  the  central  thickened  part  of  each  segment.  8.  The 
most  numerous  and  finest  are  connected  with  the  mar^nal  portioo  of  each 
eegmeut. 
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The  coJunmm  camesB  are  tbe  rounded  muscular  columns  which  project  from 
nearly  tho  whole  of  the  inner  surface  of  the  vcutricle,  exceptlog  near  the  opening 
of  ibe  pulmonary  artery.  They  may  be  classified,  accorciing  to  their  mode  of 
connection  with  the  ventricle,  into  three  sets.  ITie  first  set  merely  form  prominent 
ridges  on  the  inner  surface  of  tho  ventricle  ^^S  ^^^^^'^^'^  ^y  iheir  entire  length 
on  one  side,  a^  well  as  by  their  extremities.  The  second  eet  are  attached  by 
their  two  extremities  but  are  free  in  the  rest  of  their  extent ;  whilst  the  third  set 
{columnie  })apillar€s),  three  or  four  in  number^  are  attached  by  one  extremity  to 
the  wall  of  tho  heart,  the  opposite  extremity  giving  attachment  to  the  chonUe 
tewiineie. 

Tho  semilunar  valvet,  three  in  number,  guard  the  orifice  of  the  puhnonary  artery. 
They  consist  of  three  semicircular  folds,  formed  by  a  duplicature  of  the  lining 
membrane,  strengthened  by  fibrous  tissue.  They  are  atiiiched,  bv  their  convex 
marrrina,  to  the  wall  of  the  artery,  at  its  junction  with  the  ventricle,  tho  straight 
border  being  free,  and  directed  upwards  in  tho  course  of  tho  vessel,  against  the  sides 
of  which  they  are  pressed  during  the  passage  of  the  blood  along  its  canal.  The 
free  margin  of  each  is  somewhat  thicker  than  tho  rest  of  the  valve,  is  strengthened  ] 
by  a  bundle  of  tendinous  fibres,  and  presents,  at  its  middle,  a  small  projecting  fibro- 
cartilaginous nodule,  called  corpus  Arantii.  From  this  nodule,  tcndmoua  fibres 
radiate  through  the  valve  to  its  attached  margin,  and  these  fibres  form  a  consti- 
tuent part  of  its  substance  throughout  its  whole  extent,  excepting  two  narrow 
luiiated  portions,  placed  one  on  cither  side  of  the  noflulc,  inimcdiatoly  behind  the 
free  margin ;  here,  the  valve  is  thiu,  and  formed  merely  by  the  lining  membrane. 
During  the  passage  of  tho  blood  along  the  pulmonary  artery,  these  valves  are 
pressed  against  the  sides  of  its  cylinder,  and  the  course  of  tho  blood  along  tho  tube 
IS  uninterrupted;  but  during  the  ventricular  diastole,  when  the  current  of  blood 
along  the  pulmonary  artery  is  checked,  «ind  partly  thrown  back  by  its  clastic  walls, 
these  valves  become  immediately  expanded,  and.  eflectually  close  the  entrance  of 
the  tube.  When  tho  valves  are  closed,  the  lunatcd  jwrtions  of  each  are  brought 
into  contact  with  one  another  by  their  o])posed  surfaces,  the  three  fibro-cartilagi- 
nous  nodules  filling  up  the  small  triangular  space  that  would  be  otherwise  left  by 
the  approximation  of  the  three  semilunnr  folds. 

Between  the  semilunar  valves  and  the  commencement  of  the  pulmonary  artery 
are  three  pouches  or  dilatations,  one  behind  each  valve.  These  arcthe  pufmouary 
sinuses  itinusts  of  Valsalva),  iiimilar  sinuses  exist  between  the  semilunar 
valves  and  the  commencement  of  the  aorta ;  they  are  larger  than  the  pulmonary 
sinuses. 

The  Left  Aihucle  is  rather  smaller  but  thicker  than  the  rights  measuring  about 
one  line  and  a  half;  it  consists  of  two  parts,  a  principal  cavity  or  sinus,  and  an 
appendix  auricuhe. 

The  «iM«ff  is  cuboidal  in  form,  and  concealed  in  front  by  the  pulmonary  artery 
and  aorta ;  internally,  it  is  separated  from  the  right  auricle  by  the  septum  auricu- 
larum ;  and  behind,  it  receives  on  each  side  the  pulmonary  veins;  being  free  in 
the  rest  of  its  extent. 

Tho  appendix  aun'culee  is  somewhat  constricted  at  its  junction  with  the  auricle: 

it  is  longer,  narrower,  and  more  curved  than  that  of  the  right  side,  and  its  mar* 

gins  more  deeply  indented,  presenting  a  kind  of  foliated  appearance.   Its  direction 

'  is  forwards  towards  the  nght  side,  overlapping  the  root  of  tho  pulmonary 

artery. 

Id  order  to  examine  iU  interior,  ahorizontal  iocisioD  ebonld  bo  made  aloDfrtlie  attached  border 
or  the  auricle  to  the  ventricle;  mid,  rrom  the  middle  of  this,  a  second  iccbiioQ  shuidd  be  carried 
upwards. 

The  following  parts  then  present  themselves  for  examination : — 

The  openings  of  the  four  pulmonary  veins. 
Auriculo-ventricular  opening. 
Musculi  pcctinati. 
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The  ptilmonary  veins,  four  in  number,  open,  two  into  the  right,  and  two  into 
the  left  side  of  the  auricle.  The  two  Icll  voius  frequeatly  terminato  by  a  common 
opening.     They  are  not  provided  with  valves. 

The  auriculo-vtntricular  opening  is  the  largo  oval  aperture  of  comraqnication 
between  the  auricle  aud  vmitriclc.  It  is  rather  Boialler  than  the  oorrespouding 
opening  on  the  opposite  side. 

The  miisculi jitvtinaU  are  fewer  in  number  and  smaller  than  on  the  right  side; 
they  are  confined  to  the  inner  surface  of  the  appendix. 

On  the  inner  surface  of  the  .septum  auricularum  may  be  seen  ft  lunatcd  impres- 
sion, bounded  below  by  a  cresccntic  ridgi^,  tlie  concavity  of  wliich  is  turned 
upwards.    This  depression  is  ju^^t  above  the  fossa  ovftUs  in  the  right  auricle. 

Pig.  a-IS.— Th«  U'ft  Auricle  anrl  Ventricle  laid  open, 
Um  Aut«rior  Wftlls  of  boih  hv'mg  rvtuovcd. 


^>L. 
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The  Left  Vevtrict.e  is  longer  and  more  conical  in  shape  than  the  right  ven- 
tricle. It  forms  a  small  ])art  of  the  kft  side  of  the  anterior  surface  of  the  hearty 
and  a  considerable  part  of  its  posterior  suriiico.  It  also  forms  the  apex  of  the 
heart  by  its  projection  beyond  the  right  ventricle.  Its  walls  arc  much  thicker 
than  those  of  the  right  ventricle,  the  proportion  being  iis  2  to  1  (Bizot).  They 
are  also  thickest  in  the  broadest  part  of  the  ventricle,  becoming  gradually  thinner 
towards  the  base,  and  also  towaras  the  apex,  which  is  the  thinnest  part 

Its  cavity  should  iye  opcoeil  hj  ninkiiijr  nn  incUioa  through  its  anterior  wall  aloog:  tfac  left  vide 
nf  the  Tentricnliir  septum,  nail  carrying  it  rouml  tbu  apex  ond  along iu  posterior  stirdue  to  tio 
anricnlo-vcDlricular  opeoiog'. 


The  following  parts  present  themselves  for  examination; — 


A  uri  c  u  1  o- ventricular. 


Chordae  tcndincos. 


Valves 

Columnea  camese. 


Mitral. 
SemiluDOC 
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The  anrieuh-ventricular  opening  is  placed  to  the  left  of  the  aortic  orifi<».  be- 
neath the  right  auriculo-ventricular  opening,  opposite  the  centre  of  the  sternum. 
It  is  a  little  smaller  than  the  corresponding  aperture  of  the  opposite  side;  and, 
like  it,  is  broader  in  the  transverse,  than  in  the  antero«posterior,  diameter.  It  is 
surrounded  by  a  dense  fibrous  ring,  covered  by  the  lining  membrane  of  the  heart 
and  is  guarded  by  the  mitral  valve. 

The  aortic  opening  ia  a  amall  circular  aperture,  in  front  and  to  the  right  side  of 
the  auriculo-ventricular,  from  which  it  is  separated  by  one  of  the  segments  of  the 
mitral  valve.  Its  orifice  is  guarded  by  the  semilunar  valves.  Its  position  corre- 
sponds to  the  sternum,  on  a  line  with  the  lower  border  of  the  third  left  costal 
cartilage. 

Tlie  mitral  valve  is  attachetl  to  the  circumference  of  the  auriculo-ventricular 
orifice,  in  the  same  way  that  the  tricuspid  valve  is  on  the  opposite  side.  It  is 
formed  by  a  duplicatiire  of  the  lining  membrane,  strengthened  by  fibrous  tissue, 
and  contains  a  few  muscular  fibres.  It  is  larger  in  size,  thicker,  and  altogether 
stronger  than  the  tricuspid,  and  consists  of  two  segments  of  unequal  size.  The 
larger  segment  is  placed  in  front,  between  the  auriculo-ventricular  and  aortic  ori* 
fices,  and  is  said  to  prevent  the  filling  of  the  aorta  during  the  distension  of  the 
ventricle.  Two  smaller  segments  areusually  found  at  the  angle  of  junction  of  the 
larger.  The  mitral  valves  are  furnished  with  chorda;  tcndiueaj;  their  mode  of 
attachment  is  precisely  similar  to  those  on  the  right  side,  but  they  are  thicker, 
stronger,  and  les-s  numerous. 

The  semilunar  valves  surround  the  orifice  of  the  aorta;  they  are  similar  in 
Htructnre,  and  in  their  mode  of  attachment,  to  thfjse  of  the  pulmonary  artery. 
They  are,  however,  larger,  thicker,  and  stronger  than  those  of  the  right  aide ;  the 
lunula)  are  more  distinct,  and  the  corpora  Arantii  larger  and  more  prominent. 
Between  each  valve  and  the  cylinder  of  the  aorta  is  a  deep  depression,  forming 
the  iinus  aortici  (sinuses  of  VaUalva) ;  they  are  larger  than  those  at  the  root  of  the 
pulmonary  artery. 

The  colnmna  carnew  admit  of  a  subdivision  into  three  sets,  like  those  upon 
the  right  side ;  but  they  arc  smaller,  more  numerous,  and  present  a  dense  iTiterlace- 
ment,  especially  at  the  apex,  and  upon  the  posterior  wall.  Those  attached  by  one 
extremity  only,  the  mttscnli  jKipilUires,  are  two  in  number,  being  connected  one  to 
the  anUirior,  the  other  to  the  posterior  wall;  they  are  of  large  size,  and  terminate 
by  free  rounded  extremities,  iioxa.  which  the  chordae  teudines  arise. 

The  EmhcardiuTn  \?^  the  serous  membrane  which  lines  the  intemnl  surface  of 
the  heart;  it  assists  in  forming,  by  its  reduplications,  the  valves  contained  in  thia 
organ,  and  is  continuous  with  the  lining  membrane  of  the  great  blixH_l vessels. 
It  is  a  thin,  smooth,  tran.'^pju-ent  membrane,  giving  to  the  inner  surface  of  the 
heart  its  glistening  appearance.  It  is  more  opaque  on  the  left  than  on  the  right 
side  of  the  heart,  thicker  in  the  auricles  than  in  the  ventricles,  and  thickest  in  the 
left  auricle.  It  is  thin  on  the  musculi  pectiuati,  and  on  the  columnea  cameaj;  but 
thicker  on  the  smooth  part  of  the  auricular  and  ventricular  walls,  and  on  the  tips 
of  the  musculi  papillares. 

Stbo'ctube  of  the  Heart.  The  heart  consists  of  muscular  fibres,  and  of 
fibrous  rings  whicli  serve  for  their  attachment. 

The_/W"'o«»  rings  surround  the  auriculo-ventricular  and  arterial  orifices;  they 
arc  stronger  upon  the  left  than  on  the  right  side  of  the  heart.  The  auriculo* 
ventricular  rings  serve  for  the  attachment  of  the  muscular  fibres  of  the  auricles 
and  ventricles,  and  also  for  the  mitral  and  tricuspid  valves;  the  left  one  is  closely 
connectefl,  by  \tn  right  margin,  with  the  aortic  arterial  ring.  Between  these  and 
the  right  auriculo-ventricular  ring,  is  a  fibrocartilaginous  mass;  and  in  some  of 
the  larger  animals,  as  the  ox  and  elephant,  a  portion  of  bone. 

The  fibrous  rings  surrounding  the  arterial  orifices  serve  for  the  attachment  of 
the  great  vessels  and  semilunar  valves.     Each  ring  receives,  by  its  ventricular 


margin,  the  attachment  of  the  muscular  fibres  of  the  ventricles;    its  oppoc^ite 
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margin  presents  three  deep  semicircular  notches,  within  which  the  middle  coot 
of  the  artery  (which  prcaeuts  three  convex  semicircular  segments)  is  firmly  fixed : 
the  attachment  of  the  artery  to  ita  fibrous  ring  being  strengthened  by  the  ihm 
ccUnlnr  coat  and  serous  membrane  extemall  v.  and  by  the  endocardium  within.  It 
is  opposite  the  margins  of  these  semicircufar  notches,  in  the  arterial  ringa,  that 
the  endocardium,  by  its  reduplication,  forma  the  semilunar  valves,  the  fibrous 
structure  of  the  ring  l>eing  continued  into  each  of  the  segments  of  the  valve  at 
th'iA  part.  The  middle  coat  of  the  artery  in  this  situation  is  thtn,  and  the  sides  of 
the  vessel  dilated  to  form  the  sinuses  of  Valsalva. 

The  mitscular  structure  of  the  heart  consists  of  bands  of  fibre-s  which  present 
an  exceedingly  intricate  interlacement.  They  ax'e  of  a  deep  red  color,  and  marked 
with  transverse  strijc. 

The  muscular  fibres  of  the  heart  admit  of  a  subdivision  into  two  kinds,  those  of 
the  auricles,  and  those  of  the  ventricles,  which  are  quite  independent  of  one  another. 

Fihrcs  of  the  auricles.  These  are  disposotl  in  two  layer?,  a  euperficial  layer 
common  to  both  cavities,  and  a  deep  layer  proiwr  to  each.  The  superjicial  jil/rta 
are  most  distinct  on  the  anterior  surface  of  the  auricles,  across  the  bases  of  which 
they  run  in  a  transverse  direction,  forming  a  thin  but  incomplete  layer.  Some 
of  these  fibres  pass  into  the  septum  auricularum.  The  tiUt-nial  or  d^*^  fibres  proper 
to  each  auricle  wjnsist  of  two  sct^  hwpcd,  and  annular  fibres.  The  looped  Jihm 
pass  upwards  over  each  auricle,  being  attached  by  both  extremities  to  tbe  corre- 
sponding auriculo-ventricular  rings,  in  front  and  behind.  The  annular  fi}tre$  sur- 
round the  whole  exUjUjft  m  the  api>endiccs  auricuhe,  and  are  continued  upon  the 
walls  of  the  vena  cav»^d  coronary  sinus  on  the  right  side,  and  upon  tlie  pul- 
monary veins  on  the  left  side,  at  their  connection  with  the  heart.  I  n  the  appendioes, 
they  interlace  with  the  longitudinal  fibres. 

Fibres  0/  the  ventricles.  These,  as  in  the  auricles,  are  disposed  in  layers,  some 
of  which  are  common  to  both  ventricular  cavities,  whilst  others  belong  exclusively 
to  one  ventricle^  the  latter  being  chiefly  found  ttiward.s  the  biisc  of  the  beazt 
The  greater  majority  rf  these  fibres  are  connectetl  by  both  ends  with  the  auriculo- 
ventriculnr  fibrous  ring^  either  directly  or  indirectly  through  the  cbordm  ten* 
dineu3 ;  some,  however,  are  attached  to  tne  fibrous  rings  surrounding  the  arterial 
orifices. 

The  supcrfic'al  fibres  arc  either  longitudinal,  or,  more  commonly,  oblique  or  spiral 
in  their  direction,  and  towards  the  apex  are  arranged  in  the  formof  twisted  loops; 
the  deeper  fibres  are  circular. 

The  spiral  fibres  are  disposed  in  layers  of  various  degrees  of  thickness;  the 
most  sfiperficial,  on  the  fnmt  of  the  ventricles,  run  oblirpicly  from  right  to  lel\ 
and  from  above  downwards.  On  the  back  of  the  ventricles  they  are  directad 
more  vertically,  and  pass  from  \cfX  to  right. 

The  superficial  fibres  coil  inwards  at  the  apex  of  the  heart,  round  whicb  tbey 
are  arranged  in  a  whorl-like  iorm,  called  the  vortex,  dipping  beneath  tho  edijo  <m 
the  deeper  and  shorter  layers.  If  these  fibres  are  carefully  uncoiled,  in  a  heart 
previously  boiled,  the  cavity  i  f  the  left,  and  then  that  of  the  right  ventricle,  will 
te  exposed  at  this  point.  The  layers  of  fibres  siicces-sively  met  with  have  a  simi- 
lar arrangement;  the  more  superficial  and  longer  turning  inwards,  and  including 
the  deeper  and  shorter  band.s.  All  these  fibres  ascend  and  spread  out  upon  the 
inner  surface  of  the  ventricles,  forming  the  walls,  the  septum,  and  the  musculi 
papillares,  which  project  from  ^heso  cavities;  and  they  are  finally  inaerteil  into 
the  auriculo-ventncular  fibrous  rings,  or,  indirectly,  through  the  chord»  tendines. 
Of  these  spiral  fibres,  some  enter  at  the  interventricular  furrows,  and  surround 
either  ventricle  singly ;  others  ]>ass  across  the  furrows,  and  embrace  both  cavities. 
On  tracing  those  which  form  tho  vortex,  back  into  the  interventricular  septum, 
they  become  interlaced  with  similar  fibres  from  the  right  ventricle,  and  ascend 
vertically  upon  the  right  side  of  the  septum,  as  far  as  its  base,  in  the  form  of  a 
long  and  broad  band. 

(Srcular  fibres.    The  circular  fibres  ore  situated  deeply  in  the  substance  of 
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tlie  lieart ;  towards  the  base  they  enter  the  anterior  and  jjosterior  longitudinal 
farrows,  so  as  to  include  each  cavity  singly,  or,  passing  across  them,  surround 
both  ventricles,  more  fibres  passing  across  the  posterior  than  the  anterior  furrow. 
They  finally  ascend  in  the  substauco  ot'the  ventricle,  to  be  iuserttid  into  the  fibrous 
rings  at  its  base. 

Vesseh  and  Xerves.    Tho  arteries  supplying  the  heart  are  the  anterior  and  pos- 
terior coronary. 

The  veins  accompany  tho  arteries,  and  terminato  in  the  right  auricle.  Thoy  aro 
the  great  cardiac  vein,  tho  small  or  anterior  cardiac  veins,  and  the  vouib  cordis 
minimEe  {yente  lltehesiC), 

The  hjvvpkatics  terminate  in  the  thoracic  and  right  lymphatic  duct<^ 
The  nerves  are  derived  from  the  cardiac  plexuses,  which  are  formed  partly  from 
the  spinal,  and  partly  i'rora  the  sympathetic  system.  They  are  freely  distributed 
both  on  the  surihce,  and  in  the  substance  of  the  heart;  the  separate  filaments  being 
furnished  with  small  ganglia.  These  have  been  figured  by  liemak,  but  the  more 
extended  investigations  of  Dr.  Robert  Lee  have  shown  them  to  exist  in  great 
abundance,  both  in  tho  nerves  distributed  to  the  surface,  and  in  those  in  the 
interior  of  the  organ. 


PECUUARITrES  IN  TITE  YaSCULAR  STSTEM  OF  THE  F(ETC9. 

The  chief  peculiarities  in  the  heart  of  the  fretus  arc  the  direct  communication 
between  the  two  auricles  by  the  foramen  ovale,  uud  the  large  sixe  of  the 
Eustachian  valve.  There  arc  also  several  minor  peculiarities.  Thus,  the  position 
of  the  heart  is  vertical  until  tho  fourth  month,  when  it  commences  to  assume  an 
oblique  direction.  Its  size  is  al.so  very  considerable,  as  comjwred  with  the  body, 
the  proportion  at  the  second  month  being  as  1  to  50:  at  birth,  it  is  as  1  to  120 : 
whilst,  m  the  adult,  the  average  is  about  1  to  160.  At  an  early  period  of  fontol 
life,  the  auricular  portion  of  the  heart  is  larger  than  the  ventricular,  the  right 
auricle  being  more  capacious  tliau  the  left ;  but.  towards  birth,  the  ventricular 
portion  becomes  the  larger.  The  thickness  of  both  ventricles  is,  at  firsts  about 
equal ;  but,  towards  birth,  the  left  becomes  much  the  thicker  of  tho  two. 

The  foramen  ovale  is  situated  at  the  lower  and  back  part  of  the  septum 
auricularum.  Through  it  the  auricles  communicate  with  each  other.  It  attains 
its  greatest  size  at  the  sixtli  mouth. 

The  SujUachian  valve  is  developed  from  the  anterior  border  of  the  inferior  vena 
cava,  at  its  entrance  in  tho  auricle,  and.  rising  up  on  tho  left  side  of  tho  opening 
of  this  vein,  serves  to  direct  the  blood  from  the  inferior  vena  cava  through  tho 
foramen  ovale  into  tho  left  auricle. 

The  peculiarities  in  tho  arterial  system  of  the  foetus  are  the  communication 
between  the  pulmonary  artery  and  descending  aorta,  by  means  of  the  ductus 
arteriosus,  and  the  communicntion  between  the  internal  iliac  arteries  and  tho 
placenta,  by  the  umbilical  arteries. 

The  ductjis  arteriosus  is  a  short  tube,  about  half  an  inch  in  length  at  birth,  and 
of  the  diameter  of  a  goose-quill.  It  connects  tho  left  branch  of  the  pulmonary 
artery  with  the  termination  of  the  arch  of  the  aorta,  just  beyond  the  origin  of  tho 
left  subclavian  artery.  It  conducts  the  chief  part  of  the  blood  of  the  right  ventri- 
cle into  tho  descending  aorta. 

The  umbilical  or  hjjyoyaatric  arteries  arise  from  the  intenial  iliaes;  in  addition 
to  the  usual  branches  given  off  from  these  ves-sels  in  the  adult.  Ascending  along 
the  sides  of  the  bladder  to  its  fundus,  they  pass  out  of  the  abdomen  at  tho 
umbilicua,  and  are  continued  along  tho  umbihcal  cord  to  the  pLicenta,  coiling 
round  the  umbilical  vein.  They  return  the  blo<id  to  tho  placenta  which  has  been 
circulated  in  the  system  of  the  fostus. 

The  peculiarity  in  the  venous  system  of  the  foetus  is  the  communication 
established  between  the  placenta  and  tho  liver  and  portal  vein,  through  the 
umbilical  vein,  and  with  the  inferior  vena  cava  by  the  ductus  venosus. 


The  arterial  blood  destined  for  the  nutrition  of  the  foetns  is  carried  from  the 
placenta  to  the  fceius,  idorg  the  umbilicftl  cord,  by  the  umbilical  vein.  The 
umbilical  Tela  enters  the  abdomen  at  the  umbilicus,  and  posses  upwards  along  the 
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free  margin  of  the  suspensory  ligament  of  the  liver,  to  the  under  surfnco  of  this 
organ,  where  it  gives  off  two  or  three  branches  to  the  left  lobe,  one  of  which  ia 
of  large  size;  and  others  to  the  lobus  quadratua  and  lobus  Spigelii.  At  the 
trnn3vcrse  fissure,  it  divides  into  two  branches;  of  these,  the  larger  is  joined  hy 
the  portal  vein,  and  enters  the  right  lobe ;  the  smaller  branch  continues  onwards, 
under  the  name  of  the  ductus  venosus,  and  joins  the  left  hepatic  vein  at  the 
point  of  junction  of  this  vessel  witli  the  inferior  vena  cava.  The  blood,  thcro- 
fore,  which  traverses  the  unibilical  vein,  reaches  the  inferior  vena  cava  in  three 
diiterent  ways.  The  greater  quantity  circulates  through  the  liver  with  the  porta) 
venous  blood,  before  entering  the  cava  by  the  hepatic  veins ;  some  enters  the  liver 
directly,  and  is  also  returned  to  the  inferior  cava  by  the  hepatic  veins;  the  smaller 
quantity  passes  directly  into  the  vena  cava,  by  the  junction  of  the  ductus  venosua 
with  the  left  hepatic  vein. 

In  the  inferior  cava,  the  blood  carried  by  the  ductus  venosus  and  hepatic  veins 
becomes  mixed  with  that  returning  from  the  lower  extremities  and  visccni  of  th© 
abdumen.  It  enters  the  right  auricle,  aud,  gui<led  by  the  Eustachian  valve,  passes 
through  the  foramen  ovale  into  the  left  auricle,  where  it  becomes  mixed  with  a 
small  quantity  of  blood  returned  from  the  lungs  by  the  pulmonary  veins.  From 
the  lelt  auricle  it  passes  into  the  left  ventricle ;  and,  from  the  left  ventricle,  into 
the  aorta,  from  whence  it  is  distributed  almost  entirely  to  the  head  and  upper 
extremities,  a  small  quantity  bein^j  probably  tuirriisl  into  the  descending  aorta. 
From  the  head  and  U])per  extremities,  the  blood  is  returned  by  the  branches  of 
the  superior  vena  cava  to  the  right  aurichj,  where  it  becomes  mixed  with  a  small 
portion  of  the  blood  from  the  inferior  ciiva.  From  the  right  auricle,  it  descends 
over  the  Eustachian  valve  into  the  right  ventricle;  and,  from  the  right  ventricle, 
into  the  pulmonary  artery.  The  lungs  of  the  fcetus  being  solid,  and  almost 
impervious,  only  a  small  quantity  of  blood  is  distributed  to  them,  by  the  right 
and  left  pulmonary  arteries,  which  is  returned  by  the  pulmonary  veins  to  the  left 
auricle;  the  greater  part  passes  through  the  ductus  arteriosus  into  the  commence- 
ment of  the  descending  aorta,  where  it  becomes  mixed  :vith  a  small  quantity  of 
blood  transmitted  by  the  left  ventricle  into  the  aorta.  Along  this  vessel  it 
descends  to  H.u])ply  the  lower  extremities  and  viscera  of  the  al>domen  and  pelvis, 
the  chief  portion  being,  however,  conveyed  by  the  umbilical  arteries  to  the 
placenta. 

From  the  preceding  account  of  the  circulation  of  the  blootl  in  the  foetus,  it  will 
be  seen: — 

1.  That  the  placenta  serves  the  double  purpose  of  a  respiratory  and  nutritive 
organ,  receiving  the  venous  blood  from  the  foetus,  and  returning  it  again  re-oxy- 
genattid,  and  charged  with  additional  nutritive  material. 

2.  That  nearly  the  whole  of  the  blood  of  the  umbilical  vein  traverses  the  liver 
before  entering  the  inferi<)r  vena  cava ;  hence  the  large  size  of  this  organ,  especially 
at  an  early  period  of  fcetal  life. 

8.  That  the  right  auricle  is  the  point  of  meeting  of  a  double  current,  the 
blood  in  the  inferior  vena  cava  being  guided  by  the  Eustachian  valve  into  the  left 
aiiriele,  whilst  that  in  the  superior  vena  cava  descends  into  the  right  ventricle.  At 
an  early  period  of  foetal  life,  it  is  highly  probable  that  the  two  streams  are  quite 
distinct ;  lor  the  inferior  vena  cava  opens  almost  directly  into  the  left  auricle,  and  the 
Eustachian  valve  would  exclude  the  current  along  the  tube  from  entering  the 
right  ventricle.  At  a  later  period,  as  the  sepanition  btlwccn  the  two  auricles 
becomes  more  distinct,  it  seems  probable  that  some  slight  mixture  of  the  two 
streams  must  take  place. 

4.  The  blood  carried  from  the  placenta  to  the  foetus  by  the  umbilical  vein, 
mixed  with  the  blood  from  the  inferior  vena  cava,  passes  almost  directly  to  the  arch 
of  the  aorta,  and  is  distributed  by  the  branches  of  this  vessel  to  the  head  and  upper 
extremities;  hence  the  large  size  and  perfect  development  of  these  parts  at  birth. 

5.  The  bloofl  contained  in  the  descending  aorta,  chiefly  derived  from  that 
which  has  already  circulated  through  the  bead  and  limbs,  together  with  a  small 
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quantity  from  tlic  left  ventricki,  Is  distrnmUMl  to  Oi«  lowt^r  extremities;  lienceO^ 
small  aizo  and  imperfect  dovclopmcut  of  tbcsc  parta  at  birtli. 


Chaxges  in  the  Tascular  System  at  Bnirn. 

At  birth,  when  respiration  is  established,  an  increased  amount  of  blood  Ijoni' 
the  pulmonary  artery  passes  through  the  lungs,  which  now  perform  their  office  i 
respiratory  organs,  and,  at  the  same  time,  the  placental  circulation  is  cut  oC 
Tlie  foramen  ovale  becomes  gradually  closed  by  about  the  tenth  day  after  birth, 
a  valvular  fold  rising  up  on  the  left  side  of  its  miirgin,  and  ultimately  above  its 
upper  part;  this  valve  becomes  adherent  to  the  margins  of  the  fdruuien  for  the 
greater  i>art  of  its  circumference,  but,  above,  a  valvular  opening  is  left  between  the 
two  auricles,  which  sometimes  remains  pcrsistcnL 

The  dtKhis  arteriosus  begins  to  contract  immediately  after  respiration  is  esta3>- 
lishcd,  becomes  completely  closed  from  the  fourth  to  the  tenth  day,  and  ultimately 
degenerates  into  an  impervious  cord,  which  serves  to  connect  tho  left  pulmonary 
artery  to  the  concavity  of  the  arch  of  the  aorta.  1 

Of  tho  umlilical  or  ki/poffostric  arteries,  the  portion  continued  on  to  the  bladder 
from  the  trunk  of  Uie  corresponding  internal  iliac  remains  pervious,  as  the  supe- 
rior vesical  artery ;  and  the  part  between  the  fundus  of  the  bladder  and  the 
uiiibilieus  becomes  obliterated  between  tho  second  and  fifth  days  aft*r  birth,  and 
forms  the  anterior  true  ligament  of  this  viscus. 

The  umbilical  vein  and  ductus  vmosus  become  completely  obliterated  between 
the  second  and  fifth  days  aft«r  birth,  and  ultimately  dwindle  to  fibrous  cords;  the 
former  becoming  the  round  ligament  of  the  liver,  the  latter  the  fibrous  cor^ 
which,  in  the  adult,  znay  be  traced  along  the  fissure  of  the  ductus  venosus. 


Organs  of  Voice  and  Respiration. 
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Pig.  35S.~Sida  View  of  th«  Tlijroid 
aud  Cricoid  Cartilsgeii. 


The  hxRTSx, 

The  Larynx  is  the  organ  of  voice,  placed  at  the  upper  part  of  the  air-passage. 
It  is  tiitmittid  betweeu  the  trachea  and  bafie  of  the  tongue,  at  the  upper  and 
fore  part  of  the  neck,  where  it  forms  a  considerable  projection  in  the  middle  line. 
On  either  side  of  it  lie  the  great  vessels  of  the  neck;  behind,  it  forms  part  of 
the  boundary  of  the  pharynx,  and  is  covered  by  the  mucous  membrane  lining  this 
cavity. 

The  larynx  is  narrow  and  cj'lindrical  below,  but  broad  above,  where  it  presents 
the  form  of  a  triangular  l>ox,  being  flattened  behind  nnd  at  the  sides,  whilst  in 
front  it  is  bounded  by  a  prominent  vertical  ridge.  It  is  composed  of  cartilages, 
connected  together  by  ligaments,  movefl  by  numerous  muscles,  lined  by  mucous 
membrane,  and  supplied  with  vessels  and  nerves. 

The  cartilages  oi  the  hirynx  are  nine  in  number; — three  single,  and  three 
pairs: — 

Thyroid.  Two  Arytenoid. 

Cricoid.  Two  Comieula  Laryngia. 

Epiglottis.  Two  Cuneiform. 

The  Tliyroid  (««f>i9(  #;«(>(,  Uk«  a  shield)  is  the  largest  cartilage  of  the  larynx. 
It  consists  of  two  lateral  lamellae  or  aim,  united  at  an  acute  angle  in  front,  forming 
a  vertical  projection  in  the  middle  lino, 
which  is  prominent  above,  and  callm.1  the 
pomum  Adami.  This  projection  is  subcu- 
laDeous,  more  distinct  m  the  male  than  in 
the  female,  and  occasionally  separated  from 
the  integument  by  a  bursa  mucosa. 

Each  lamella  ia  quadrihiteral  in  form. 
Its  outer  stir/ace  presents  an  oblique 
ridge,  which  passes  downwards  and  for- 
wards from  a  tubercle,  situateil  near  the 
root  of  the  superior  oomu.  This  rid^ 
gives  attachment  to  tbo  Sterno-thyroid 
and  Tbyro-hyoid  muscles;  the  portion  of 
cartilage  included  between  it  and  the  poste- 
rior border,  to  part  of  the  Inferior  constric- 
tor mascle. 

The  inner  surface  of  each  ala  is  smooth, 
concave,  and  coveretl  by  mucous  membrane 
above  and  behind ;  but  in  front,  in  the  re- 
ceding  angle  formofl  by  their  junction,  are 
attached  the  epiglottis,  the  true  and  false 
chordra  vocales,  the  Thyroarytenoid  and 
Thyro-epiglottidean  muscles. 

The  uppt^r  border  of  the  thyroid  carti- 
lage is  deeply  notchefi  in  the  middle  line, 
immediately  above  the  poraum  Adaini, 
whilst  on  either  side  it  is  slightly  concave. 
This  border  gives  attachment  throughout  its  whole  extent  to  the  tbyro-hyoid 
membrane. 

The  lower  border  ia  connected  to  the  crifNsid  cartilage,  in  the  median  line,  by  the 
crico-thyroid  membrane :  and,  on  each  aide,  by  the  Crico-thyroid  muscle. 
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Ftff.  358.— The  Cartilnr"**of  the  Larynx. 
pMterior  Vk'tr. 
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Tiie  posterior  horders,  thicTc  aiid  rouniled,  terminate,  above,  in  the  superior  cornua; 
and,  below,  in  tbo  inferior  comua.  The  two  eaperior  cornua  arc  long  and  narrow, 
directed  backwards,  upwards,  and  iuwards;  and  teruunute  lu  a  ouuical  cxtremitT, 
wliich  gives  attachment  to  the  thyro-hjoid  ligament.  The  two  inferior  comua 
are  short  and  thick ;  they  paaa  forwanls  and  inwards,  and  present,  on  their  inner 
surfaces,  a  small,  oval,  articular  facet  for  articulation  with  the  side  of  the  cricoid 
cartilage.  The  posterior  border  receives  the  insertion  of  the  Stylo-pliaryngeua 
and  Pal&tO'pliaryngcus  muscles  on  each  side. 

The  Cricoid  Caftihffe  is  sft' 
called  from  its  resemblance  to 
a  signcl-ring  (xptxof  litot,  like 
a  ring).  It  is  smaller  but  thicker 
and  stronger  than  the  thyroid 
cartilage,  and  forms  the  lower 
and  back  part  of  the  cavity  of 
the  larynx. 

Its  anterior  half  is  narrow, 
convex,  affording  attachment  in 
front  and  at  the  sides  to  the 
Crico-thyroid  muscles,  and,  be- 
hind those,  to  part  of  the  Inferior 
constrictor. 

Its  posterior  ha  If  is  very 
broad,  both  from  side  to  side 
imd  from  above  downwards;  it 
presents  in  the  middle  line  a 
vertical  ridge  for  the  nttjichraeni 
of  the  longitudinal  (ibrea  of  the 
oesophagus,  and  on  either  side 
of  this  is  a  broad  depression  for 
the  Crico-aryta&noideufl  posticus 
muscle. 

At  the  point  of  junction  of 
the  two  halves  of  the  cnrtilnge 
on  either  side,  is  a  small  rouni^ 
elevation,  for  articulation  with 
the  inferior  cornu  of  the  thyroid^ 
cartilage. 

The  h\e^  border  of  the  cricoid 
cartilage  is  horizontal,  and  coo- 
nected  to  the  upper  ring  of  the 
trachea  by  fibrous  membrane. 

Its  itpp'n-  bonier  is  directed  ob- 
liquely upwartls  and  backwards 
owing  to  the  great  depth  of  iw 
posterior  surface.  It  gives  at- 
tachment, in  front,  to  the  crico- 
thyroid membrane;  attbeside^ 
to  part  of  the  same  membran*, 
and  to  the  lateral  Crico-arytfr- 
noid  mnsclc;  behind,  the  highest  point  of  the  upper  border  is  surmounted  on  eacl 
side  by  a  smooth,  ovid  surface,  for  articulation  with  the  arytenoid  cartilage.  B** 
twccn  the  articular  surfaces  is  a  slight  notch,  for  the  attachment  of  part  of  the 
Aryt«noideu3  muscle. 

ilie  inner  aurfcux  uf  the  cricoid  cartilage  is  smooth,  and  lined  by  mucous  mem- 
brane. 

tiiQ- Arytenoid  Cartilaga  are  so  colled  &om  the  resemblance  they  bear,  wheo 
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approximated,  to  the  mouth  of  a  pitcher  (ipvriura-f»8o(,  Ukc  a  pitrher).  Tliey  (ire 
two  ia  uumber,  aud  sltuateil  at  the  upper  border  of  tlie  cricoid  cartilage,  at  the 
back  of  the  larynx.  Eacli  cartihigc  ia  pyramidal  iu  form,  aud  presents  for  ex- 
amination three  surfaces,  a  base,  and  an  apex. 

The  posterior  surface  ia  triangular,  smooth,  concave,  aud  lodges  part  of  the 
Arytenoid  muscle. 

The  anterior  surface,  somewhat  convex  and  rough,  gives  attachment  to  the 
Thyro- arytenoid  muscle,  and  to  the  falsw;  vocal  cord. 

The  ifUernal  surface  is  narrow,  smooth,  and  flattened,  covered  by  mucous  mem- 
brane, and  lies  almost  ia  apposition  with  the  curtihige  of  the  opposite  side. 

The  base  of  each  cartilage  is  broad,  and  presents  a  concave  smooth  surface,  for 
articulation  with  the  cricoid  cartilage.  0\  its  three  angles,  the  external  one  is 
short,  rounded,  and  prominent,  receiving  the  insertion  of  the  posterior  and  lateral 
Crico- arytenoid  muscles.  The  anterior  one,  also  prominent,  but  more  pointed, 
gives  attachment  to  the  true  vocal  cord. 

The  apex  of  each  cartilage  is  pointe*!,  curved  backwards  and  inwards,  and 
surmounted  by  a  small  conical-sbaped,  cartilaginous  nodule,  cornictihan  hryitgis 
(cartilage  of  Santorini).  This  cartilage  is  sometimes  united  U)  the  arytenoiil,  and 
serves  to  prolong  it  backwards  and  inwards.  To  it  is  attached  the  aryteno- 
cpiglottidean  fold. 

The  cuneiform  cartilages  (cartilages  of  Wrisberg)  are  two  small,  elongated, 
cartilaginous  bodies,  placed  one  on  each  side,  in  iho  fold  of  mucous  membrane 
which  extends  from  the  ajMJX  of  the  arytenoid  cartilage  to  the  side  of  the 
Qp\^\QXl\&{anjteno€pifjhUidcanfoUi)\  they  give  rise  to  the  small  whitish  eleva- 
tions on  the  inner  surface  of  the  mucous  membrane,  just  in  front  of  the  arytenoid 
cartilages. 

The  rpiijhtlis  is  a  thin  lamella  of  fibro- cartilage,  of  a  yellowish  color,  shaped 
like  a  leaf,  and  placed  behind  the  tongue  in  front  of  the  superior  opening'of 
the  larynx.  During  respiration,  its  direction  is  vortically  upwanls,  its  free 
extremity  curving  forwards  towards  the  base  of  the  tongue;  but  when  the  larynx 
is  drawn  up  beneath  the  base  of  the  tongue  during  deglutition,  it  is  carried 
dow^nwards  and  biickwarda^  so  as  to  completely  close  the  opening  of  the  larynx. 
Its  free  extremity  is  broad  and  rounded ;  its  attached  end  is  long  and  narrow, 
and  connected  to  the  receding  angle  between  the  two  alie  of  the  thyroid  cartilage, 
juat  below  the  median  notch,  by  a  long,  narrow,  ligamentous  band,  the  thyro- 
epiyhitir.  Hijainatt.  It  is  also  connected  to  the  posterior  surface  of  the  body  of 
the  hyoid  boue,  by  an  elastic  ligamentous  band,  the  hyo-epifjlotlic  Jijament. 

Its  anterior  or  Ungual  surface  is  curve<l  forwards  towards  the  tongue,  and 
covered  by  mucous  membrane,  which  is  rellected  on  to  the  sides  and  base  of 
this  organ,  forming  a  median  and  two  lateral  folds,  the  ghsso-epifjhUi<icaii 
Uffaments. 

Its  posterior  or  laryngeal  surface  is  smooth,  concave  from  side  to  side,  convex 
from  above  downwards,  and  covered  by  mucous  membrane ;  wlien  this  is  removed, 
the  surface  of  the  cj»rtilage  is  seen  to  be  studded  with  a  number  c^f  .small  mucous 
glands,  which  are  lodged  in  little  pits  upon  ita  surface.  To  its  sides  the  aryteno- 
epiglottideim  folds  arc  attadied. 

Structure.  The  epiglottis,  cuneiform  cartilages,  and  cornicula  laryngis  are 
composed  of  yellow  cartilage,  which  shows  little  tendency  to  ossiiicatioh ;  but  the 
other  cartilages  resemble  in  structure  the  costal  cartilages,  becoming  more  or  less 
ossified  iu  old  age. 

LitjameiUs.  The  ligaments  of  the  larynx  are  extrinsic,  as  those  connecting  the 
thyroid  cartilage  with  the  os  hyoiflcs;  and  intrinsic,  as  those  connecting  the 
several  cartilaginous  segments  to  each  other. 

The  ligaments  connecting  the  thynjid  cartilage  with  the  os  hyoides  are 
three  in  number ; — the  thyrohyoid  membrane,  and  the  two  lateral  thyrohyoid 
ligaments. 

The  ihyrO'hyoid  mtanhraw  is  a  brood,  iibro-clastic,  membranous  layer,  attached 
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below  to  tKo  upper  border  of  tbe  thyroid  curtilage,  nnrl  nbove  to  the  upper  border 
of  tUo  inner  surliice  of  the  liyoid  boue ;  being  separated  from  the  posterior  surfaoo 
of  the  hyoid  bone  by  a  synovinl  bursa.  It  is  tnickcr  in  the  middle  line  th.in  ol 
either  side,  in  which  situation  it  is  pierced  by  the  superior  laryngeal  vessels  and 
nerve. 

The  two  hlcral  Uiyro-hjoid  UgamenVi  are  roundwl,  clastic  cords,  which  pass 
bettpeen  the  superior  corn ua  of  the  thyroid  cartilage,  to  the  extremities  of  the 
greater  cornua  of  the  hyoid  bone.  A  small  cartilaginous  nodule  {oartilago  triUeedj, 
sometimes  bony,  is  found  in  each. 

Tlie  ligamenUs  connecting  the  thyroid  cartilage  to  the  cricoid  are  alao  three  in 
number;  the  crico-thyroid  membrane,  and  the  capsular  ligaments  and  synovial 
membrane. 

The  crico-lhyroid  membrane  is  composed  mainly  of  yellow  elastic  tissue.  It  i» 
of  triangular  sha[>c ;  thick  in  front,  Avhere  it  connects  together  the  contiguous 
mar^us  of  the  thyroid  and  cricoid  cartilages;  thinner  at  each  side,  where  it  ex- 
tends from  the  superior  Ixirilcr  of  the  cricoid  cartilage  to  the  inferior  margin  of 
the  true  vocal  cords,  with  which  it  is  closely  united  in  front. 

The  anterior  portion  of  the  crico-thyroid  membrane  is  convex,  concealed  on 
«iach  side  by  the  Crico-thyroid  muscle,  subcutaneous  in  the  middle  line,  and  crossed 
horizontally  by  a  .sitiull  iiniistoinolic  arterial  arch,  formed  by  the  junction  of  the 
crico-thyroid  branches  on  cither  side. 

The  lateral  portions  arc  lined  internally  by  mucous  membrane,  and  covered  by 
the  lateral  Crico- arytenoid  and  Thyro- arytenoid  muscles. 

A  capsukir  ligament  incloses  the  articulation  of  the  inferior  comu  of  the 
thyroid  with  the  side  of  the  cricoid,  on  each  side.  The  articulation,  is  lined 
by  synovial  membrane. 

The  ligaments  connecting  the  arytenoid  cartilages  to  the  cricoid  are  two  thin 
and  loose  capsular  ligaments  connecting  together  the  articulating  surfaces,  lined 
internally  by  synovial  membrane,  anci  strengthened  behind  by  a  strong  jmsterior 
erioo-arytenoid  ligament,  which  extends  from  the  cricoid  to  the  inner  and  back, 
part  of  the  base  of  the  arytenoid  cartilage. 

The  ligaments  of  the  epiglottis  are  the  hyo-epiglottic,  the  thyro-epiglottic,  and 
the  three  glosso-epi glottic  folds  of  mucous  membrane  which  connect  the  epiglottis 
to  the  sidc3  and  bnse  of  the  tongue.     The  latter  have  been  alreatly  descrilxJtL 

Tlie  hyo-epiijhttic  Ufjavicnt  is  an  clastic  fibrous  band,  which  extends  from  the 

anterior  surface  of  the  epi- 
Fig.  357^Tb«Uryux«id  adjacent  part*.  gi^^jg^   ^ear   its  apex.  to  the 

posterior  surface  of  the  body 
fi*«>M*     jct^  of  the  hyoid  bone. 

The  til ifro-ejiighuie  ligament 
is  a  long,  slender,  elastic  cord, 
which  connects  the  apex  of  the 
epiglottis  with  the  receding 
angle  of  tho  thyroid  cartilage, 
immediately  beneath  the  me- 
dian notch,  alK>ve  the  attAch- 
racnt  of  the  vocal  cords. 

Interior  o/  the  Ijoryfur.    The 

superior  aperture  of  tJie  ioryns 

(fig.  357)  is  a  triangular  or 

cordiform     opening,    narrow 

- .    j«^,  _y,.  _i  ■- '  ^-v  in   front,  wide   behind,    and 

J^^J^JlirfR^l^^if  ilMf       "n  sloping  oblifiuely  downwards 

■J^^J?  (  and  backwards.    It  is  bounded 

■ft«i  ^  r^f*  \  in    front    by  the    epiglottic; 

behind,  by  the  apices  of  the 
ar3rtenoid  cartilages,  and  thecornicula  laryngia;  and  laterally,  by  a  fold  of  mucous 
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membrane,  inclosing  ligamentous  and  muscular  fibres,  stretched  betwben  tlm  sides 
of  Ibe  epiglottis  aucl  the  apex  of  the  arytenoid  canilnge:  these  are  the  aryteuo- 
epigiottifiean  folds,  on  the  margins  of  wlJich  the  cuneifurm  cartilages  form  a  more 
or  less  distinct  whitish  prominenee. 

The  cavity  of  t/te  hrt/nx  extends  from  the  aperture  behind  the  epiglottis  to  the 
lower  border  of  the  cricoid  cartilage.  It  ia  divided  into  two  parts  by  the 
projection  inwards  of  the  vocal  cords  and  Thyro-arytenoid  muscles:  between 
the  two  conls  is  a  long  and  narrow  triangular  fissure  or  chink,  the  yhttis  or  rima 
ghltidi^.  The  portion  of  the  cavity  of  tlie  larynx  above  the  glottis  is  bnwid  and 
triangular  in  shape  above,  and  corresponds  to  the  interval  between  the  alaj  of  the 
thyroid  cartilage ;  the  portion  below  the  glotti.s  ia  at  first  elliptical,  and,  lower 
down,  of  a  circular  form. 

The  fffoUis  or  rima  tjlnitidis  is  the  interval  between  the  inferior  vocal  cords. 
The  two  superior  or  false  vocal  cords  are  placed  above  the  latter,  and  are  formed 
almost  entirel}*  by  a  folding  inwards  of  the  mucons  membrane ;  whilst  the  two 
inferior  or  true  vocal  cords  are  thick,  strong,  and  formed  partly  by  mucous  mem- 
brane, and  partly  by  ligamentous  fibres.  Between  the  true  and  false  vocal  corrls, 
on  each  fii(ie,  ifl  an  oval  depression,  the  sinus  or  ventrirJe  of  ifie  larynx,  which 
leads  upwards,  on  the  outer  side  of  the  superior  vocal  cord,  into  a  cajcal  pouch  of 
variable  size,  the  sacculns  hrywjis. 

The  rima  ghttidis  is  the  narrow  fissure  or  chink  between  the  inferior  or  truo 
vocal  oords.  It  is  the  narrowest  part  of  the  cavity  of  the  larynx,  and  oor- 
responds  to  the  level  of  the  arytenoid 
cartilages.  Its  length,  in  the  male, 
measures  rather  less  than  an  inch,  its 
breadth  when  dilated  varying  at  its 
widest  part  from  a  third  t*i  half  an 
inch.  In  the  female,  these  measure- 
ments arc  loss  by  two  or  three  lines. 
The  form  of  the  glottis  varies.  In  a 
quiescent  $iote^  it  is  a  narrow  fissure 
a  little  enlarged  and  rounded  behind. 
In  insjnratioH,  it  is  widely  open,  some- 
what triangular,  the  b:ise  of  the  triangle 
directed  backwards,  and  corresponding 
to  the  space  between  the  separiited 
flrytcnoirl  cartilages.  In  cxjn'ralinn, 
it  id  smaller  than  during  inspiration. 
"When  sound  is  produced,  it  is  more 
narrowed,  the  marina  of  the  aryte- 
noid cartilages  being  brought  into 
contact.,  and  the  edges  of  the  vocal 
cords  approximated  and  made  parallel; 
the  degree  of  approximation  and  ten- 
sion corresponding  to  the  height  of 
the  note  pro<luced. 

The  gitjferior  or  /abe  vocal  ords,  so 
called  because  they  are  not  directly 
conoemod  in  the  production  of  the 
voice,  are  two  folds  of  mucous  mem- 
brane,   inclosing    a   delicate    narrow 

fibrous  baud,  the  superior  thyroarytminid  ligamenL  This  ligament  CODsista  of  a 
thin  band  of  elastic  tissue,  attached  in  front  to  the  angle  of  the  thyroid  cartilage 
below  the  epiglottis,  and  behind  to  the  anterior  surface  of  the  arytenoid  cartil:^. 
The  lower  border  of  this  ligament,  inclosed  in  mucoiLs  membrane,  forms  a  free 
crcscentic  margin,  which  constitutes  the  upper  boundary  of  the  ventricle  of  the 
larynx. 
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The  inferior  or  true  vwal  eords,  so  called  from  their  being  concerned  in  the 
production  of  souad,  nre  two  titrong  fibrous  bands  {iitferlor  Oiyro-ni-yUiuml  Uffa- 
fnejiU),  coverod  exteruully  by  a  thin  layer  of  mucous  membrauo.  Kacb  Ugomcnt 
consists  of  a  band  of  yellow  clastic  tissue,  attached  in  front  to  the  depression 
between  the  two  alas  of  the  thyroid  cartilage,  and  behind  to  the  anterior  an^^Ie  of 
the  bnae  of  the  arytenoid.  Its  lower  border  is  continuous  with  the  thin  Inlorat 
part  of  the  crico-thyroid  membrane.  Its  upper  border  forms  the  lower  bouodarj- 
of  the  ventricle  of  the  larynx.  Externally,  the  Thjro-arytienoideus  niuscle  lies 
parallel  with  it.  It  la  eoverod  intenuilly  b}'  mucous  membrane,  whicti  i.s  extremely 
thin,  and  closely  adlierent  to  its  surface. 

The  wntrick  of  the  iarynx  ia  an  oblong  fossa,  situated  between  the  superior 
and  inferior  vocal  eonls  on  each  side,  and  extending  nearly  their  entire  length. 
This  fossa  is  bounded  above  by  the  free  crescentic  edj^e  of  the  superior  vocal 
cord;  below,  by  the  straight  margin  of  the  true  vocal  cord;  externally,  by  the 
corresponding  Tliyro-arytienoidcus  rnuscle.  The  anterior  part  of  the  ventricle 
leads  up  by  a  narrow  opeuiug  into  acfccal  pouch  of  mucous  membrane  of  variable 
size,  calle<l  the  laryngeal  pouch. 

The  saccuiiui  laryn'jis  or  laryngeal  pouch  is  a  membranous  sac,  placed  between 
the  superior  vocal  cord  and  the  inner  surface  of  the  thyroid  cartilage,  occasionally 
exten<ling  as  far  as  its  upper  Iwrtler:  it  is  conical  in  fiinn,  and  cnrve<l  slightly 
backwards,  re^'mbling  in  form  a  Plirygian  cap.  On  the  surface  of  its  mucous 
membrane  arc  the  opcniii.x^  of  sixty  or  seventy  small  follicular  gland-s  which  are 
lodged  in  the  submucous  areolar  tissue.  This  sac  is  inclosed  in  u  fibrous  eapsule, 
continuous  below  with  the  superior  thvTo-arytenoid  ligament;  its  laryngeal 
surface  is  covered  by  the  Arytajno-epiglottidcus  inferior  muscle  ( C<ympresaor  tae- 
cuU  larynffis,  ITilton),  whilst  its  exterior  is  covered  by  the  Thyro-epiglottideus 
muscle.  Tliese  muscles  compres.s  the  saccnius  Inryngit*,  and  discharge  the  secre- 
tion it  contains  upon  the  chordie  vocales,  the  surfaces  of  whicli  it  is  intended  to 
lubricate. 

Mi'scLEs  OF  THE  Larynx.  Thc  intrinsic  muscles  of  the  larynx  are  eight  in 
numlxT;  five  of  which  are  the  muscles  of  the  chorda)  vocales  and  rima  glottidis^ 
and  three  are  connected  with  the  epiglottis. 

Thc  five  muscles  of  the  chorda;  vocales  and  rima  glottidis  are  the 


Crioo-thvroid. 

Crico-aryfcenoideus  posticus. 
Crico-aryta?Qoideus  lateralis. 


A  rytronoidcus. 
Thyro-arytajnoideus. 


The  Orico-thyroid  is  triangular  in  form,  and  situated  at  the  fore  part  and  side 
of  thc  cricoid  cartilage.  It  arises  from  thc  front  iind  l;itt'ral  part  of  the  cricoid 
cartilage;  its  fibres  diverge,  passing  obliquely  ujiwards  and  outwanls,  to  be 
inserted  into  the  lower  and  inner  borders  of  the  thyroid  cartilage;  from  near  tlic 
median  line  in  front,  as  far  back  as  the  inferior  cornu. 

Thc  inner  borders  of  these  two  muscles  are  separated  in  the  middle  line  by  ft 
triangular  interval,  occupied  by  thc  crico-thyroid  membrane. 

The  Crirtharytienoiikus  posticus  ^arises  from  the  broad  depression  occupying 
each  lateral  half  of  tlie  posterior  surface  of  the  cricoid  cartilage;  its  fibres  pMS 
upwards  and  outwards,  and  converge  to  be  in.serted  into  the  outer  angle  of  th* 
base  of  thc  arytenoid  cartilage.  The  upper  fibres  are  nearly  horizontal,  tho 
middle  oblique,  and  the  lower  almost  vertical.' 


'  Dr.  Merkel,  of  Ix'ii>gic.  has  lalely  Jescrihetl  a  nmscnlar  »!ii>  wliicb  OL-vaMonally  nleiidf 
botwwn  tlii»  outer  honkr  nf  ihc  posteriiir  surface  of  the  rriL-oiJ  cartiUfrt?.  ami  the  [uittterinr  mar- 
(jin  of  ilic  ioferior  cortiu  of  thn  ihj^roid  ;  this,  he  rails  the  "  MdsciiIuk  kerato-fricoirlcus,"  It  tf 
not  foiitnl  ill  every  larvnx.  iiiii]  when  pn-sent  exists  usually  only  on  one  side,  but  is  occasiotiiUlr 
found  on  l>i>lh  aitles,  Mr.  Turner  iKittnbtinih  AftfU'ralJnunial.  Ft'h.  ISfiOl  elates  tbAt  it  t?  foooil 
in  Iho  nilioof  21.8  ]»erceat.  Its  action  i»  to  fix  the  lower  horn  of  Ihe  thyroid  cnrtils^  bnrkmHs 
und  downwanln,  oppo?in(f  in  some  meuoro  tho  part  of  the  crico-thyroiu  muscle  connected  to  tlw 
imtcrior  margin  ot  thc  Lorn. 
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Tig.  359.— MiuiuIcB  of  Larrux,  Sltlu  View. 
Itij-lit  AU  of  TlijToid  CiLTiiiagu  reioor^d. 
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The  Crico-aryttenoitleHs  iatfralis  is  am;Uler  tban  the  preceding,  and  of  nn 
oblong  form.  It  arisen  from  the  npper  border  of  ilits  sido  of  the  cricoid  curtUii^e, 
and.  passing  obliquuly  U|>\viu-da  and 
backwards,  is  inserted  into  the  outer 
angle  of  the  base  of  the  arytenoid 
cartilage,  in  front  of  the  preceding 
muscie. 

The  Thyro-an/tintoufeiis  is  a  broad, 
flat  miwcle,  which  Ues  paralli?)  wilh 
the  outer  side  of  the  true  vocal  cord. 
It  ari.ses  in  front  from  the  lower 
half  of  the  roccdinj^  angle  of  the 
thyroid  cartilage,  and  from  the 
crico-thyroid  membrane.  Its  fibres 
pass  horizonUilly  biick wards  and 
outwards,  to  l>e  inserted  into  the 
base  and  anterior  surface  of  the 
arytenoid  cartilage.  This  muscle 
consi.sLs  of  two  l;L.-«cicu!i.  The  in- 
/vrior,  the  thickest,  is  inserted  into 
the  anterior  angle  of  the  base  of  the 
arytenoid  caitihij^e,  and  into  the  ad- 
jacent portion  of  its  anterior  surface; 
it  lies  parallel  with  the  true  vocal 
cord,  to  which  it  ia  occasionally  ad- 
herent. Tlie  tfUfifrior  fasciculus, 
the  thinnest,  is  in.sertcfl  into  the 
anterior  surface  and  outer  border  of 
the  arytenoid  cartilage  above  the 
precedmg  fibres;  it  lies  on  the  outer 
side  of  the  sacculus  laryngis,  imme- 
diately beneath  its  mucous  lining. 

The  Arytxtioifkujs  is  a  single 
muscle,  filling  up  the  posterior  con- 
cave surface  of  the  arytenoid  carti- 
lages. It  arises  from  the  jxxsterior 
surface  and  outer  lx)rdcr  of  one 
arytenoid  cartilage,  and  is  inserted 
into  the  eorresjwnding  parts  of  the 
opposite  cartilage.  It  consists  of 
three  planes  of  fibres ;  two  oblique, 
and  one  transverse.  The  oblit/ne 
Jihres,  the  most  superficial,  form 
two  fasciculi,  which  jiass  from  the 
base  of  one  cartilage  to  the  ape.x  of 
the  opposite  one.  The  IramverM 
fibres,  tlie  dce[)est  and  most  nume- 
rous, pass  transversely  across  be- 
tween the  two  cartilages:  hence  the 
Arytienoideus  was  formerly  con- 
sidered as  several  mu-sclcs,  under 
the  names  of  trmisverai  and  obliqui. 
A  few  of  the  oblique  fibres  are  oc- 
casionally continued  round  the  outer 
margin  of  the  cartilage,  and  blend 
Avith  the  Thyroarytenoi<l  or  the 
Arytfeno-epiglottideud  muscle. 


Fig.  360. — lolcrior  of  tlie  Larynx,  Boon  from 
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The  muscles  of  the  epiglottis  are  tbe 

Thyro-epiglottitleua. 
Arytfcno-epiglottideus  superior. 
Arytaino-epigloltidcus  interior. 

The  Hit/ro-cpiglottideus  is  a  delicate  fasciculus,  wh  ieli  ftrises  from  the  inner  surface 
of  the  thyroid  caitilagc,  just  external  to  the  origin  of  tliu  Thyroarytenoid  muscle, 
and.  spreading  out  upon  the  outer  surface  of  the  sacculus  laryngi:},  some  of  its 
fibres  are  lost  in  the  aryteuo-cpiglottidcan  fold,  whilst  others  are  continued  for- 
vrards  to  the  margin  of  the  epiglottis  {Bqfirssor  qn'ylottidis). 

The  ArylH'no-tjiitjhttulvus  stijjerior  consists  of  a  few  delicate  muscular  fa»;icTili, 
"which  artae  from  the  apex  of  the  arytenoid  cartilage,  and  IxKjomc  lost  in  the  fold 
of  mucous  iiicmhruiie  extending  between  the  arytenoid  cartilage  and  side  of  the 
epiglottis  {arytcM-ipiglotUdean  foUh). 

Tbe  Aryta^nO'€piglotli(leus  inferior  {Compressor  saccnti  laryngxs,  Hilton)  arises 
from  the  arytenoid  cartilage,  just  above  the  attachment  of  the  superior  vocal  cord; 
pashiug  forwards  and  upwanls,  it  spreads  out  upon  the  inner  and  up|>er  jmit  of 
the  sacculus  laryngis,  and  is  inserted,  by  a  broad  ullaehment,  into  the  margin  of  the 
epiglottis.  This  muscle  is  separated  from  the  preceding  by  an  indistinct  areolar 
interval. 

Actions.  In  considering  the  actions  of  the  muscles  of  the  larynx,  they  may  bo 
conveniently  divided  into  two  groujw,  viz.:  1.  Those  which  open  and  close  tbe 
glottis.     2.  Those  which  regulate  the  degree  of  tension  of  the  vcwal  eords. 

1.  The  muscles  which  open  the  glottis  are  the  Orico-arytieuoidci  postici;  and* 
those  which  close  it  arc  the  Arytuniuiileus,  and  the  Crieo-aryliEnoidei  lateralea. ' 
2.  The  muscles  which  regulate  the  tension  of  the  vocal  cords  arc  the  Crico 
thyroidei,  which  make  tense  and  elongate  thera,  and  the  Thyro-arytajnoidci,  which 
relax  and  shorten  them.  TheThyro-epiglcjttideus  is  a  depressor  of  the  epiglottis, 
and  the  Arytajuo-epi^dottidei  constrict  the  supL-rior  aperture  of  the  larynx,  com- 
press the  saeculi  laryngis,  and  empty  thera  of  their  contents. 

The  Cn'rrp-an/ttrnm'tJci  potiici  wnnratt*  the  fhonitc  rocaIc«.  aud,  ronwriucntly.  open  the  glottis. 
(>)*  roiatini;  the  l>n.''e  of  the  uryteruiid  vitrtiliii^'-rx  oiitwanls  and  tmckwurds  ;  e^u  that  their  snterior 
aQgt)?s.  aud  the  ligumcDts  attached  to  them,  become  iriUek  eepurateJ,  tbe  vocal  cords,  at  tli« 
suine  lime,  bciog  mude  tense. 

The  1  'n€0-art/ttniuuUi  laternlrit  close  the  frlottia,  lij*  rotating  the  base  of  iho  arytCDoiil  carti. 
lagea  innurds,  Bo  bs  to  ftpproximatc  their  aaterior  unties. 

The  Ar\itaenoidcu»  mmcle  approximntcs  the  uryteiiuid  cartilages,  aoil  thus  closes  the  opeaiif^ 
of  the  plottis,  especially  at  its  back  part.  ' 

I1ie  Crirf^Jhi/roid  tuusrJeji  effect  tbe  teDsioD  and  elongation  of  the  vocal  cords,  by  drawia; 
down  the  ihrroid  eiirtiliigc  over  ihe  cricoid. 

The  TTf j/iv-an/itrnoiclci  vntttclc*  drav  the  arytenoid  cnrtilodes.  topethtr  with  the  |>»rl  of  lbs 
cricoid  to  which  they  are  cooDccttrd,  forwards  towards  tbe  tliyruid.  and  Ihuit  Khortrn  and  reUx 
the  Tocal  cord*. 

1*ho  Tbtfro-fjtijjlftttidci  depre-As  tbe  epiglottis,  and  aityist  in  compressing  the  eaccnli  laryngis. 
The  Arifttnio-^piiilottitteus  superior  conslricts  tbe  BiiiM-rior  nperlore  or  the  lurvnx.  when  it  is 
drawn  upnanU,  during  deglutition,  and  tlii*  opi'iinig  rioscd  hy  Ihn  epiglnttla.  Thfl  AryttmO' 
cinjIottiaeM  itiferi'jr,  together  with  some  fibrc-S  of  the  Thyro-oryticnoidei,  compress  the  saccnlvs 
laryngis. 

The  Mucous  Membrane  of  the  Larj/nx  is  continuou.t.  above,  with  that  lining  the 
mouth  and  pharynx,  and  is  prolonged  through  tiie  trachea  and  bronchi  into  the 
lungs.  It  Imea  Iwjth  surfaces  of  the  epiglottis,  Ui  which  it  is  closely  mlhereDt, 
and  forms  the  ar^-teno-epiglottidcan  folds,  which  encircle  the  superior  aperture  of 
the  larynx.  It  lines  the  whole  of  the  cavity  of  the  larynx;  forms,  by  its  redu- 
plication, the  ciiicf  part  of  the  su|)erior  or  false  vocal  cord;  and,  from  the  ven- 
tricle, is  coutinued  into  the  sacculus  laryngis.  It  ia  then  reflected  over  the  true  , 
vocal  cords,  where  it  ia  thin,  and  very  intimately  adherent,  covers  the  inner  sur-^H 
iace  of  the  cricothyroid  membrane,  and  cricoid  cariihige,  and  is  ultimately  oon- ^^ 
tinuous  with  the  lining  merabrano  of  the  trachea.  It  is  covered  wrilli  columnar 
ciliated  epithelium,  below  the  superior  vocjil  cord ;  but,  above  this  point,  the  cili» 
are  found  only  in  front,  as  high  as  the  middle  of  the  epiglottis.  In  the  rest  of  its 
CAtent)  the  epithelium  is  uf  the  squamous  variety. 


TRACHEA. 
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Gtaiida,  The  mucous  membrane  of  the  Uiynx  is  furnished  with  nomerotis 
muciparous  glands,  the  oriJaces  of  wliich  are  found  in  nearly  evory  part;  tlieyaro 
very  numerous  upon  the  epiglottis,  Ixjing  lodged  in  little  pita  in  its  bubstance; 
they  are  also  found  in  large  numbera  alung  the  posterior  margin  of  the  arytcno- 
epigloltidean  fold,  in  front  of  the  arytenoid  cartilages,  where  they  are  termed  iho 
arytenoid  glamls.  They  exist  also  in  large  numbers  upon  the  inner  burfaco  of  the 
sacculu;!  laryngia.     None  are  found  on  the  vocal  cords. 

.V'tw5eiv  ami  Nervts.  The  arU:f{eji  of  the  larynx  are  the  laryngeal  branches 
derived  from  the  superior  and  inferior  thyroid.  The  mrw  empty  tiiemsclves  into 
the  superior,  middle,  and  inferior  thyroid  veins.  The  hjmphatws  terminate  in  the 
deep  cervical  glands.  The  Tterves  are  the  sujKirior  laryngL-nl,  and  t!ie  inferior  or 
recurrent  laryngeal  branches  of  the  pncumogaatric  nerves,  joined  by  filaments  from 
the  sympathetic.  The  superior  laryngeal  nerves  supply  the  mucous  membrane  of 
the  larynx,  and  the  Crico-thyroid  muscles.  The  inferior  laryngeal  nerves  supply 
the  remaining  muscles.    The  Arytenoid  muscle  is  supplied  by  both  nerves. 

Thk  Trachea, 
The  trachea  or  air-tube  is  a  cartilaginous  and  membranous  cylindrical  tubo^ 

Fig.  3t>l.— Front  View  of  Cartilagea  of  Larynx,  the  Tnicbea  aud  BrouoUi. 
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flattenetl  posteriorlv,  extending  From  the  lower  part  of  tlie  lar^iix,  on  a  level  Tvitli 
tbc  fifih  cervical  vertebm,  to  opposite  tbe  third  riorsnl,  where  it  divide-s  into  the 
two  broQchi,  one  for  each  lung.  The  trachea  measures  ahout  four  incljes  and  a 
half  in  length ;  its  diameter,  from  side  to  side,  is  from  three-quarters  of  an  inch  to 
an  inch,  being  always  greater  in  the  male  than  in  the  female. 

Relations,  The  anterior  surface  of  the  trachea  is  convex,  and  covered,  in  thf 
neck,  from  above  downwards,  by  the  isthmua  of  the  thyroid  gland,  the  inferior 
th3*roid  veins,  the  arteria  thyroidca  ima  (when  that  vessel  exists),  the  Stcmo- 
byciid  and  Sternothyroid  niuaclea,  the  cervical  fascia  (in  tbe  interval  between 
these  muscles),  and,  more  superficially,  by  the  anastomosing  branches  between  the 
anterior  juguliir  veins;  in  the  thorax,  it  is  covered  from  Iwfore  backwards  by  the 
first  piece  of  the  sternum,  the  remains  of  the  thymus  gland,  the  arch  of  the  aorta, 
the  innominate  and  Icll  carotid  arteries,  and  the  deep  cardiac  plexus.  It  lies 
n]K5n  the  oesophagus,  which  is  directed  to  the  left^  near  the  arch  of  the  aorta; 
laterally,  in  the  neck,  it  is  in  relation  with  the  common  carotid  arteries,  the  lateral 
lobes  of  the  tln-roid  gland,  the  inferior  liii^Toid  arteries,  and  recurrent  laryngeal 
nerves;  and,  in  the  thorax,  it  lies  in  the  intcrspaoe  between  the  pleune, having  the 
pnoumogastric  nerve  on  each  side  of  it. 

The  Rujht  Bronrhus,  wider,  shorter,  and  more  horizontal  in  direction  than  the 
left,  is  about  an  inch  in  length,  and  enters  the  right  lung,  opposite  the  fourth  dorsal 
vertebra.  Tbc  vena  azygoa  arches  over  it,  from  behind  ;  and  the  right  pulmonary 
artery  lies  below,  and  then  in  front  of  it. 

The  Lrfi  Bi-onchm  is  smaller,  more  oblique,  and  longer  than  tho  right,  being 
nearly  two  inches  in  length.  It  enters  the  root  of  tlie  left  lung,  opposite  the  fifth 
dorsal  vertebra,  about  an  inch  lower  than  the  right  bronchus.  It  crosses  in  front 
of  the  (rsopliagus,  the  thoracic  duct,  and  the  descending  aorta ;  passes  beneath  the 
arch  of  the  aorta,  and  has  the  left  pulmonary  artery  lying  at  first  alrove,  and  then 
in  front  of  it.  If  a  transverse  section  is  mjide  across  the  trachea,  a  short  distance 
alwve  its  point  of  bifurcation,  and  a  bird's-eye  view  taken  of  Its  interior  (fig.  862), 

tbe  septum  placed  at  the  Ivottom  of 
this  tube,  separating  the  two  bronchi, 
will  be  seen  to  (Krcupy  the  left  of  the 
jU«jl^  median  line,  as  was  first  shown  by  Mr. 

Goodall,  of  Dublin,  so  that  any  R>Iid 
body  descending  the  trachea,  by  virtue 
of  the  laws  of  gravity,  would  naturally 
be  directed  towardsthe  right bn>nchus, 
and  this  tendeucy  is  undoubtedly  aided 
by  the  larger  size  of  this  tube,  as 
compared  with  its  fellow.  This  &ct- 
liervea  to  explain  why  a  foreign  anb- 
stance  in  the  trachea  almost  universally  falls  into  the  right  bronchus. 

The  trachea  is  composed  of  imperfect  cartilaginous  rings,  fibrous  membrane, 
muscular  fibres,  longitudinal  yellow  elastic  fibres,  mucous  membrane,  and  glands. 
The  Curti'latj'is  vary  fi'om  sixteen  to  twenty  in  number;  each  forms  an  imper- 
fect ring,  which  surrounds  about  two-thirds  of  the  cylinder  of  the  trachea,  being 
imperfect  behind,  where  the  tube  is  completed  by  fibrous  membrane.  The  carti- 
lages arc  placed  horizontally  above  each  other,  separated  by  narrow  membranous 
intervals.  They  measure  about  two  linos  in  depth,  and  lialf  a  line  in  tbicknesB. 
Their  outer  surfaces  ore  flattened,  but,  iutornally,  they  are  convex,  from  being  ] 
thicker  in  the  middle  than  at  the  margins.  Tiic  cartilages  are  connected  together, 
at  their  margins,  by  an  elastic  fibrous  membrane,  which  covers  both  their  surfaces; 
and  in  the  space  between  their  extremities,  behind,  forms  a  distinct  layer.  The 
peculiar  cartilages  are  the  first  and  the  last. 

The  first  cartila;/e  is  broader  than  the  rest,  and  sometimes  divided  at  one  end; 
it  is  connected  by  fibrous  membrane  with  the  lower  border  of  the  cricoid  cartilage^ 
with  which,  or  with  the  6ucceeding  cartilage,  it  is  sometimes  blended. 


Fig.  3fi2.— TransTers*  Sfction  of  tlif  Trn<^lieo, 
JoHt  alMtru  in  bifurcatioQ,  witb  a  bu'il'»-i;>'a 
view  of  tlie  interior. 
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The  last  carUlafjf.  is  tliink  nnd  broail  in  the  micMlfi,  in  consequence  of  itn  lower 
border  being  prolonged  downwards,  and,  at  the  same  time,  curved  backwards,  at 
the  point  of  bifurcatiun  uf  thu  tr:iehea.  It  termiiintcs  on  each  side  in  an  im|>er- 
fect  ring,  which  iuulusea  the  commencement  of  the  bronchi.  The  cartilage  aljovo 
the  last  is  somewhat  broader  than  the  rest  at  ita  centre.  Two  or  more  of  the 
cartilages  oilen  unite,  partially  or  completely,  and  are  sometimes  bifurcated  at 
their  extremities.  They  are  highly  elastic,  and  sehlom  ossify,  even  in  advanced 
life.  In  the  right  bronchus,  the  cartilages  vary  in  number  from  six  to  eight;  in 
the  left,  from  nine  to  twelve.  They  are  shorter  and  narrower  than  those  of  the 
trachea. 

The  MiuicnUir  Fibres  are  disposed  in  two  layers,  longitudinal  and  transverse. 
The  longitudinal  fibres  are  the  most  external,  and  ariso  by  minute  tendona  from 
the  termination  of  the  tracheal  cartilages,  and  from  tiie  fibrous  membrane. 

The  transverse  fibres,  the  moat  internal,  form  a  thin  layer,  which  extends  trana- 
versely  between  the  ends  of  the  cartilages,  at  the  posterior  part  of  the  trachea. 
The  muscular  fibres  are  of  the  unstriped  variety. 

The  EJastic  Fibres  are  situated  beneath  the  mucous  membrane,  inclosing  the 
entire  cylinder  of  the  trachea;  they  are  modt  abundant  at- its  posterior  part,  where 
they  aro  coUecte*!  into  longitudinal  bundles. 

The  Mucous  Memhrano  lining  the  tul>a  is  covcretl  with  columnar  ciliated 
epithelium.     It  is  continuous  with  that  lining  the  larynx. 

The  Tntchcal  Qlawis  are  found  in  great  abundance  at  the  posterior  part  of  the 
trachea.  They  are  small,  flattened,  ovoid  bodies,  placed  between  the  fibrous  and 
muscular  coats,  each  furnished  with  an  excretory  (hn-t,  which  opens  on  the  surfaoo 
of  the  mucous  membrane.  Some  glands  of  smaller  size  are  also  found  at  the 
sides  of  the  trachea,  between  the  layers  of  fibrous  tissue  connecting  the  rings, 
and  others  immediately  beneath  the  mucous  coat^  The  .secretion  from  tliese  glands 
serves  to  lubricate  the  inner  surface  of  the  trachea. 

Vt9Sf.ls  and  Nen^es.  The  trachea  is  supplied  with  blood  by  the  inferior  thyroid 
arteries.  The  x^eins  terminate  in  the  thyroid  venous  plexus.  The  nerves  are 
derived  from  the  pneumogastric  and  its  recorreut  braucheSj  and  from  the  sympa- 
thetic. 

Surqiral  Anatomy.  Th(»  air-pnssagp  may  be  opened  in  three  different  sitnitions ;  Ihroaph  the 
crico-tnyroid  mt-mbrnnc  ilari/n'jototnj/),  ihrougli  the  cricoid  cartihij^c!  ami  iiijpcr  riw^  of  tho 
trachea  {lartfmjO't tttfffnfomtf),  or  thrtmirh  the  trachea  below  thf  isilirans  of  tiie  thyroiil  irhmil 
{trachei*tom't/).  The  studrnt  should,  ibcrcrore,  cartfnllj  consiJur  the  relative  anaiomy  mI' ihe 
aiMube  in  each  of  these  sitnutions. 

Beneath  Ihn  integument  of  the  laryngo-trachenl  i-ogion,  on  either  side  or  the  tuodiftn  line,  are 
the  two  aoleriur  jupular  veins.  Their  Kizc  and  position  van- ;  there  is  ncurly  nlvruys  one.  and 
frpqnently  two  :  »t  the  lower  part  of  tho  neck  they  diverge,  passing  heiicniU  the  .Strrm '-mastoid 
miiBrlPS.  and  are  fre(pieotly  connected  by  ft  transverse  comrannicatiiip  hranch.  TlM-se  veina 
shonld.  if  possilile.  alwuvK  bn  avojilcd  ia  nny  opcratiun  on  Ihc  larynx  or  trachea.  If  cut  throu^^h, 
considerable  hemorrhafre  is  Ihc  rcjiiilt. 

Beni^ath  iIk'  cervical  fascia  art-  the  Slemo-hyoid  and  Sterno-thyroid  moBcles,  the  eontJ^oud 
edges  of  th«  fnrmfr  heiujr  ueur  the  median  Hue,  and  beaealh  these  rausclcB  the  following  parta 
are  met  with,  from  ahove  downwards;  tbe  thyroid  eiirlilape,  the  crico-thyroid  membrane,  ihc 
cricoid  carlila(re.  the  tnichoa.  and  the  isthmns  of  the  thyroid  pland. 

The  crictKihyroid  space  is  very  sopcrflchd,  and  may  be  easily  felt,  heueath  the  stin.  ii*  a 
deprcRsed  apot.  about  an  inch  below  the  pomnm  Adami:  it  isi  crossed  transversely  by  a  small 
artery,  the  crico-thyroid,  tho  division  of  which  is  eeldom  accompanied  by  any  traublesome 
hemorrhiiare. 

The  isthmus  of  the  thyroid  pland  iifinally  crosses  (he  second  and  third  rinfrs  of  tho  tmchea; 
above  it.  u  found  a  lorpc  transverse  communioating  brantli  betwci-n  the  snperiitr  thyroid  veins, 
and  the  isthmus  in  covered  by  a  venons  plexus,  formfd  betweoii  the  thyroid  veins  of  opposite 
sides.  On  the  sides  of  the  tli'yroid  pland,  anil  lielnw  it,  the  veins  converge  to  a  single  roedinn 
vessel,  or  (u  two  Ironks  which  di-sr-end  along  the  medinn  line  of  the  front  of  the  tmcheu,  to  "pen 
into  the  iuQominnli'  veins  bv  vaU"od  orifices.  In  the  infant,  iho  iJu-mus  ^liind  asiendii  a  vuriiddo 
distance  alon-:  the  front  of 'the  trachea;  and  the  innominato  arterj-  frosfit-s  this  luho  ot>liqnol^at 
the  root  of  tho  neck,  from  len  to  rifrht.  Tho  artoria  thyri3idoi  ima,  when  that  vessel  existB, 
posses  from  below  upwards  ulong  the  front  of  the  tmchea.  The  nppor  mirt  of  iho  (rjichea  lies 
compamiivoly  superncial;  but  the  lower  part  passes  oblitiucly  downwartl*  and  bacVwards,  so  as 
to  be  deeply  phiced  between  tho  converging  Stcmo-mastoid  muaclcs.    lu  the  child,  tho  trachea 
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is  PiimUcr.  more  docply  iiUiortl.  ami  more  movable  Ihun  in  the  sdult.  In  fiit,  or  shorl-neckrd 
pcopli'.  or  in  those  in  whom  ihc  muacU's  cif  tht>  ueck  tire  prominently  develuped,  the  tr»ch««  ii 
mort  deeply  jilaccd  then  in  tlie  opposite  conditiona. 


Fig.  'its. — Surgical  Anntmny  of  Laryngo-tniclitt&l  Region 
in  Uio  inC&nt. 


TIl- 


^'  to  Arirmy 


From  ihe^e  obscrrations,  it  inost  be  evident  that  laryngotomt/  is  anatomically  the  most  simplf 
operation,  can  most  rcudily  ho  ]M*rfonnrd.  and  fhould  always  be  preferred  when  particular 
circnmitanccs  do  not  render  the  operation  of  tracheotoiny  ultsulntt^ly  neceiuary.  The  operati^o 
is  performed  thus:  The  bead  beinjr  thrown  back  und  steadied  by  au  assiataut,  tne  finfier  ia  Mitnl 
over  tbe  frool  uf  the  neck,  and  the  cricivihyroiddepresxion  felt  for.  A  vertical  inciaion  la  tkcai 
made  through  the  sUld,  in  the  middle  line  over  lhi»  spot,  and  the  crico-thyroid  mcmbimne  is 
divided  to  a  snflicicnt  cxteni  to  allow  of  the  iotroduction  of  a  lar^e  curved  tube.  The  crico- 
thyroid  artery  h  ihc  only  vessel  uf  importance  crossing  this  space.  If  it  should  be  of  lai^  liir, 
its  division  might  produce  tn.'iuhlcsonie  hemorrhage. 

LarytiffoJrarh'fif'^n}/,  unatoma  tic  ally  considered,  is  more  danfrcrona  than  tracheotomy,  oa 
acconot  of  the  amnll  interspace  between  the  erieoid  cartiluj^  and  the  isthmus  of  the  thyroid 
gland;  the  commiiDtcntini;  branches  between  the  supcrinr  tliyroid  veins,  which  cover  this  spot. 
can  hanllv  fail  lo  be  divided,  and  tho  (rreatcHt  care  will  not,  in  some  canes,  pn*vent  ihe  divinim 
of  part  of  ibe  thyroid  isthmus.  If  cither  of  these  structures  is  divided,  the  hemorrhage  will  be 
considerable. 

Trm-hriiinmtf  below  (he  istfamns  of  the  thyroid  gland  is  performed  thns :  The  head  briajt; 
thruwn  back  and  steatlied  by  an  uKsiKtant.  on  iccisioD,  an  ineb  nud  a  half  or  two  inches  in 
lenftth.  is  made  thrnngh  the  skin,  in  the  median  line  of  the  neck,  from  u  little  below  the  cricoid  | 
cartilage,  to  the  top  of  the  stcraam.  The  anterior  jujipilar  veins  should  be  Bvoidcd.  by  keeping 
exactly  in  the  meilian  line:  the  deep  fascia  should  then  be  divided,  and  the  contigaous 
borders  of  the  8tcrn">-hyoid  musclps  separated  from  each  other.  A  quantity  of  loose  areolar 
tissue,  containing  the  inferior  thyroid  veins,  miii>t  then  be  f>epnrated  from  the  front  of  the  ' 
trachea,  with  the  handle  of  the  scalpel;  and  when  the  trachea  is  well  exposed,  it  fhoald  be 
oiwneil  by  inserting  the  knifo  into  it.  dividing  two  or  three  of  its  rings  from  Wlow  upwards.  It 
is  u  mailer  of  the  greulest  impurtaDce  to  restrain,  if  possible,  all  hemorrbaKc  bcforv  the  tnbo  is 
opened;  othcnri«c,  blood  may  pass  into  the  trachea,  and  suffocate  the  patient 


membrane  investing  tlio  surface  of  the  lung  is  called  the  pleura  puimonalis 
(visceral  layer  of  pleura),  wbiUt  that  wliiuh  lines  the  inner  surface  o(  the  chest 
is  called  the  pleura  costalig  (purieljil  layer  of  pleura).  The  interspace  or  cAvity 
between  these  two  layers  is  called  the  awily  of  the  pleura.  Each  pleura  is 
therefore  a  shut  sac,  one  occupying  the  right,  the  other  the  left  half  of  the 
thorax;  and  they  are  [wrfeetly  separate,  not  communicating  with  t:ach  other.  The 
two  pleuno  do  not  meet  in  tlie  inidtlle  line  of  the  cliest,  excepting  at  one  point  in 
front;  an  interspace  being  left  between  them,  which  contains  all  the  viscera  of  the 
thorax,  excepting  the  Lungs:  this  is  the  mediastinum, 

RnJV'ctiom  of  tfie  pleura  (fig.  364).  Commencing  at  the  stornum,  the  pleura 
passes  outwards,  covers  the  costal  cartilages,  the  inner  surface  of  the  ribs  and 
Intercostal  muscles,  and  at  tlie  back  of  the  tliorax  pass«!s  over  the  thoracic 
ganglia  and  their  branches,  and  is  reflected  upon  the  sides  of  the  bodies  of  the 
vertebra;,  where  it  is  separated  by  a  narrow  interspace  fmm  the  opposite  pleura, 
the  posterior  jHediaatimnn.  From  the  vertebral  column,  tlie  pleura  passes  to  the 
side  of  the  pericardium,  which  it  covers  to  a  slight  extent;  it  then  covers  tlie 
baclc  part  of  the  root  of  the  lung,  from  the  lower  border  of  which  a  triangular 
fold  descends  vertically  by  the  side  of  the  posterior  mediastinum  to  the  Diaphragm. 
This  fold  is  the  broad  ligament  of  the  lung,  the  liffam^nlum  ItUwi  2>f^lfnoni8,  and 
serves  to  retain  the  lower  part  of  the  orgaa  iu  position.    From  the  root,  the 
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pleura  may  l>e  traced  over  tlie  corivfx  siirfaoo  i)f  tbo  lung,  tbc  summit  nnd  bnsa 
and  also  over  the  sides  of  the  fissures  between  the  lobes.  It  covers  its  aoterioi 
surface,  and  front  jKirt  of  its  root,  and  U  rcUccted  upon  the  side  of  the  perica»- 
dium  to  the  inner  surface  of  the  sternum.  Below,  it  covers  the  upper  surface  of 
the  Diaphragm.  Above,  its  apex  projects,  in  the  form  of  a  cul-ile-sac,  through  tho 
superior  ripening  of  the  thorax  into  the  neck,  extending  nlrout  an  inch  alwve  the 
margin  of  the  first  rib,  and  receives  the  summit  of  the  corresponding  lung;  this 
sac  is  strengthened,  according  to  Dr.  Sibson,  by  a  dome-like  expansion  of  fascia, 
derived  from  the  lower  p»rt  of  the  Scnleni  muscles. 

A  little  above  the  middle  of  the  sternum,  the  contiguous  surfaces  of  the 
two  pleura)  arc  in  contciet  for  a  slight  extent;  but,  above  and  below  this  point, 
the  interval  left  between  them  by  their  non-approximation  forms  the  anterior 
metliaslhiuni. 

The  inner  surface  of  the  pleura  is  smooth,  polished,  and  moistened  by  a  serous 
fluid ;  its  outer  fiurface  is  intimately  adherent  to  the  surface  of  the  lung,  and  to  the 
pulmonary  vessels  as  thcj'  emorge  from  tho  pericardium;  it  is  also  adherent 
to  the  upper  surface  of  the  I>iaphragm ;  throughout  the  rest  of  its  extent  it  is 
somewhat  thicker,  and  may  be  se]>arated  from  the  adjaceut  parts  with  extreme 
i'ucility. 

The  right  pleural  sac  is  shorter,  w^idcr,  and  reaches  higher  in  the  neck  than 
the  left. 

Vessels  and  Nerves.  The  arien'cs  of  the  pleura  arc  derived  from  the  intercostal, 
the  internal  mammary,  the  phrenic,  inferior  thyroid,  thymic,  pericardiac,  and 
bronchial.  The  iwW  correspond  to  the  nrtcries.  The  hjmphatla  are  very 
numerous.  The  ne.rvf!(  are  derived  from  lh«  pJiri'iiic  and  sympathetic  (Luschka)t 
Kiilliker  state?*  that  nerves  accompany  tho  rami6calions  of  the  bronchial  arteries 
in  the  pleura  pulraonalis. 


Mediastinum. 

The  Mediastinum  is  the  space  left  in  the  median  line  of  the  chest  by  the  non- 
appro.vimation  of  the  two  plcunu.  It  extends  from  tho  sternum  in  front  l<:>  tho 
spine  behind,  and  contains  all  the  \nscera  in  the  thorax,  exeopiing  the  lungs. 
The  niwliastinum  may  be  sulxiividcd,  fur  convenience  of  description,  into  the 
anterior,  middle,  and  pos^terior. 

The  atttrn'or  niediasli'num  is  bounded  in  front  by  tho  sternum,  on  each  side  by 
the  pleura,  and  behind  by  the  pericardium.  Owing  to  tho  oblique  position  of  the 
heart  ti>wards  the  left  side,  this  space  is  not  parallel  with  the  sternum,  but  dircctc*! 
obliquely  from  above  downwnnls,  and  to  the  left  of  the  median  line;  it  is  broad 
Dolow,  narrow  above,  very  narrow  opposite  the  second  piece  of  the  sternum,  the 
contiguous  surfaces  of  the  two  pleura?  being  occasionallv  united  over  a  small 
space.  The  anterior  mediastinimi  contains  the  origins  of^  tho  Stemo-hyoid  and 
Sterno-thvroid  muscles,  the  Triangularis  sterni,  the  internal  mammary  vessels  oC 
the  left  side,  the  remains  of  the  thymus  gland,  and  a  quantity  of  loose  areolar 
tissue,  containing  some  lymphatic  vessels  ascending  from  the  convex  surface  of 
the  liver. 

Tho  vUiHle  m&iiajitinnm  is  tho  broadest  port  of  the  interpleural  epooe.  U 
contains  the  heart  inclosed  in  (ho  pericardium,  the  ascending  aorta,  the  superior 
vena  cava,  the  bifurcation  of  the  trachea,  the  pulmonary  arteries  and  vein*,  and 
the  phrenic  nerves. 

TJie  posterior  m&liaslinum  is  an  irregular  triangular  space,  running  parallel 
with  the  vertebral  column;  it  is  bounded  in  front  by  tho  pericardium  and  roots  of 
the  lungs,  behind  by  tho  vertebral  trolumn,  and  on  either  side  bv  the  pleura.  It 
contains  the  descending  aorta,  the  greater  and  lesser  azygos  veins  and  superior 
intercostal  vein,  the  pncumogastrio  and  splanchnic  nerves,  the  a?sophagus,  thoracic 
duct,  and  some  lymphatic  glands. 
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The  Luxos. 

The  Luaga  are  the  essential  organs  of  respiration ;  they  are  two  in  number, 
placed  one  in  each  of  tbe  lateral  cavities  of  t))o  chest,  supuruted  from  eneh  other 
by  the  heart  and  other  couteuts  of  the  meditistiaum.  Koch  lung  is  conical  in 
shape,  and  presents  lor  examination  an  apex,  a  base,  two  bordei-s,  and  twe 
surfaces. 

The  apsx  forms  a  tapering  cone,  whicli  extends  into  the  root  of  the  neck,  about 
an  inch  to  an  inch  and  a  half  above  tbe  level  of  the  first  rib. 

Fig.  3C5.— Front  Viow  of  tlie  Tliorax.    The  Rttis  ami  Stonmm  am  Tvprraenttid 
ill  Relation  to  the  Liiug5,  llvutt,  and  othtrr  Interu&l  Oi^aiu. 
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The  hose  is  broad,  concave,  and  rests  upon  the  convex  surface  of  the  Dia- 
phragm ;  its  circumference  is  thin,  and  fit.s  into  the  .space  bt^tween  the  lower  rib.s 
and  the  costal  attachment  of  the  Diaphragm,  extending  lower  down  externally 
and  behind  tlian  in  front. 

The  external  or  tlioracic  surface  is  smooth,  convex,  of  considerable  extern, 
and  corresponds  to  the  form  of  the  cavity  of  the  chest,  being  deeper  behind  than 
in  front 

Tbe  inner  surface  is  concave.  It  presents,  in  front,  a  depression  correspond  in;? 
to  the  convex  surface  of  the  pericardium,  and,  behind,  a  deep  fissure,  the  hilum 
palinonis,  which  gives  attachment  to  the  root  of  the  lung. 
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The  posterior  hordir  is  rounded  and  broad,  and  is  received  in  ike  deep 
cavity  ou  either  side  of  the  Bpinal  eulumn.     It  is  mucli  Kmger  ihuu  tho  uuleriur 
border,  and  prnjects  I>elo\v  bctwtx'n  tlie  ribs  and  DiapUragni. 

The  anterior  bonier  is  thin  und  sliarp,  and  overlaps  the  froDt  of  the  peri- 
cardium. 

The  anterior  border  of  the  right  lung  corresponds  to  the  median  lino  of  the^ 
sternum,  and  is  in  contact  with  its  fellow,  the  plcurio  being  interposed,  as  low  aa 
tho  fourth  costal  uartilaj^e ;  below  this,  the  coutiifuous  borders  arc  separated  by  nn 
irrcgularly-rthaped  interval,  lorrncd  iit  the  expeuiw  of  the  anterior  border  of  Urnj 
left  Tung,  and  corresponding  to  which  the  jiericanlium  in  exposed. 


Fig.  3tiC.— ProDt  Vi«w  of  (Im  Ilcarl  and  Luug*. 
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Each  lung  is  divided  into  two  lobes,  an  upper  and  lower,  by  a  long  and  deep 
fis-surc,  which  extends  from  the  uj>]x?r  part  of  the  posterior  l>order  of  the  orjr»iiJ 
about  three  inches  from  its  apex,  tlownwardrt  and  forwards  to  the  lower  ruirt  of  1 
ilii  anterior  bonier.  This  fissure  penetrates  nearly  to  the  root  In  tho  rigiit  Iudm 
the  upper  lobe  is  partial! v  divided  by  a  second  and  shorter  fiASure.  which  extends  | 
from  the  middle  of  the  preceding,  forwards  anti  upwards,  to  the  anterior  margin  of 
tho  organ,  marking  off  a  small  triangular  jwrtion,  the  middle  lobe. 

The  ri'jht  lung  is  the  largest :  it  is  broader  than  tho  left,  owing  to  tlie  indinatioD 
of  the  heart  to  the  left  side,  and  is  also  shorter  by  an  inch,  in  consequence  of  tho  I 
DLiphragm  rising  higher  ou  the  right  side  to  accommodate  the  liver.     Tho  right  I 
lung  has  also  three  lobes. 

The  Jeft  lung  is  smaller,  narrower,  and  longer  tlian  tho  riglit,  and  haa  only  two  | 


I 
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THE   LUNGS. 

A  littlo  above  the  middle  of  tlie  inner  stirface  of  eacli  lung,  and  nearer  its  pos- 
terior than  its  anterior  border,  is  its  root>  by  which  the  lunc  is  connected  to  the 
heart  and  the  trachea.  It  ik  formed  by  the  bronchial  ttibe,  the  pulmonary  artery, 
the  pulmonary  veins,  the  bronchial  arteries  and  veins,  the  pulmonary  plexus  of 
nerves,  lymphatics,  bronchial  glands,  and  areolar  tissue,  all  of  which  are  inclosed 
by  a  reflection  of  the  pleiinu  The  root  of  the  right  Kint^  lies  behind  the  superior 
cava  and  up]>er  part  of  the  right  auricle,  and  below  the  vena  azygos.  That  of 
the  left  hm^  passes  l>eneath  the  arch  of  the  aorta,  and  in  front  of  the  descending 
aorta;  the  phrenic  nerve  and  the  anterior  pulmonary  plexus  lie  iu  front  of  each, 
and  the  pneumogastric  and  posterior  pulmonary  plexus  behind  each. 

The  stniotures  composing  the  root  of  each  lung  are  arrangeil  in  a  similar 
manner  from  before  backwards  on  l>oth  sides,  viz. ;— the  pulmonar3'  veins  most 
anterior,  the  pulmonary  artery  in  the  middle,  and  the  bronchus,  together  with 
the  bronchial  vessels,  behind.  From  abovo  downwards,  on  the  two  sides,  their 
arrangement  tlifters,  thus: — 

On  the  right  side,  their  position  is,  bronchus,  pulmonary  artery,  pulmonary 
veins;  on  the  left  side,  their  jHJsition  is,  pulmonary  artery,  bronchus,  puhuunary 
veins;  this  is  accounted  for  by  the  bronchus  being  placxkl  on  a  lower  level  on. 
the  left  than  on  the  right  side. 

The  uviffftt  of  both  lungs  together  is  about  forty-two  ounces,  the  right  lung 
being  two  ounces  heavier  than  the  left;  but  much  variation  is  met  with  aceorrlipg 
to  the  amount  of  blood  or  serous  fluid  they  may  eontiiin.  The  lungs  are  heavier 
in  the  male  than  in  the  female,  their  proportion  to  the  body  beinfr.  in  the  iornier, 
as  1  to  37,  in  the  latter  as  1  to  43.  The  specific  gravity  of  the  lung  tissue  varies 
from  345  to  746.  water  being  lOUO. 

The  oihr  of  the  lungs  at  birlh  is  of  a  pinkish  white;  in  adnlt  life,  mottled  in 
patches,  of  a  dark  slate  color ;  and,  as  age  advances,  this  mottling  assumes  a- 
dark  black  color.  The  coloring  matter  consists  of  granules  of  a  carbonaceous 
substance,  deposited  in  the  areolar  tissue  near  the  surface  of  the  organ.  It 
incrcjwes  in  quantity  as  age  a<lvane(;s,  and  is  more  abundant  in  males  than  in 
females.  The  posterior  borler  of  the  lung  i.i  usually  darker  than  ilie  anterior. 
The  surface  of  the  long  is  smooth,  shining,  and  marked  out  into  numerous  p<:)ly- 
hedral  spaces,  which  represent  the  lubules  of  the  organ,  and  the  area  of  caeh  of 
these  spaces  is  crossed  by  numerous  lighter  lines. 

The  sttistance  of  the  lung  is  of  a  light,  porous^  spongy  texture ;  it  floats  in  water, 
and  crepitates  when  handled,  omng  to  the  presence  of  air  in  the  tissue.  It  is  also 
highly  clastic;  heuce  the  collapsed  state  of  these  organs  when  they  are  removed 
from  the  closed  cavity  of  the  thorax. 

Structure,  The  lungs  are  conipoeeii  of  an  external  serous  coat,  a  sulfserous 
areolar  tissue,  and  the  pulmonary  substance  or  parenchyma. 

The  sfrofis  coat  is  derived  from  the  pleura;  it  is  thin,  transparent  and  invests 
the  entire  organ  as  far  as  the  root 

Tlio  aubseroujs  areolar  tissue  contains  a  large  proportion  of  elastic  fibres;  it 
invests  the  entire  surf;ico  of  the  lung,  and  extends  inwards  between  the  lobules. 

The  partThchyma  is  composed  of  lobules,  which,  although  closely  connected 
together  by  an  interlobular  areolar  tissue,  are  quite  distinct  from  one  another, 
l>enig  easily  separable  in  the  ftetus.  The  lobules  vary  iu  size :  those  on  the  surface 
are  large,  of  a  pyramidal  form,  the  base  turned  towards  the  surface;  those  in  the 
interior  are  smaller,  and  of  various  forms.  Each  lobule  is  uomposeil  of  one  of  the 
ramifications  of  the  bronchial  tube  and  its  terminal  air-cells,  ot  the  ramiiications 
of  the  pulmonary  and  bronchial  vessels,  lymphatics,  and  nerves;  all  of  these 
structures  being  connected  together  by  areolar  fibrous  tissue. 

The  bronchus,  upon  entering  the  substance  of  the  lung,  divides  and  suVlivides 
dichotomously  throughout  the  entire  organ.  Sometimes  three  branches  arise 
together,  and  occasionally  small  lateral  branches  are  given  ofl'  from  the  sides  of  a 
main  trunk.     Each  of  the  smaller  subdivisions  of  the  bronchi  enters  a  pulmonary 
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lobule  (lobular  bronchial  tube\  and,  again  subdividing,  ultimately  terminntcfi  in 
the  interctllnlar  passages  and  air-cells  ofwhicb  Uic  lobule  id  composed.  "Witliiu 
the  luiiga  ibti  bruncbial  lubes  are  clicuUr,  not  tlattenc*!,  and  their  con^itucnt 
elements  present  the  iollowinfc  i^culiarities  of  etructuro. 

The  eartilagta  are  not  imjiurfcct  rings,  but  consist  of  thin  laminae,  of  varied 
fonu  and  sum,  scattered 'irregularly  along  the  sides  of  the  tube,  being  moi«t  distinct 
at  the  p«jint3  of  division  of  the  bronchi.  They  may  be  traced  into  tubes  the  dia- 
meter of  which  is  only  one-fourth  of  a  line.  Beyond  ihU  point,  the  tul>es  are 
wholly  membranous.  The  fibrous  coat  and  longitudinal  elut^tic  fibres  arc  con- 
tinued into  the  smallest  ramifications  of  the  bronchi.  The  muscular  coat  is  dis- 
posal in  the  form  of  a  continuous  laye^r  of  annular  fibres,  which  may  bo  tracts! 
upon  the  suiallcst  bronchial  tubes ;  they  cousist  of  thcunstrijxid  variety  of  muscular 
fibre.  The  raucous  membrane  lines  the  bronchi  and  its  rarhificalions  tbrougboai, 
and  is  covered  with  columnar  ciliated  epithelium. 

According  to  the  ol>servations  of  Mr.  Rainey.'  the  lobular  bronchial  tubes,  on 
entering  the  substance  of  the  lobules,  divide  and  subdivide  from  lour  to  nine  time^ 
according  to  the  size  of  the  lobule,  continuing  to  diminish  in  size  until  they  attain 
a  diameter  of  j'^th  to  Vo^^'  ^^  ^*^  inch.  They  then  become  changed  in  structure, 
losing  their  cylindric^  ibrm,  and  are  continued  onwards  as  irrfgulnr  passages 
(intercellular  passages),  through  the  substance  of  the  lobule,  their  sides  and  ex- 
tremities Ijeing  closely  covered  by  numerous  saccular  dilatations,  the  air-oelU. 
This  arrangement  resembles  most  closely  the  naked  eye  appearances  observed  in 
the  reticulated  structure  ot  the  lung  of  the  tortoise,  ani  other  reptitia. 

The  aircfJls  are  small,  polyhedral,  alveolar  recesses,  scparalcd  from  each  other 
by  thin  sepUi,  and  communicating  freely  with  the  intcrccUuhtr  passages^  7'ber 
arc  well  stKjn  on  the  surface  of  the  lung,  and  vary  from  j^nlh  to  ^oth  of  an  inch 
in  diameter,  being  largest  on  the  surface  at  the  thin  borders,  and  at  the  apex, 
and  smallest  in  the  interior. 

At  the  termination  of  the  bronchial  tul>es,  in  the  intercellular  passages,  their 
constituent  elements  become  changed;  their  walls  arc  formed  by  an  luterlncingof 
the  longitudinal  eliustic  bunilles  with  fibrous  tissue,  the  muscular  fibres  disappear, 
and  the  mucous  membrane  becomes  tliin  and  delic-ite,  and  lined  with  a  layer  of 
*^uamoU3  epithelium.  The  latter  membrane  lines  the  air-cells,  and  forms  by  ita 
redupliiiations  the  septa  intervening  between  them. 

The  Pulmonary  Artery  conveys  the  venous  blood  to  the  lungs;  it  divides  into 
branches  which  accompany  the  bronchial  tutws  and  tt;rmiuates  in  a  dense  capiUary 
network  upon  the  walls  of  the  intercellular  passages  and  air-cells.  From  this 
not  Work,  the  radicles  of  the  pulmonary  veins  arise ;  coalescing  into  large  branches, 
they  necomjKtny  the  arteries,  and  return  the  blood,  purilitrd  by  its  passage 
through  the  capillaries,  to  the  letl  auricle  of  the  heart.  In  the  lung,  the  branches 
of  the  pulmonary  artery  are  usually  above  and  in  front  of  a  bronchial  tube,  llio 
vein  below. 

The  Puhnonary  Capillaries  form  plexuses  which  lie  immediately  beneath  the 
mucous  membrane,  on  the  walls  and  septa  of  the  air-cells,  and  upon  the  walls  of 
the  intercellular  passages.  In  the  septa  between  the  cells,  the  capillary  network 
forms  a  single  layer.  Tlic  capillaries  arc  very  minute,  the  meshes  being  only 
slightly  witler  than  the  va-weLs;  their  walls  are  aUo  exceedingly  thin. 

The  Brojichial  Arteries  supply  blood  for  the  nutrition  of  the  lung;  tbey  are 
derived  from  the  thoracic  aorta,  and.  accompanying  the  bronchial  tul)es,  are  dis- 
tributed to  the  bronchial  glands,  and  upon  the  walls  of  the  larger  bronchial  tubes 
and  pulmonary  vessels,  and  terminate-  in  the  deep  bronchial  veins.  Others  ar« 
distributed  in  the  interlobular  areolar  tissue,  and  terminal*!  partly  in  the  dee|*, 
partly  in  the  supertieial,  brotiehial  veins.  Lastly,  sorae  ramify  upon  tho  valljof 
the  smallest  bronchial  inlies,  and  terminate  in  the  pulmonary  veins. 

The  Saperjicial  and  JJetjf  Bronchial  Vtins  unite  at  the  root  of  the  lung,  and 
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"terminate  on  iho  riglit  side  in  the  vena  azygos;  on  the  left  side,  in  the  superior 
intercusud  vein. 

The  Lymphatics  consist  of  a  superficial  and  deep  set ;  they  terminate  at  the  root 
of  the  luug,  in  the  hronchiiil  glands. 

Kerves,  The  lun^  are  supplied  from  the  anterior  and  posterior  palmonary 
plexuses,  formed  chiefly  by  branches  from  the  sympathetic  and  pneumogastric. 
The  filaments  from  thuso  plexuses  accompany  the  bronchial  tubes  upon  which  they 
are  lost.  Small  ganglia  have  been  found  by  Remak  upon  the  smaller  branches  of 
these  nerves. 


TnTRoiD  Gland. 

The  Thyroid  Gland  hears  much  resemblance  in  structure  to  other  gland  nl.ar 
organs,  and  is  usually  classified  together  with  the  thynms,  sujjra-reual  gland?,  and 
spleen,  under  the  hea^l  of  ductless  glands,  irova  its  possessing  no  excretory  duct. 
Its  function  is  unknown,  but,  from  its  situation  in  connection  with  the  trachea 
and  Inrynx,  is  usually  described  witji  these,  although  taking  nu  jMirt  in  the 
funoli'jn  of  respiration.  It  is  situated  at  the  upper  part  of  the  trachea,  and 
consists  of  two  lateral  lobes,  placed  one  on  eacli  side  of  this  tube,  connected 
together  by  a  narrow  transverse  portion,  the  isthmus. 

Its  anlerior  surface  is  convex,  and  covered  by  the  Sternohyoid,  Stemo-thyroid, 
and  Omo-hyoid  muscles. 

Its  kUeral  aur/accji,  also  convex,  lie  in  contact  with  the  sheath  of  the  common 
caroti<l  artery. 

Its  posterior  surface  is  concave,  and  embraces  the  trachea  and  larynx.  Tht) 
posterior  borders  of  the  gland  extend  as  far  back  as  the  lower  part  of  the 
pharynx. 

Tliia  gland  is  of  a  brownish-red  color.  Its  weight  varies  from  one  to  two 
ounces.  It  is  larger  in  females  than  in  males,  and  becomes  slightly  increased  in 
size  during  menstruation.  It  occasionally  becomes  enormously  hyptrtrojjhied,  lyjn- 
stituting  the  disease  called  bronchocclc  or  goitre.  Each  lobe  issomewhal  conical 
ill  shape,  abtmt  two  inches  in  length,  and  three-quarters  of  an  inch  in  breadth,  the 
right  lolw  being  rather  the  larger  of  the  two. 

The  isthmtis  connects  the  lower  third  of  the  two  lateral  lobes ;  it  measures  about 
half  an  inch  in  breatlth,  and  the  same  in  depth,  and  usually  covers  the  second  and 
third  rings  of  the  trachea.  Its  situation  presents,  however,  many  variations,  a 
point  of  some  im[>ortaucc  in  the  operation  of  tracheoiomy.  Sometimes  the  isthmus 
is  altogether  wanting. 

A  third  lobe,  of  conical  shape,  called  the  jif/ramid,  occasionally  arises  from  the 
left  side  of  the  upper  [vart  of  the  i.-i!hinu.«*.  or  from  the  k'l\  lube,  and  u-scends  as 
high  as  the  hyoia  hone.  It  is  occasionally  quite  detached,  or  divided  into  two 
parts,  or  altogether  wanting. 

A  few  muscular  bands  are  occasionally  found  attached,  above,  to  the  body  of  the 
byoid  bone,  and,  below,  to  the  isthmus  of  the  gland,  or  its  pyramidal  process;  these 
were  named  bv  Soemmering,  the  Ltvator  rjhndulu;  thyrnuLse. 

Slrttcture.  ^he  thyroid  consists  of  numerous  minute  closed  vesicles,  com- 
posed of  a  homogent^ua  membraro,  inclosed  in  a  dense  capillary  plexus,  and 
connected  together  into  imperfect  lobules  by  areolar  tifisue.  Th«se  vesicles  are 
spherical  or  oblong,  perfectly  distinct,  and  contain  a  yellowish  fluid,  in  which 
are  found  floating  numennis  "dotted  corpuscles"  and  cells.  The  fluid  eoa- 
gulatos  by  heat  or  alcohol,  but  preserves  its  transparency.  In  the  ftotus 
and  in  young  subjects,  the  corpuscles  lie  in  a  single  layer,  in  contact  ■with 
the  inner  surface  of  those  cavities,  and  become  detached  during  the  process  of 
growth. 

Vfssels  and  Nerves.  The  arteries  supplying  the  thyroid  are  the  superior  and 
inferior  thyroid,  and  sometimes  an  additional  branch  from  the  artcria  innominata, 
which  ascends  from  this  vessel  upon  the  front  of  the  trachea.  The  arteries  are 
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renmrkable  for  their  large  &ize  and  frequeot  anastomoses.  The  veins  form  a 
plcxua  uQ  l!ie  surrjic«  of  the  gland,  and  on  the  front  of  the  trachea,  from  wliicU 
arise  the  superior,  middle,  and  inferior  thyroid  vein;* ;  the  two  former  termiuatiug 
in  the  internal  jugular,  the  latter  in  the  vena  innominato.  The  lymphatics  are 
numerous,  of  lar>^e  sixe,  and  torminatc  in  the  thoracic  and  right  lymphatic  ducts. 
The  nerves  are  derived  from  the  pneumogastrle,  and  from  the  middle  and  inferior 
oorvical  ganglia  of  the  symnathotic.  » 

Cfi^micat  CompQsition.  'J  he  lliyroid  gland  consists  of  albumen,  traces  of  gela- 
tin, stearin,  olcin,  extractive  matter,  alkaline  and  earthy  salte,  and  water.  The 
salts  are  chloride  of  so<iium.  alkaline  sulphate,  phosphate  of  potash,  lime,  mag- 
nesia, and  a  trace  of  oxide  of  iron. 


TiTTMrjs  Gland. 


The  Thymus  Gland  presents  much  resemblance  in  stnicture  to  other  gUndoIar 
organs,  and  is  classified  under  the  head  of  the  ductless  glands,  from  its  poescsang 
UQ  excretory  duct. 

The  thymus  gland  is  a  temporary  organ,  attaining  its  full  size  at  the  end  of  the 
seooud  year,  when  it  ceases  to  grow,  and  grailually  dwindles,  until,  at  puberty,  it 
has  almost  disappeared.  If  examined  when  its  growth  is  most  active,  it  will  be 
founij  to  consist  of  two  lateral  lobes,  placed  in  close  contact  alon^  the  middle  line, 
situated  partly  in  the  anterior  mediastinum,  i)artly  in  the  neck,  and  extending 
from  the  fourth  costal  cartilage  upwards,  as  high  as  the  lower  border  of  ihe 
thyroid  gland.  It  is  covered  by  the  sternum,  and  by  the  origins  of  the  Stcrno-hyoid 
and  Stenio- thyroid  muscles.  In  the  mediastinum,  it  rests  upon  the  pericardium. 
Ijciiig  separated  from  the  arch  of  t!ie  aortJi  and  great  vessels,  by  the  thoracic 
fascia.  In  the  neck,  it  lies  on  the  front  and  side.s  of  the  trachea,  behind  the 
Sterno-hyoid  and  Stcrno-thyroid  muscles.  The  two  lobes  generally  difler  in 
si?>c:  they  are  ixxKi.sioiuilly  united  so  its  to  form  a  single  mass,  and  Bomctimcs 
separated  by  an  intermediate  lobe.  The  thymus  is  of  a  pinkish-gray  color,  soft, 
and  lobulatcd  on  its  surfaces.  It  is  about  two  inches  in  length,  one  and  a  half  in 
breadth,  below,  and  about  three  or  four  linea  in  thickne^  At  birth,  it  weighs 
about  half  an  ounce. 

Stmcture.  Each  lateral  lobe  is  composed  of  numerous  lobules,  held  together  by 
Jelicatc  areolar  tissue,  the  entire  gland  being  inclosed  in  an  investing  capsule  of 
a  similar,  but  denser,  structure.  The  primary  lobules  vary  in  size  from  a  pin's 
hdarl  to  a  small  pea.  Each  lobule  contain.*?,  in  \x?.  interior,  a  small  cavity,  which 
is  surrounded  with  smaller  or  secondary  lobules,  which  are  also  hollow  within. 
The  cavities  of  the  secondary  and  primary  lobules  communicate;  those  of  the 
latter  opening  into  tho  great  central  cavity  or  reservoir  of  the  thymus,  which 
extends  through  the  entire  length  of  each  lateral  half  of  the  gland.  The  central 
cavityis  lined  by  a  vascular  membrane,  which  is  prolonged  into  all  the  subordinate 
.xivitics,  and  contains  a  milk-white  fluid  reserabhng  chyle. 

If  the  investing  capsule  aud  vessels,  as  well  as  the  areolar  tissue  connecting 
the  lobules,  are  removed  from  the  surface  of  either  lateral  lol>e,  it  will  be  seen 
that  the  central  cavity  is  folded  upon  itself,  and  admits  of  being  drawn  out  into  a 
lengthened  tubular  conl,  around  which  the  primary  lobules  are  attached  in  a 
ep\t&\  manner,  like  knots  upon  a  rope.  Such  is  the  condition  of  the  organ  at  nn 
early  period  of  its  development;  for  Mr.  Simon  has  shown,  that  the  primitive 
form  of  the  thymus  is  a  linear  tube,  from  which,  as  its  development  proceedii, 
lateral  diverticula  lead  outwards,  the  tube  ultimately  becoming  obscure,  from  its 
surface  being  covere<l  with  numerous  lobules. 

According  to  Oesterlcu  and  Mr.  Simon,  tho  cavities  in  tho  secondary  lobnlcs 
are  surrounded  by  rounricfl  saccular  dilatations  or  vesicles,  which  open  into  it. 
These  vesicles  vise-,  formed  of  a  homogeneous  membrane,  inclosed  in  a  dense  capil- 
lary plexus. 

The  whitish  fluid  contained  in  the  vesicles  and  central  cavity  of  the  thymus 
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contains  numerous  dotted  corpuscles,  similar  to  those  found  in  the  chyle.  The 
corpuscles  are  flattened  circular  disks,  measuring  about  ^^j^^  of  an  inch  in  dia- 
meter. 

Vessels  and  Nerves.  The  arteries  supplying  the  thjrmus  are  derived  from  the 
internal  mammary,  and  from  the  superior  and  inferior  thyroid.  The  veins  termi- 
nate in  the  left  vena  innominata,  and  in  the  thyroid  veins.  The  lymphatics  are 
of  large  size,  arise  in  the  substance  of  the  gland,  and  are  said  to  terminate  in  the 
internal  jugular  vein.  Sir  A.  Cooper  considered  that  these  vessels  carried  into 
the  blood  the  secretion  formed  in  the  substance  of  the  thymus.  The  nerves  are 
exceedingly  minute ;  they  are  derived  from  the  pneumogastric  and  sympathetic. 
Branches  from  the  descendens  noni  and  phrenic  reach  the  investing  capsule,  but 
do  not  penetrate  into  the  substance  of  the  gland. 

Chemical  Composition.  The  solid  animal  constituents  of  the  thymus  are  albu- 
men and  fibrin  in  large  quantities,  gelatin  and  other  animal  matters.  The  salts 
are  alkaline  and  earthy  phosphates,  with  chloride  of  potassium.  It  contains  about 
80  per  cent,  of  water. 


The  Urinary  Organs. 


The  Kidneys. 

The  Kidneys  are  two  glandular  organs,  iiitcndetl  for  the  secretion  of  the  arine. 
Tbcy  are  situated  at  the  back  part  of  the  abdominal  cavity,  hehind  the  peri- 
toneum, one  in  each  luint^r  region,  extending  from  tlie  eleventh  rib  to  near  Ih© 
crest  of  the  ilium;  the  right  one  being  lower  than  the  left,  from  its  ^ncinity  to 
the  liver.  They  are  usually  surrounded  by  a  considerable  quantity  of  liit,  and 
are  retiiined  in  their  position  by  the  vessels  which  pass  to  and  from  them, 

liehtions.  The  anterior  surface  of  the  kidney  is  convex,  partially  covered  by 
the  peritoneum,  and  is  iii  relation,  on  the  right  side,  with  the  back  part  of  the 
right  lobe  of  the  liver,  the  descending  portion  of  the  duodenum,  and  ascending 
colon ;  and  on  the  left  side  with  the  great  end  of  the  st<tmach,  the  lower  end  of  the 
Bpleen,  the  tail  of  the  pancreas,  and  the  descending  colon. 

The  poskrior  surface  is  flattened,  and  rests  upon  the  corresponding  crus  of  the 
Diaphragm,  in  front  of  the  eleventh  and  twelfth  ribs,  on  the  anterior  lamella  of 
the  aiwueiirosis  of  the  Transversalia  which  separates  it  from  the  Quadratus  lum- 
borum,  and  on  the  Psoas  magnus. 

The  sujjen'or  extremity,  directed  inwards,  is  thick  and  rounded,  and  embraced 
by  the  supra-renal  capsule.  It  corresponds,  on  the  left  side,  to  the  upper  bolder 
ol  the  eleventh  rib,  and  on  the  right  side  to  the  lower  border. 

The  inferior  exireviity,  small  and  flattened^  extends  neaily  as  low  as  the  crest 
of  the  ilium. 

The  external  border  is  convex,  and  directed  outwards  towards  the  parietee  of 
the  abdomen. 

The  internal  border  is  concave,  and  presents  a  deep  notch,  the  hiltu  of  the  kidney^ 
more  marked  behind  than  in  front.  At  tlie  hilus,  the  vessels,  excretory  duet, 
and  nerves  pass  into  or  from  the  organ ;  the  branches  of  the  renal  vein  lying  in 
front,  the  artery  and  its  branches  next,  the  excretory  duct  or  ureter  being  behind 
and  below.  On  the  vessels  the  nerves  .ind  lymphatics  ramify,  and  much  cellolar 
tissue  and  fat  surrounds  the  whole.  The  hilus  leads  into  a  hollow  space,  the 
sintis,  which  occupies  the  interior  of  the  gland. 

Each  kidney  is  about  four  inches  in  length,  two  inches  in  breadth,  and  about 
one  inch  in  thickness;  the  left  one  being  somewhat  longer  and  thinner  than  the 
right.  The  weight  of  the  kidney  in  the  adult  male  varies  from  4J  02.  to  6  oz.: 
iu  the  female,  from  4  oz.  to  6^  oz.,  the  difference  between  the  two  being  about 
half  an  ounce.  The  left,  is  nearly  always  heavier  than  the  right,  by  about  two 
drachms.  Their  weight  in  proportion  to  the  body  is  about  1  to  240."  The  renat 
substance  is  dense,  finn,  extremely  fragile,  and  of  a  deep  red  color. 

The  kidney  is  invested  by  a  fibrous  capsule,  formed  of  dense  libro-areolar 
tissue.  It  is  thin,  smooth,  and  easily  removed  from  its  surface,  to  which  it  is  con-  g 
nected  by  fine  fibrous  processes  and  vessrcls :  and  at  the  hilus  is  continued  inwardt^j^H 
lining  the  sides  of  the  sinus,  and  at  the  bottom  of  that  cavity  forms  sheaths  around ^H 
the  bloodvessels  and  the  subdivisions  of  the  excretory  duct. 

On  making  a  vertical  section  through  the  organ,  from  its  convex  to  its  concave 
border,  it  appears  to  consist  of  two  dilTerent  substances,  viz.,  an  external  or  cor- 
tical, and  an  internal  or  medullary,  subsumcc. 

The  cortical  substance  forms  about  three-fourths  of  the  gland.    It  occupies  ihfi 
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surface  of  the  kiclney,  forming  a  layer  about  two  lines  in  thickness,  where  it  covers 
the  pyramid^  and  sends  numerous  prolougatioos  inwards,  towards  the  sinua  between 
the  pyramids. 

The  cortical  substanco  is  soft,  reddish, 
granular^  easily  lacerated,  and  contains  nu- 
merous small  red  bodies  disseniinatisd  through 
it  in  every  {>art,  excepting  towanla  the  free 
surface.  These  are  the  Malpighian  bodies. 
The  cortical  substance  is  composed  of  a  mass 
of  convoluted  tubuli  urinifcri,  bloodvessels, 
lymphatics,  and  nerves,  connected  together 
by  a  firm,  transparent,  granular  substance, 
which  contains  small  granular  cells. 

The  m&lul^ijq/  siiJA^lnn/:e  consists  of  pal^ 
rcddiab-colored,  conical  masses,  tb^  ;>y"*- 
miUs  of  Matpighi,  varying  in  number  from 
eight  to  eighteen;  their  oases  arc  directed 
towanls  the  circumfercnco  of  the  organ, 
whilst  their  apices,  which  are  free  from  the 
cortical  substance,  converge  towards  the 
sinus,  and  terminate  in  smooth,  rounded  ex- 
tremities, called  the  papilke  (mammilla;)  of 
the  kidney.  Sometimes,  two  of  the  masses 
are  joined,  and  have  between  them  only  one 
papilla.  The  kidney  is  tlius  seen  to  consist 
of  a  number  of  conical-shaped  masses,  each 
inclosed,  excepting  at  the  apex,  by  un  invest- 
ment of  the  cortical  substance;  these  repre- 
sent the  separate  lobules  of  which  the  human 
kidney  m  the  fijetus  consists,  a  condition 
observed  permanently  in  the  kidneys  of  many  of  the  lower  animals.  As  the 
human  kidntiy  becomes  devcU)[it;d,  the  adjacent  lobules  coalesce,  so  as  to  Ibrm  a 
single  gland,  the  surface  of  which,  cvcu  in  the  adult,  occasionally  presents  fiiint 
traces  of  a  lobular  subdivision. 

The  medullary  substance  is  denser  in  structure  than  the  cortical,  darker  in  color, 
and  presents  a  striated  appearance,  from  being  composed  of  a  number  of  minute 
diverging  tubes  {tttiuli  urini/ert).  The  tubuli  uriniieri  commence  at  the  apices  of 
the  cones  by  small  orifices,  which  vary  from 
liff  to  jJtj  of  an  inch;  as  they  pJiss  up  in 
the  medullary  substance,  towards  the  peri- 
phery, they  pursue  a  diverging  course,  di- 
viding and,  subdividing  at  very  acute  angles, 
until  they  reach  the  cortical  substance,  when 
thev  become  convolntjjd,  anastomose  freely 
with  each  other,  and  retain  the  snine  diameter. 
The  number  of  orifices  on  the  entire  surface 
of  a  single  papilla  is,  according  to  Ilusehke, 
about  a  thousand ;  from  four  to  five  hundred 
large,  and  as  many  smaller  ones.  The  tubuli 
nriniferi  are  formed  of  a  transparent  homo- 
geneous basement  membrane,  lined  by  sphe- 
roidal epithelium,  which  occupies  about  two- 
thirds  of  the  diameter  of  the  tube.  The 
tubes  are  separated  from  one  another,  in  the 

medullury  cones,  by  capillary  veSv<M?l9.  which  form  oblong  meshes  parallel  with  the 
tubuli,  and  by  an  intermediate  parenchymatous  substance  composed  of  cells. 

As  soon  as  the  tubuli  lu-iniferi  enter  the  cortical  substance  (fig,  368),  they 
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become  convoluted,  and  anastomose  fieely  with  each  other;  thoy  are  sometimes 
called  the  tubes  of  Ftrrtin.  At  the  bases  of  the  p\Taimds,  the  straight  tubes  are 
described  as  being  collected  into  small  conical  bundles,  the  tortuous  tubnii  cor- 
respondinii  to  wliich  are  prolonged  upwards  into  the  cortical  portion  of  the  kidncv 
as  tar  as  the  surface,  forming  a  number  of  small  conical  masses,  which  are  name*] 
the  pyramids  <if  Ferrcin,  several  of  which  correspond  to  each  medullary  cone  and 
its  corresponding  portion  of  cortical  substance.  According  to  Mr.  Bowman,  the 
tubuti  urinifcri  commence  in  the  cortical  salistancc  as  small,  dilated,  membranous 
capsules,  the  capsules  of  the  Mnlpighinn  bodies  ;  they  also  form  loops,  either  by  the 
junction  of  adjacent  tubes,  or.  according  to  Toynbee,  by  the  union  of  two  branches 
proceeding  from  the  same  tube ;  they  hare  also  been  seen  to  arise  by  ireo  closed 
e^ctrcuutiea. 

The  Malpighian  bodies  arc  found  only  in  the  cortical  substance  of  the  kidney. 
They  are  small  round  bo<lics,  of  a  deep  red  color,  and  of  the  average  diameter 
of  Ine  f^o  of  an  inch.  Each  body  is  coiifj>osod  of  a  va.*!cular  tuft  inclosed  in  a 
thin  membranous  capsule,  the  dilated  commencement  of  a  urinifcrovis  tubule.  The 
vascular  tuft  consists  of  the  ramifications  of  a  minute  artery,  the  afferent  wsstl 
which,  after  piercing  the  capsule,  divides,  in  a  radiated  manner,  into  several 
bi-anches,  which  ultimately  terminate  in  a  finer  set  of  capillary  vessels.  From 
these,  a  small  vein,  the  tjj'ertnt  vessel,  procee<ls;  this  pierces  the  capsule  near  the 
artery,  and  forms  a  close  venoos  plexus,  with  the  eflcrcut  vessels  from  other 
Malpi;ihian  b<xlies,  round  the  mljacent  tubuli. 

The  capsular  dilatation  of  the  Malpighiau  body  is  not  always  placed  at  the 
commcncNjmcnt  of  the  tube ;  it  may  occupy  one  side  (Gerlach) :  henoe  their  sub- 
division into  lateral  or  terminal.  The  membrane  composing  it  is  thicker  than  that 
of  the  tubule;  the  epithelium  limug  its  inner  surface  is  thin,  and,  in  the  frog, 
provided  with  cilia>  at  tlic  neck  of  the  dilated  portion :  hut  in  the  human  subject 
cilia;  huvo  not  been  detected.  According  to  ifr.  Bowman,  the  surface  of  the 
vascular  tuft  lies  free  and  uncovered  in  iho  interior  of  its  capsule;  but,  according 
to  Gerlach.  it  is  coveri;<l  with  a  thick  layer  of  nucleated  cells,  similar  to  those 
lining  the  inner  surface  of  the  capsule. 

Ducts,  The  ureter,  as  it  approaches  the  hilus,  becomes  dilated  into  a  funnel- 
shaped  membranous  sac,  the  pelvis.  It  then  caters  the  sinus,  and  subdivides 
iL«ually  into  three  prolongations,  the  infundihula,  one  placed  at  each  extremity, 
and  one  in  the  middle  of  the  organ;  these  subdivide  into  from  seven  to  thirteen 
smaller  tulws,  the  calyces,  each  of  which  embraces,  like  a  cup-like  pouch  or  calvx, 
the  base  of  one  of  the  papilla).  Sometimes,  a  calyx  incloses  two  or  more  papilla*. 
The  ureter,  the  pelvis,  and  the  calyces  consi.st  of  three  coats, — fibrous,  muscular, 
and  mucous. 

The  external  or  Jtbro-elcutic  coat  is  continuous,  round  the  bases  of  the  papillse, 
with  the  tunica  projiria  investing  the  .«;urface  of  the  organ. 

Tlie  muscular  coat  is  jdaccd  between  the  fibrous  and  mucous  coats.  It  consists 
of  an  external  or  longitudinal,  and  an  internal  or  circular  stratum. 

I'lie  inteiTial  or  mricous  coal  invents  the  papilliu  of  the  kidney,  and  is  continued 
into  the  orifices  upon  their  surfaces.  It  is  lined  by  epithelium  of  the  spheroidal 
kind. 

Vessels  and  Nervrs.  The  renal  artery  is  large  in  proportion  to  the  size  of 
the  organ  which  it  supplies.  Kach  vessel  divides  into  four  or  five  branches, 
which  enter  the  hiliLs,  and  are  invested  by  sheaths  derived  from  the  fibrous  capsule; 
they  penetrate  the  substance  of  the  organ  between  the  papillae,  and  cuter  the 
cortical  sulwUmce  in  the  intcn'als  between  the  medullary  cones,  dividing  and 
subdividing  in  their  course  towanls  the  bases  of  the  pyramids,  where  they  form 
arches  by  their  anastomoses;  from  these  arches,  numerous  vessels  are  distributed 
to  the  cortical  substance,  some  of  which  enter  the  Xtalpighian  corpuscles,  whilst 
others  form  a  capillary  network  round  the  uriniferous  tubes. 

The  veins  of  the  kidney  commence  upon  the  surface  of  the  org-in.  where  tliev 
have  a  stellate  arrangbmeut ;  they  pass  inwards^  and  o|K!tt  into  larger  veins,  which 
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unite  into  arches  round  the  bases  of  the  medullary  cones.  After  receiving  the 
venous  plexus  from  the  tubular  portion,  they  accompany  the  branches  of  the 
arteries  to  the  sinus  of  the  kidney,  where  they  finally  unite  to  form  a  single  vein, 
which  terminates  in  the  inferior  vena  cava. 

The  lymphatics  of  the  kidney  consist  of  a  superficial  and  deep  set ;  they  accom- 
pany the  bloodvessels,  and  terminate  in  the  lumbar  glands. 

The  nerves  are  derived  from  the  renal  plexus,  which  is  formed  by  filaments 
from  the  solar  plexus  and  lesser  splanchnic  nerve ;  they  accompany  the  branches 
of  the  arteries.  From  the  renal  plexus,  some  filaments  pass  to  the  spermatic 
plexus  and  ureter. 

The  Ureters. 

The  Ureter  is  the  excretory  duct  of  the  kidney.  It  is  a  cylindrical  mem- 
branous tube,  from  sixteen  to  eighteen  inches  in  length,  and  of  the  diameter  of  a 
goose-quill.  It  is  placed  at  the  back  part  of  the  abdomen,  behind  the  peritoneum ; 
and  extends  obliquely  downwards  and  inwards,  from  the  lower  part  of  the  pelvis 
of  the  kidney,  enters  the  cavity  of  the  pelvis,  and  then  passes  downwards,  for- 
wards, and  inwards,  to  the  base  of  the  bladder,  into  which  it  opens  by  a  con- 
stricted orifice,  after  passing  obliquely,  for  nearly  an  inch,  between  its  muscular 
and  mucous  coats. 

Relations.  In  its  course  from  above  downwards,  it  rests  upon  the  ,Psoas 
muscle,  being  covered  by  the  peritoneum,  and  crossed  in  front  very  obliquely  by 
the  spermatic  vessels ;  the  right  ureter  lying  close  to  the  outer  side  of  the  inferior 
vena  cava.  Opposite  the  sacrum,  it  crosses  the  common  or  the  external  iliac 
artery,  lying  behind  the  ileum  on  the  right  side,  and  the  sigmoid  flexure  of  the 
colon  on  the  left.  In  the  pelvis,  it  enters  the  posterior  false  ligament  of  the 
bladder,  and  runs  below  the  obliterated  hypogastric  artery,  the  vaa  deferens,  in 
the  male,  passing  between  it  and  the  bladder.  In  the  female,  the  ureter  passes 
along  the  sides  of  the  cervix  uteri  and  upper  part  of  the  vagina.  At  the  base  of 
the  bladder,  it  is  situated  about  two  inches  from  its  fellow ;  lying,  in  the  male, 
about  an  inch  and  a  half  behind  the  base  of  the  prostate,  at  the  posterior  angle  of 
the  trigone. 

Structure.  The  ureter  is  composed  of  three  coats,  fibrous,  muscular,  and 
mucous. 

l^he  Jibrous  coat  is  continuous  with  that  surrounding  the  pelvis. 

The  muscular  coat  consists  of  two  layers  of  longitudinal  fibres,  and  an  inter- 
mediate transverse  layer. 

The  mucous  coat  is  smooth,  and  presents  a  few  longitudinal  folds,  which 
become  effaced  by  distension.  It  is  continuous  with  the  mucous  membrane  of  the 
bladder  below ;  whilst,  above,  it  is  prolonged  over  the  papilla  into  the  tubuli 
uriniferi.     The  epithelial  cells  lining  it  are  spheroidal. 

The  arteries  supplying  the  ureter  are  branches  of  the  renal,  spermatic,  internal 
iliac,  and  inferior  vesical. 

The  nerves  are  derived  from  the  inferior  mesenteric,  spermatic,  and  hypo- 
gastric plexuses. 

SUPBA-BEXAL  CAPSULES. 

The  Supra-renal  Capsules  are  usually  classified,  together  with  the  spleen, 
thymus,  and  thyroid,  under  the  head  of  "ductless  glands,"  as  they  have  no  excre- 
tory duct.  They  are  two  small  flattened  glandular  bodies,  of  a  yellowish  color, 
situated  at  the  back  part  of  the  abdomen,  behind  the  peritoneum,  immediately  in 
front  of  the  upper  end  of  either  kidney ;  hence  their  name.  The  right  one  is 
somewhat  triangular  in  shape,  bearing  a  resemblance  to  a  cocked  hat ;  the  left  is 
more  semilunar,  and  usually  larger  and  higher  than  the  right.  They  vary  in  size 
in  different  individuals,  being  sometimes  so  small  as  to  be  scarcely  detected,  at 
other  times  large.     They  measure  from  '■n  inch  and  a  quarter  to  nearly  two 
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inches  in  length,  are  rather  less  in  width.  nn<l  from  two  to  three  linea  in  thickneaa. 
In  weight,  they  vary  from  one  to  two  drachuis. 

Relations.  The  antm'or  surface  of  the  right  supra-renal  capsule  is  in  relation 
with  the  under  surface  of  the  liver ;  that  of  the  left  with  the  pancreas  and  spleen. 
The  posterior  surface  rests  upon  the  cruH  of  the  Diaphragm,  opposite  the  tenth 
dorsal  vertebra.  Their  upji^r  thin  convex  hornier  is  directe<l  upwards  and  inwards. 
Their  hwtr  thick  concaue  harder  rests  upon  the  upi>er  end  of  the  kidneys,  to  which 
they  are  connected  by  areolar  titwue.  Their  inner  borders  are  in  relation  with  the 
j<rcat  splanchnic  nerves  and  semilunar  ganglia,  and  lie  in  contact  on  the  right  side 
with  the  inferior  vena  cava,  and  on  the  left,  side  with  the  aorta.  The  surface  of 
the  supra-renal  gland  is  surrounilcd  by  areolar  tissue  containing  much  fat,  and 
closely  invested  by  a  thin  fibrous  coat,  which  is  difficult  to  remove,  on  account 
of  the  aiiraerous  fibrous  processes  and  vessels  which  enter  the  organ  through  the 
furrows  on  its  anterior  surface  and  base. 

Structure.  Ou  making  a  porpendiculnr  section,  the  glnnd  is  seen  to  consist  of 
two  substances,  ext<;riial  or  cortical,  and  internal  or  meilullary. 

The  cortical  substance  forms  the  chief  part  of  the  organ ;  it  is  of  a  deep  yellow 
color,  and  consists  of  narrow  columnar  masses  placed  perpendicularly  to  the 
surface. 

The  medullary  substance,  is  soft,  pulpy,  and  of  a  dark  brown  or  black  color: 
hence  the  name,  utrahiUary  capsules,  given  to  these  organs.  In  its  centre  is  ot\ea 
seen  a  spjice  formed  by  the  breaking  down  of  its  component  parts. 

According  to  the  researches  of  Oestcrlen  anil  Mr.  Simon,  the  narrow  columnar 
masses  of  'wliieh  the  cortical  substance  is  com[>oscd  measure  about  T^nth  of  an 
inch  in  diameter,  and  consist  of  small  closed  parallel  tubes  of  limitarj-  membrano 
containing  dotted  nuclei,  together  with  much  granular  matter,  oil  globules,  and 
nucleated  cells.  According  to  Ecker,  the  apparent  tubular  canals  consist  of  rows 
of  closed  vesicles  placed  endwise,  so  as  to  resemble  tubes;  whilst  Kollikcr  states, 
that  these  vesicles  are  merely  loculi  or  spaces  in  the  stroma  of  the  organ,  having 
no  limitary  membrane,  and,  from  being  situated  endwise,  present  the  appearance 
of  linear  tubes.  Nucleated  colls  exist  in  large  numl>ers  in  the  supra-rcna!  glanils 
of  ruminants,  but  more  sparingly  in  man  and  other  animals,  but  the  granular 
matter  appears  to  form  their  chief  constituent;  the  granules  vary  in  size,  and  they 
present  the  singular  peculiarity  of  undergoing  no  change  when  acted  upon  by 
most  of  the  chemical  reagents.  The  columnar  masses  are  surrounded  by  a  eloM 
capillary  network,  which  runs  parallel  with  them. 

The  medullary  substance  o-onsists  of  nuclei  and  granular  matter,  uuiformlj 

ftttered  throughout  a  plexus  of  minute  veins. 

The  arteries  supplying  the  supra-renal  glands  arc  numcro\»s  and  of  large  size, 
and  arc  derived  from  the  aorta,  the  phrenic,  and  the  reuul ;  they  subdivide  into 
numerous  minute  branches  previous  to  entering  the  substance  of  the  gland. 

The  supra-renal  vein  returns  the  blood  from  the  medullary  venous  plexus,  and 
receives  several  branches  from  the  cortical  substance ;  it  opens  on  the  right  side 
into  the  inferior  vena  cava,  on  the  left  side  into  the  renal  vein. 

The  lymphatics  tonniuato  in  the  lumbar  glands. 

The  TWTTf*  are  exceedingly  numerous;  they  are  ilerived  from  the  solar  and  renal 
plexuses,  and,  according  to  Bcrgmann,  from  the  phrenic  and  imcumogastrio  nerves. 
They  have  numerous  small  ganglia  developed  upon  them. 


The  Peltk. 

The  Cavity  of  the  Pelvis  is  that  part  of  the  general  abdominal  cavity  which  is 
below  the  level  of  the  linca  ilio-pectinoa  and  the  promontory  of  the  sacrum. 

Bouwiaries.  It  Is  bounded,  behind,  bv  the  sacrum,  the  coccyx,  and  the  great 
>acro-ac.iatic  ligaments ;  in  front  and  at  the  sides,  by  the  pubes  and  ischia,  covered 
by  the  Obturator  mnscles;  above,  it  commnnicates  with  the  cavity  of  tfae  abdomen; 
and  below,  it  is  limited  by  the  Iiovatores  ani  and  Coccygei  muscle^  and  ibo 
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TUoeral  layer  of  the  pelWo  fascia,  -vrhich  h  reflected  from  the  wall  of  the  pelvis 
on  to  the  viscera. 

C^ntentj.  The  viscera  contained  in  this  cavity  are  the  urinary  bladder,  the 
lower  end  of  the  rectum,  and  some  of  the  generative  organs  peeuliar  to  eaeh 
sex;  they  are  partially  covered  by  the  peritoneum,  and  supplied  with  blood  and 
lymphatic  vessels  and  nerves. 


The  Bladder, 

The  Bladder  is  the  reservoir  for  the  urine.  Tt  is  a  muficulo-membranous  sac, 
situated  in  the  pelvis,  behind  the  pubes,  and  in  front  of  the  rectum  in  the  malci 
the  uterus  and  vagina  intervening  between  it  and  that  intestine  in  the  female. 
The  shape,  positiuu,  and  relations  of  the  bladder  are  greatly  influenced  by  age. 
sex.  and  the  degree  of  distension  of  the  organ.  Dnrirnj  infancy,  it  is  conical  in 
shajx',  and  projects  above  the  upper  border  of  the  pubcs  into  the  hyjwgastrio 
region.    In  the  adult,  when  quite  empty  and  contracted,  it  is  a  small  triangular 


Fig.  369.— Vertical  Section  of  Bladder,  Penia,  and  UkUuk. 
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sac,  placed  deeply  in  the  pelvis,  flattened  from  before  Ijaclcwards,  its  apex  reaching 
as  high  as  the  upper  border  of  the  symphysis  pubis.  When  slightly  distended,  it 
has  a  rounded  form,  and  partially  fills  the  pelvic  cavity;  when  greatly  distended  it 
is  ovoid  in  shape,  rising  into  the  abdominal  cavity,  oflon  extending  upwards  nearly 
as  high  as  the  umbilicus.  It  is  larger  in  its  vertical  diameter  than  from  side  to 
side,  and  its  long  axis  is  directed  from  above  obliquely  downwards  and  backwards 
in  a  line  directed  from  some  point  between  the  pubes  and  umbilicus  (according  to 
its  distension)  to  the  end  of  the  coocyx.  The  bladder,  when  distended,  is  sliglitly 
curved  forwards  towards  the  anterior  wAX  of  the  abdomen,  bo  as  to  bo  mora 
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convex  behind  iban  in  front.  In  the  female,  it  is  larger  in  the  transverse  than 
in  the  vertical  diameter,  and  ita  cap.uuity  is  said  to  be  greater  than  iu  the  male. 
When  mcKlerutelv  distended,  it  mcasurc-s  about  five  inches  in  length,  and  throe 
inches  ucrosa,  and  the  oixlinary  amount  which  it  contains  is  about  a  jnuL 

The  bladder  is  divided  into  a  summit,  body,  base,  and  neck. 

The  summit  or  apex  of  the  bladder  is  rounded  and  directed  forwards  and 
upwards ;  it  is  connected  to  the  umbilicus  by  a  fibro-muscular  cord,  the  uracbns. 
and  idso  by  tncaus  of  two  i*ouuded  fibrous  cords,  the  obliterated  portions  of  the 
hypogastric  arteries,  which  are  placed  one  on  eiich  side  of  the  urachus-  The 
.suniiiiit  of  the  bladiler  iKliiiid  the  uraohus  is  coveretl  by  peritoneum,  whilst  the 
portion  in  front  is  uncovei^cd  bv  it,  and  rests  upon  the  abdominal  wall. 

The  urachus  is  the  oblitcrateci  remains  of  a  tubular  canal  existing  iu  the  embryo, 
which  connects  the  cavity  of  the  bladder  with  a  membnuious  sac  placed  external 
to  the  abdomen,  opposite  the  umbilicus,  called  the  aUantoia.  In  the  infant  at 
birth,  it  is  occasionally  found  |X'rvious,  so  that  the  urine  escapes  at  the  umbilicuj^ 
aud  calculi  have  been  fuuud  in  its  canal. 

Tiic  body  of  the  bladder  in  front  is  not  covered  by  peritoneum,  and  is  in 
relation  with  the  triangular  ligament  of  tlie  urethra,  the  jHwterior  surface  of  the 
syraphysis  pubis,  the  Internal  obturator  muscles,  and,  when  distended,  with  the 
alxhuninal  purietcs. 

The  jiosterior  surface  is  covered  by  peritoneum  throughout  It  corrcai>onds, 
in  the  male,  with  the  rectum;  in  the  female,  with  tiio  uterus,  some  convolutions  of 
the  small  intestine  Iwing  interpijseJ. 

The  aide  of  the  bladder  is  crossed  obliquely  from  l)clow,  upwards  and  forwards, 
by  the  obliterated  hypogastric  artery;  above  and  behind  this  cord,  the  bladder  is 
covered  by  peritoneum,  but,  below  and  in  front  of  it,  the  serous  covering  is 
wanting,  and  it  is  conncctetl  to  the  pelvic  fascia.  The  vas  deferens  passe?,  in  an 
iircJH'd  direction,  from  belore  backwards,  alimg  the  side  of  the  blavlder,  tuwanls 
its  base,  crossing  in  its  course  the  obliterated  hypogastric  artery,  and  passing  along 
the  inner  side  erf  the  ureter. 

The  hast  OT  fundus  of  the  bladder  is  directed  downwards  and  backwards.  Ik 
varies  in  extent  according  to  the  state  of  distension  of  the  organ,  being  very 
broad  when  full,  but  much  narrower  when  empty,  /n  Uie  mak,  it  rests  upon  tM 
t*ccond  portion  of  the  rectum,  from  which  it  is  Bcpamtcd  by  a  reflcctiou  of  the 
recto-vesical  fascia.  It  is  covered  posteriorly,  for  a  slight  extent,  by  the  peri- 
toneum, wliich  is  reflccttyl  from  it  upon  the  rectum,  forming  the  recto-vcsical  fold. 
The  jwrtion  of  the  bladder  iu  relation  with  the  rectum  corresponds  to  a  triangidar 
«[»acc,  bounded  behind  by  the  ivcto- vesical  ibid;  on  either  side,  by  the  vcsicula 
deminalis  and  vas  deferens;  and,  in  front,  by  the  prostate  gland.  When  the 
bladder  is  very  full,  the  peritoneal  fold  is  rai.sed  with  it,  and  the  distance  Viotweea 
its  reflection  and  ihc  anus  is  about  four  imdies.  but  this  diafonco  is  much 
diminished  when  the  bladder  is  empty  and  contracted.  In  the  fanaU,  the  base 
of  the  bladder  lies  in  contact  with  the  lower  part  of  the  cervix  uteri,  is  adliercnt 
to  the  anterior  wall  of  the  vagina,  and  separated  from  the  upper  part  of  the 
autcrior  surface  of  the  cervix  uteri  b}'  a  fold  of  the  ]x;ritoneum. 

The  cervix  or  nex:k  of  the  bladder  is  the  constricted  portion  continuons  with 
the  urethra.  In  the  male,  its  direction  is  oblique  in  the  erect  j>osture,  aud  it  is 
surrounded  by  the  prostate  gland.  In  the  female,  its  direction  is  obliciuely  down- 
wards and  forwards. 

Li'jdnurnts,  The  bladder  l-*  retained  in  its  place  by  ligaments,  which  are  divided 
into  true  and  falsi:.  Tlie  true  ligaments  are  five  in  number,  two  anterior  and  two 
lateral,  formed  by  the  rctrto-vesical  fascia,  and  the  urachus.  The  iaisc  ligaments 
also  five  in  number,  are  formetl  by  folds  of  the  peritoneum. 

The  anterior  U'l/amaits  {fmfto-jtri>sia(ic)  e.\tend  from  the  back  of  the  pubes,  one 
on  each  side  of  the  synipliysis,  to  the  front  of  the  neck  of  the  bladder,  and  upper 
surface  of  the  prostate  gland.  These  ligaments  contain  a  few  muscular  fifcrca, 
prolonged  from  the  bladder. 
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The  htcral  lujajnenls,  broader  and  thiuner  thau  the  preceding,  arc  attached  to 
the  lateral  purLs  uf  the  prostate,  ami  to  the  sides  of  the  base  of  the  bladder. 

Tlie  urachus  is  the  fibro-inuseular  cord  already  mentioned,  extending  between, 
the  summit  of  the  bladder  and  the  umbilicus.  It  is  broad  below,  at  its  attachmeni 
to  the  bladder,  and  becomes  narrower  as  it  aseends. 

The  faUe  ligaments  of  the  bladder  are,  two  posterior,  two  lateral,  and  one 
superior. 

The  two  postf^n'or  pass  forwards,  in  the  ma]e,  from  the  sides  of  the  rectum  ;  in 
the  female,  from  the  sides  of  the  uterus,  to  the  posterior  and  lateral  as[»ect  of  the 
bladder :  they  form  the  lateral  boundaries  of  the  recti^- vesical  fold  of  peritoneum, 

raud  contain  the  obliterated  hypogastric  arteries,  the  ureters,  and  vessels  and 
nerves. 
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r  Tlic  two  lateral  ligaments  are  rcQections  of  the  peritoneumj  from  the  iliao  fossoe 
*tho  sides  of  the  bladder. 


The  superior  ligament  is  the  prominent  fold  of  peritoneum  extending  from  the 
.summit  of  the  bladder  to  the  umbilicus.  It  covers  the  urachus,  and  tlie  obliterated 
hypogastric  arteries. 

iitniclure.  The  bladder  is  composed  of  four  coats : — a  serous,  a  muscular,  a  cel- 
lular, and  a  raucous  coat. 

The  sirotis  coat  is  partial,  and  derived  from  the  peritoneum.  It  invests  the 
posterior  surface,  from  opposite  the  termination  of  the  two  ureters  to  its  summit, 
and  is  reflected  from  this  jxjiut  and  from  the  sides,  on  to  the  abdominal  and  pelvic 
walls.  ^ 

The  muscular  coal  consists  of  two  layers  of  unstriped  muscubr  fibre,  an 
external  layer,  composed  of  longitudinal  Abres,  and  an  internal  layer  of  circular 
fibres. 

The  hnffitwlinal  fihrrs  are  most  distinct  on  the  anterior  and  posterior  surfaces 
of  the  organ.  They  arise,  in  front,  from  the  anterior  ligaments  of  the  bladder, 
from  the  neck  of  the  bladder,  and,  in  the  male,  from  the  adjacent  portion  of  the 
prostate  gland.  They  spread  out,  and  form  a  plexiform  mesh,  on  the  anterior 
surface  of  the  blaiUJer,  being  continued  over  the  posterior  surface  and  base  of 
the  organ  to  the  neck,  where  they  are  inserted  into  the  prostate  in  the  male,  and 
into  the  vagina  in  the  female. 

Other  longitudinal  fibres  arise,  in  the  male,  from  the  sides  of  llio  prostate,  and 
spread  out  upon  the  sides  of  the  bladder,  intersecting  with  one  nnotlier. 

The  circular  fibres  are  very  thinly  and  irregularly  scattered  on  the  bodv  of 
the  organ ;  but,  towards  its  lower  part,  round  the  cervix  and  commcueemcnt  of  the 
urethra,  they  are  disposed  as  a  thick  circular  layer,  forming  the  sphincter  vesica;, 
which  is  continuous  with  the  muscular  fibres  of  the  prostate  gland. 

Two  bands  of  oblique  fibrts,  originating  behind  the  orifices  of  the  ureters, 
converge  to  the  b:ick  part  of  the  prostate  gland,  and  are  iuserteil,  by  means  of  a 
fibrous  process,  into  the  middle  lobe  of  this  organ.  They  are  the  m^iscles  of  the 
ureters,  aescribed  by  vSir  0.  Bell,  w^ho  supposed  that,  during  the  contraction  of 
the  bladder,  they  served  to  retain  the  oblique  direction  of  the  ureters,  and  so 
prevent  tlie  reflux  of  urine  into  them. 

The  ctUnhr  coat  consists  of  a  layer  of  areolar  tissue,  connecting  together  the 
muscular  and  mucous  coats,  being  mtimatcly  connected  with  the  latter. 

The  mw^xis  root  is  thin,  smooth,  and  of  a  pale  rose  color.  It  is  continuous 
through  the  ureters  with  the  lining  membrane  of  the  uriniferous  tubes,  and,  below, 
with  the  urethra.  It  i.s  connected  loosely  to  the  muscular  coat,  by  a  layer  of 
areolar  tissue,  excepting  at  the  trigone,  where  its  adhesion  is  more  close.  It  is 
provide<l  with  a  few  mucous  toUicles,  and  numerous  small  racemose  glunda, 
lined  with  columnar  q^ithelium,  exist  near  the  neck  of  the  organ.  The  epilbe- 
liura  covering  it  is  intermediate  in  form  between  the  columnar  and  squamous 
varieties. 

fnt^ri^r  of  the  bla'hler.  Upon  the  inner  surface  of  the  base  of  the  bladder, 
immediately  behind  the  urethral  orifice,  is  a  triangular,  smootb  surface,  the  apex 
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Fig.  370.— The  BLaddt^r  anil  Urethra  laid  open. 
8««ii  rrvtn  above. 


^ 


of  which  ia  directed  forwards;  this  h  the  iri'gonum  vesica  or  trigone  vesicah.  Ii 
'fl  paler  in  color  than  the  reel  of  the  mucous  membrftnc,  and  never  proeenta  any 
rugffi,  even  iu  the  cuUapsed  condition  of  tfao  organ,  owing  to  its  intinmte  adhesion 
to  the  subjacent  tissufi*.  It  is  bounded  on  each  side  by  two  slight  ridges^  which 
pass  backwards  nnd  outwards  to  the  orifices  of  the  ureters,  and  correspond  with 
the  muscles  of  these  tubes ;  and  at  each  posterior  angle,  by  the  orifices  of  tho 
ureters,  which  are  placed  nearly  two  inches  from  each  other,  and  about  an  inch 
and  a  half  behind  the  orifice  of  the  urethra.    The  trigone  corresponds  with  tho 

interval  at  the  base  of  the  bladder, 
bounded  by  the  prostate  in  front,  and 
the  vcsicuho  and  vjisa  defcrentia  on 
the  sides.  Projecting  from  the  lower 
and  anterior  part  of  tho  bladder,  into 
tho  orifice  of  tho  urethra,  is  a  slight 
elevation  of  mncowB  membrane,  calM 
the  uvula  vesica.  It  is  formed  by  a 
thickening  of  the  prostate. 

Tl)e  arteries  supplying  the  bladder 
are  the  superior,  miudle,  and  inferior 
vesical,  in  tho  male,  with  additional 
branches  from  the  uterine,  in  the  female. 
They  are  all  derived  from  the  anterior 
trunk  of  the  internal  iliac. 

The  Vf'ins  form  a  complicated  plexus 
round  the  neck,  sides,  and  batie  of  the 
bladder,  and  terminate  in  tho  internal 
iliiic  veins. 

Tlio  It/mpfuiiics  accompany  the 
blood  ves-sels,  passing  through  the 
glands  surrounding  them. 

The  tifrws  are  derived  from  the 
hypogastric  and  sicral  plexuses;  the 
ibrmer  supplying  tho  upi>er  pan  of 
the  organ,  tbe  latter  it^i  base  and 
neck. 

Malk  UitfiTimA. 

The  Urethra  extends  from  the  neck 
of  tho  bladder  to  the  meatus  nrinuriua. 
It  is  curved   in    its  course,  8o  as 
resemble,  in  its  flaccid  state,  the  Italiai 
letter  /;  but  iu  the  erect  state  it  forraaJ 
only  a  siagle  curve,  the  concavity  of* 
which  is  directed  upwards.     Its  length 
varies  from  eight  to  nine  inchoH  ;  and , 
it  is  divided  into  three  portions, 
prostatic,    membranous,   and    spongy, 
the  structure  and  relations  of  which 
arc  essentially  diflercnt. 
The  Prostatic  portinn  is  the  widest  and  most  dilatable  part  of  the  canal.     It 
passes  through  the  prostate  gland,  from  its  1>ase  to  ita  apex,  lying  nearer  its  upper 
than  its  lower  surface.     It  is  about  an  inch  and  a  fjuarter  in  length,  and  the  fornxJ 
of  the  cunal  is  spindle-shuped,  being  wider  in  tlie  middle  than  at  either  extremity/ 
and  narrowest  in  front,  where  it  joins  the  membranous  portion.     A  transverse 
Bection  of  the  canal  in  this  situation  is  triangular,  the  apex  directed  dowowardt. 
Upon  the  Boor  of  the  canal  is  a  narrow  longitudinal  ridge,  tho  veru  m<mtanum 
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or  caput  tjalUnayinis,  formed  by  an  elevation  of  the  mucous  membrane  and  iU 
subjacent  tissue.  It  is  eight  or  nine  lines  in  length,  nod  a  line  and  a  half  in 
height,  and  contains,  acconiing  to  Kobclt,  muscular  and  erectile  tissues.    When 

»  distended,  it  may  serve  to  prevent  the  passage  of  the  semen  backwards  into  the 
bladder.  On  each  side  of  the  veru  montanum  is  a  slightly  depressed  fossa,  the 
prostatic  sinm,  the  floor  of  which  is  pcrtorated  hy  numerous  apertures,  the  orifices 
of  the  prostatic  ducts,  the  duets  of  the  middle  lo^je  oi«uing  bebind  the  crest.  At 
the  fore  part  of  the  vcm  montanum,  in  the  middle  line,  is  a  depression,  the  smwa 
porulan's  or  vesicttla  prostatica ;  and  upon  or  withiu  its  margins  are  the  slit-like 
openings  of  the  ejaculatory  ducts.  The  sinus  pocularis  forma  a  cul-de-sac  about 
a  quarter  of  an  inch  in  lengtb,  which  runs  upwards  and  backwards  in  the  sub- 
staiioe  (jf  the  prostate,  benemli  the  middle  lulto ;  its  prominent  upjHjr  wall  partly 
forms  the  veru  montanum.  Its  walls  arc  composed  of  fibrous  tissue,  muscular 
fibrcji,  and  mucous  membrane ;  and  numerous  small  glands  open  on  its  inner  sur- 
face. It  has  been  called  by  "Weber,  who  discovered  ity  the  uterus  masculintiSt 
from  its  supposed  homology  with  the  female  organ. 

The  Membranous  portion  of  the  urethra  extends  between  the  apex  of  the  pros- 
tate, and  the  bulb  of  the  corpus  spongiosum.  It  is  the  narrowest  part  of  the  canal 
(excepting  the  orifice),  and  measures  three-quarters  of  an  inch  along  its  uj>jK*r, 
and  half  an  inch  along  it^  lower  surface,  in  consequence  of  the  bulb  projecting 
backwards  beneath  it  below.  Its  upper  concave  surface  is  placed  about  an  inch 
beneath  the  pubic  arch,  from  which  it  is  separated  by  the  dorsal  vessels  and  nci'ves 
of  the  penis,  and  some  muscular  fibres.  Its  lower  convex  surface  is  separated 
from  the  rectum  by  a  triangular  space,  which  constitutes  tho  perineum.  The 
membranous  portion  of  the  urethra  perforates  the  deep  perineal  fascia;  and  two 
layers  from-  this  membrane  are  prolonged  round  it,  the  one  forwards,  the  other 
backwards;  it  is  also  surrounrled  by  the  Compressor  urethra;  muscle.  Its  cover- 
ings are  raucous  membrane,  clastic  fibrous  tissue,  a  thin  layer  of  erectile  tissue, 
muscular  fibres,  and  a  prolongation  from  the  deep  perineal  fascia. 

The  Spon'jij  portion  is  the  longest  part  of  the  urethra,  and  is  containeil  in  tho 
corpus  spongiosum.  It  is  about  six  inches  in  length,  and  extends  from  the  termi- 
nation of  the  membranous  portion  to  the  meatus  urinarius.  Commencing  below 
the  symphysis  pubis,  it  ascends  for  a  short,  distance,  and  then  curves  downwards. 
It  is  narrow,  and  of  uniform  size  in  tho  body  of  the  penis,  measuring  about  a 
quarter  of  an  inch  in  diameter  ;  being  dilatetl  behind,  within  the  bulb,  where  it 
forms  the  bulbous  portion,  and  Jigaiu  anteriorly,  within  the  glaus  penis,  forming 
the  fossa  navicularis.  A  cross  section  of  this  canal  in  the  bwiy  has  its  diameter 
transverse,  but  in  the  glans  the  diameter  is  directed  vertically. 

The  meatus  urinarius  is  the  most  contracted  part  of  the  urethra;  it  is  a  vertical 
sliti  about  three  lines  in  length,  bounded  on  each  side  hy  two  small  labia.  Tho 
inner  surface  of  the  lining  membrane  of  the  urethra,  especially  on  the  floor  of  the 
spongy  portion,  presents  the  orifices  of  numerous  mucous  glands  and  follicles, 
situat^  in  the  submucous  tissue,  and  named  the  glaruls  of  Littrt.  Tliey  vary  in 
fidze,  and  their  orifices  are  directed  forwards,  so  that  they  may  easily  iulorcept  tho 
point  of  a  catheter  in  its  passage  along  the  canal.  One  of  these  lacuna?,  larger 
than  tho  rest,  is  situated  on  the  upper  surface  of  the  fossa  navicularis.  about  an 
inch  and  a  half  from  the  orifice ;  it  is  called  the  lacuna  mar/na.  Into  the  bulbous 
port-ion  are  found  opening  the  ducts  of  Cowpcr's  glands. 

Structure.  The  urethra  is  composed  of  tnrce  coats :  a  mucous,  muscular,  and 
erectile. 

Tlie  mucous  coat  forms  part  of  the  geni to-urinary  mucous  membrane.  It  is 
continuous  with  tho  mucous  membrane  of  the  bladder,  ureters,  and  kidneys, 
externally,  with  the  integument  covering  the  glana  penis;  and  is  prolonged  into 
tho  ducts  of  the  numerous  glands  which  open  into  tho  urethra,  viz.,  Cowpor's 
glands,  and  the  prostate  gland;  and,  through  the  ejaculatory  ducts,  is  continued  into 
the  vasa  deferentia  ana  vesieuho  scniinalcs.  In  the  spongy-  and  memhranou.s 
portions,  the  mucous  mcmbroue  is  arranged  in  longitudinal  folds  when  the  organ 
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is  contracted.  Small  papillae  are  found  upon  it,  near  the  orifice;  and  its  epithe- 
lial lining  is  of  the  columnar  variety,  excepting  uear  the  meatus,  where  it  is 
laminated. 

The  muscular  coat  consists  of  two  layers  of  5)laixi  muscular  fibres,  an  external 
longitudinal  layer,  and  an  internal  circular.  The  muscular  tissue  is  most  abundant 
in  the  prostatic  portion  of  the  canal. 

A  thin  layer  of  erectile  tissue  is  continued  from  the  corpus  spongiosum  round 
the  membranous  and  prostatic  portions  of  the  urethra  to  the  neck  of  the  bladder. 


Male  Generative  Organs. 

Prostate  Gland. 

The  Prostate  Gland  (irpotarij^i,  to  stand  be/ore)  is  a  pale,  firm,  glandular  bwiv, 
which  surruunds  the  neck  of  the  bhiddcr  and  oommcacement  of  the  urethra.  It 
is  placed  in  l!ie  pelvic  cavity,  behind  and  beluw  the  symphysis  pubis,  posterior 
to  the  deep  iierineal  fascia,  and  upon  the  rectum,  through  wliicfi  it  may  l>e  distinctly 
felt,  especially  when  enlarged.     In  shape  and  size  it  resembles  a  horse-chestnut. 

Its  hose  is  directed  Wekwards  towards  the  neck  of  the  bliulder. 

The  ajiex  is  directed  forwards  to  the  deep  perineal  fiiscia,  which  it  touches. 

Its  under  surface  is  smooth,  and  rests  on  tlie  rectum,  to  which  it  is  connected 
by  a  dense  areolar  fibrous  tissue. 

Its  upjier  snrface  is  flattened,  marked  by  a  slight  longitudinal  furrow,  and  placed 
about  three-quarters  of  an  inch  below  the  pubic  .symphysis. 

It  measures  about  an  inch  and  a  half  in  its  transverse  diameter  at  the  base,  an 
inch  in  its  anteroposterior  diameter,  and  three-quarters  of  an  inch  in  depth; 
and  its  weight  is  about  six  drachms.  It  is  lield  in  its  position  by  the  anterior 
ligaments  of  the  bladder  {piibo'prostalt'c) ;  by  iho  {xjsterior  layer  of  the  deep 
perineal  fascia,  which  invests  the  commencement  of  the  membranous  portion  of 
the  urethra  and  prostate  gland ;  and  by  the  anterior  portion  of  the  Levator  ani 
muscle  {kvntor  prf/stade),  which  passes  down  on  each  aide  from  the  symphysis  pubis 
and  anterior  ligament  of  the  bladder  to  the  sides  of  the  prostate. 

The  prostate  consists  of  three  lobes;  two  lateral  and  a  middle  lobe. 

The  ttco  lateral  lobes  are  of  equal  size,  separated  behind  by  a  deep  notch,  and 
marki^d  by  a  slij^Ott  furrdw  upon  their  upper  and  lower  surface,  which  indicates 
the  bi-lobcd  condition  of  the  organ  in  some  animals. 

The  third  or  miiiiile  lobe  is  a  small,  transverse  band,  occasionally  a  rounded  or 
triangular  prominence,  i>Iaced  between  the  two  lateral  lobes  at  the  under  and 
posterior  part  of  the  organ.  It  lies  immediately  beneath  the  neck  of  the  bladder, 
oebind  the  commencement  of  the  urethra,  and  above  the  ejaculatory  ducts.  Its 
existence  is  not  constant,  but  it  is  occasiooally  found  at  an  early  period  of  life,  as 
well  as  in  adults,  and  in  old  age.  In  advanced  life  it  oiten  becomes  considerably 
enlargetl,  and  projects  into  the  bladder,  so  as  to  impede  the  ev.acuation  of  the  urine. 

The  prostate  gland  is  perforated  by  the  urethra  and  eomraoa  seminal  ducts. 
The  urethra  usually  lies  about  one-tlnnl  nearer  its  upper  than  its  lower  surface; 
oocaaionally,  the  prostate  surrounds  only  tlio  lower  three-fourths  of  this  tube,  and 
it  more  rarely  run<?  through  the  lower  than  the  upper  part  of  the  gland.  The 
ejaculatory  ducts  pa.ss  forwards  obliquely  through  n  conical  canal,  situated  in  the 
lower  part  of  the  prostate,  and  open  into  the  prostatic  portion  of  the  urethra. 

Strfictnre.  The  prostate  is  inclosed  in  a  thin  })ut  firm  fibrous  capsule,  distinct 
from  that  derived  from  the  posterior  layer  of  the  deep  perineal  fa.scia,  and  sepa- 
rated from  it  by  a  ple.vus  of  veins.  Its  substance  is  of  a  pale,  reddish-eray  color, 
very  friable,  but  of  great  density.  It  consi.sts  of  glandular  substance  and  mn.scular 
tissue. 

The  glandular  substance  is  composed  of  numerous  follicular  pouches,  opening 
into  elongated  can.als,  which  join  to  form  from  twelve  to  twenty  small  excretory 
ducts.  The  follicles  are  connected  together  by  areolar  tissue,  supported  by  pro- 
longations from  the  fibrous  capsule,  and  inclosed  in  a  delicate  capiUarv  plexus. 
The  epithelium  lining  the  canals  is  columnar,  whilst  that  in  the  terminal  vesicles 
U  of  the  squamous  variety. 

The  muscular  tissue  of  the  prostate  is  arranged  in  the  form  of  circular  bamU 
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round  the  urethra ;  it  is  continuoxis  behind  with  the  circular  fibres  of  the  sphincter 
vesica},  and  in  front  with  the  circular  fibres  of  the  urethra.  The  muscular  ^btvi 
arc  of  the  involuntary  kind.  The  prostatic  ducta  open  into  the  floor  of  the 
projitatic  portion  of  the  urethra. 

Vessels  and  Xrrves.  The  arUrUs  supplying  the  prostate  are  derived  from  the 
intomal  pudie,  vesical,  and  hcmorrhoiaal.  Its  veins  form  a  plexus  around  the 
sides  and  base  of  the  gland;  they  oommunicato  in  front  with  the  dorsal  vein  of 
the  peuLs,  and  terminate  iu  the  internal  Uiao  vein.  The  nerva  are  derived  &om 
the  Fiypogastric  plexus. 

The  Prostatic  SecrHion  is  a  milky  fluid,  having  an  acid  reaction,  and  prcss'-mting. 
on  microscopic  examination,  molecular  matter,  the  squamoua  and  columnar  forms 
of  epithelium,  and  granular  nuclei.  In  old  age,  this  gland  is  liable  to  be  enlarged, 
and  its  ducts  are  often  filled  with  innumerable  small  coucretion-s  of  a  brownish-rff! 
color,  and  of  the  size  of  a  millet-scetl,  composed  of  carbonate  of  lime  and  auimal 
matter. 

CowpETi's  Glands. 

Cowi>er's  Glands  are  two  small  rounded  and  somewhat  lobulated  bodies,  of  a 
yellowish  color,  about  the  size  of  peas,  placed  beneath  the  fore  part  of  the 
membranous  portion  of  the  urethra,  between  the  two  layers  of  the  deep  pcrinefll 
fascia.  They  lie  close  behind  the  bulb,  and  are  inclosed  by  the  transverse  Hbres 
of  the  Compressor  urethna  muscle.  l*lach  gland  conxists  of  several  lobulos,  heM 
together  by  a  fibrous  investment.  The  excretory  duct  of  each  gland,  nearly  au 
inch  in  length,  passes  obliquely  forwards  beneath  the  mucous  membrane,  and 
miens  by  a  minute  orifice  on  the  floor  of  the  bulbous  portion  of  the  urethra. 
Tlieir  existence  is  said  to  be  constant;  they  gradually  diminitih  in  size  as  age 
advances. 

The  Pknis. 

The  Penis  is  the  organ  of  copulation,  and  contains  in  its  interior  tbo  larger 
portion  of  the  iirethra.  It  consists  of  a  root,  body,  aud  tbe  extremity  or  gl&ns 
penis. 

The  root  is  broad  and  firmly  connected  to  the  rami  of  the  pubea  by  two  strong 
tapering  fibrous  processes,  the  crura,  and  to  the  front  of  the  symphysis  pubis  by 
a  fibrous  membrane,  the  suspensory  ligament. 

The  extremity  or  ghiis  ptnis  presents  the  form  of  an  obtuse  cone,  flattened  from 
above  downwards.  At  its  summit  is  a  vertical  fissure,  the  orifice  of  the  urethra. 
Tneatus  urinariua ;  and  at  the  back  part  of  this  orifice  a  fold  of  mucous  membrane 
passes  backwards  to  the  bottom  of  a  depressed  raphe,  where  it  is  continuous  with 
the  prepuce ;  this  fold  is  termed  the/ra-num  preputii.  The  base  of  the  glans  forms 
a  rounaeil  projecting  border,  the  coroTia  glaniliv ;  and  behind  the  corona  is  a  Oeep 
constriction,  tho  ctrvix.  Upon  both  of  these  parts  numerous  small  lenliculir 
sebaceous  glands  are  found,  the  ghndulx  TSfsanil  seu  odori/nrx.  They  .secrete  a 
sebaceous  matter  of  very  peculiar  odor,  which  probably  contains  casein,  and 
becomes  easily  decomposed. 

The  hndy  of  the  penis  is  the  part  between  the  root  and  tbe  extremity.  Tn  the 
flaccid  condition  of  the  organ  it  is  cylindrical,  but  when  erect  has  a  triangidar 
prism.ntic  form  with  rounded  angles,  the  broadest  side  being  turned  upwards,  and 
called  the  darsum.  It  is  covered  by  integument  remarkable  for  its  thinness,  its 
dark  color,  its  looseness  of  connection  with  the  deeper  partd  of  the  organ,  and 
from  containin;^  no  atlipose  tissue.  At  the  root  of  tne  penb  the  integiiment  is 
continuous  with  that  upon  the  pubes  and  scrotum;  and  at  the  neck  of  the  glans 
it  leavfa  the  surface,  and  becomes  folded  upon  itself  to  form  the  prepuce. 

The  internal  layer  of  the  prepuce,  which  also  becomes  attachea  to  the  cervix, 
approaches  in  character  to  a  mucous  membrane ;  it  is  reflected  over  the  glans 
penis,  and  at  tho  meatus  urinarius  is  continuous  with  the  mucous  lining  or  the 
urethra. 
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The  TnncouB  membrane  covering  tho  glans  penis  contains  no  Bebaceous  glandtt; 
but  projecting  from  its  free  euii'ace  are  a  number  of  small,  highly  sensitive 
papUiw. 

The  penis  is  comi>osecl  of  a  mass  of  erectile  tissue,  inclosed  in  three  cylindrical 
fibrous  compartments.  Two  of  these,  the  corpora  cavernosa,  are  placed  side  by 
side  along  the  upper  part  of  the  organ ;  the  third  or  corpus  spongiosum  incloses 
tho  urethra,  and  is  placed  below. 

Tho  Corpora  Caifernosa  form  the  chief  part  of  the  body  of  the  penia.  They 
consist  of  two  fibrous  cylindrical  tubes,  plaotxi  side  by  sirle,  and  intimately  con- 
nected along  tho  median  line  for  their  anterior  three -fourths,  their  posterior  fourth 
being  separated  to  form  the  two  crura,  by  which  the  penis  is  connected  to  the 
rami  of  the  pubes.  Each  cnis  commences  by  a  thick-pointed  proceaa  in  front  of 
the  tuberosity  of  the  ischium;  and,  near  its  junction  with  its  fellow,  presents  a 
slight  enlargement,  named,  by  Kobelt,  the  hulb  of  tite  corpiis  cavernasuni.     Just 

t  beyond  this  point  they  become  constricted,  and  retain  an  equal  diameter  to  their 
anterior  extreinity,  wbere  they  form  a  single  rounded  end,  which  is  received 
into  a  fossa  in  the  base  of  the  glans  penis.  A  median  groove  on  the  upper  surface 
lodges  tho  dorsal  vein  of  tho  penis,  and  the  groove  on  the  nnder  suriace  receives 
the  corpus  spongiosum.  The  root  of  the  penis  is  connecte<l  to  the  jtymphysis 
pubis  by  the  suspensory  ligament. 

Structure.  Each  corpus  cavernosum  consists  of  a  strong  fibrous  envelop, 
inclosing  a  fibrous  reticular  structure,  containing  erectile  tissue  in  its  meshes.  It 
is  separated  from  its  fellow  by  an  incomplete  fibrous  septum. 

TuGjibrotts  investment  is  extremely  dense,  of  considerable  thickness,  and  highly 
elastic ;  it  not  only  invests  the  surface  of  the  organ,  but  sends  off  numerous  fibrous 
bands  {trabeculse)  from  its  inner  suriuce,  as  w'uU  as  from  the  surface  of  the  septum. 
which  cross  its  interior  in  all  directions,  subdividing  it  into  a  number  of  separate 
compartmoDtSr  which  present  a  spongy  structure,  in  which  the  erectile  tissue  is 
contained. 

The  trahecukir  structure  fills  the  interior  of  tho  corpora  cavernosa.  Its  com- 
ponent fibres  are  larger  and  stronger  round  tho  circumference  than  at  the  centre 
of  the  corpora  cavoruo.sa;  they  are  also  thicker  behind  than  in  front.  Tho  inter- 
spaces, on  tho  contrary,  arc  larger  at  the  wntre  than  at  tho  ciruumfereucei  their 
long  diameter  being  directed  transversely ;  and  they  are  largest  anteriorly.  They 
arelined  by  a  layer  of  squamous  epithelium. 

Tho  Jibrous  septum  (ovms  an  impcri'cct  partition  between  the  two  corpora  caver- 
nosa; it  is  thick  and  complete  behind,  but  in  front  it  is  incomplete,  and  consists  of 
a  number  of  vertical  bands  of  fibrous  tissue,  which  are  arranged  like  the  teeth  of 
a  comb;  hence  the  name,  septum  peciini/orme.  These  bands  extend  between  tho 
dorsal  and  urethral  surface  of  the  corpora  cavernosa. 

The  fibrous  investment  and  septum  consist  of  longitudinal  bands  of  white  fibrous 
tissue,  with  numerous  elastic  and  muscular  fibres.  The  trabeculaj  also  consist  of 
white  fibrous  tissue,  elastic  fibres,  and  plain  muscular  fibres,  and  inclose  arteries 
and  nerves. 

The  Corpus  Si>ongiosum  incloses  the  urethra,  and  is  situated  in  the  groove  on 
the  under  surface  of  the  corpora  cavernosa.  It  commences  posteriorly  in  front 
of  the  deep  perineal  &scia,  between  the  diverging  crura  of  tho  corpora  cavernosa, 
where  it  forma  a  rounded  enlargement,  the  bulb ;  and  terminates,  anteriorly,  in 
another  e.xpansion,  the  glans  penis,  which  overlays  the  anterior  rounded  extremity 
of  the  corjjora  cavernosa ;  its  central  portion  or  body  is  cylindrical,  and  tapers 
slightly  from  behind  forwards. 

The  bulb  varies  in  size  in  difierent  subjects;  it  receives  a  fibrous  investment 
from  the  anterior  layer  of  the  deep  perineal  fascia,  and  is  surrounded  by  tho 
Accelerator  urinae  muscle.  The  urethra  enters  the  bulb  nearer  its  upper  than  its 
lower  surface,  being  »urn.>uiide<l  by  a  layer  of  erectile  tissue,  named,  by  Kobelt, 
the  collicnli  hulbi,  a  thin  prolongation  of  which  is  continued  backwards  round 
the  membranous  and  prostatic  portions  of  the  canal  to  the  neck  of  tho  bladder, 
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lying  immediately  bcneatli  tlio  mucous  membrane.  The  portion  of  the  balb 
below  tlie  urethra  presents  a  pnrtial  diviHiou  into  two  lobes,  being  marked 
externally  by  n  linear  raplie,  wbilst  inlorually  there  projects  inwards,  for  a  short 
distance,  a  thin  fibrous  septum,  most  distinct  in  early  life. 

AVwd«re.  The  corpus  spongiosum  consists  of  a  strong  fibrous  envelop.  inclc«ijig 
a  trabecular  structure,  which  contains  in  its  meshes  erectile  tiddue.  The  fibrous 
envelop  is  thinner,  whiter  in  color,  and  more  elastic  than  that  of  the  oorpos 
cavernasum.  The  trabcculfe  are  delicate,  uniform  in  size,  and  the  meshes  between 
them  small;  their  long  diajueter,  for  the  most  part,  correspond  in  j<  with  that  of 
the  penis.  A  thin  layer  of  muscular  fibres,  contiuuoua  behind  with  those  of  the 
blaifder,  forms  part  of  the  outer  coat  of  the  corpus  spongiosum. 

Erectile  tisfnie  consists  essentially  of  an  intricate  venous  plexus^  lodged  in  the 
interspacea  between  the  Irabeculro.  The  veins  forming  this  plexus  are  so 
numerous,  and  communicate  so  freely  with  one  another,  as  to  present  a  cellular 
apjMJarance  when  examined  by  means  of  a  section;  their  walls  are  extremely  thin, 
and  lined  by  squamous  epithelium.  The  veins  are  smaller  in  the  glana  pcni^ 
corpus  sjwngiosum,  and  circimifcrence  of  the  corpora  cavernosa,  than  in  the  central 
part  of  the  latter,  where  they  are  of  large  size,  and  much  dihitcd.  They  return 
the  bloi>d  by  a  series  of  vessels,  some  of  which  emeree  in  conai<lerable  numbers 
frcmi  the  base  of  the  ghms  peaiji,  and  converge  on  the  dorsuin  of  the  organ  to  form 
the  dorsal  vein ;  others  pass  out  on  the  upper  surface  of  the  corpora  cavernosa, 
and  join  the  dorsal  vein;  some  emerge  from  tlie  under  surt:u*e  of  the  corpora 
cavernosa,  and,  receiving  branches  from  the  coqms  siJungioMmn,  wind  round  the 
sides  of  the  penis  to  terminate  in  the  dorsal  voiu;  but  the  greater  number  paee 
out  at  the  root  of  the  ptmh?,  and  join  the  prostatic  plexus  and  pudendal  veins. 

The  ari&rifs  of  the  pt-m'a  are  derived  from  the  internal  pudic.  Those  supplying 
the  corpora  cavernosa  are  the  arteries  of  the  corpora  cavernosa,  and  branches  from 
the  dorsal  artery  of  the  penis,  which  perforate  the  fibrous  e&pside  near  the  Jbre 
part  of  the  organ.  Those  to  the  corpus  fiix>ngiosuin  arc  the  arteries  of  the  bulb. 
Additional  branches  are  dcvscribed,  by  Kobclt,  as  arising  from  the  trunk  of  the 
internal  pudic;  they  enter  the  bulbous  enlargement  on  the  corpora  cavernosa  and 
corpus  spongiosum.  Tlie  arteries,  on  entering  the  cavernous  structure,  divide  into 
branches,  which  arc  supported  and  inclosed  Viy  the  trabecule;  acconling  to  Midler, 
some  of  these  branches  terminate  in  a  capillary  network,  which  commuuieatos  vdxh 
the  veins  as  in  other  part^ ;  whilst  others  are  more  convoluted,  and  assume  a  tendril- 
like  appearance;  hence  the  name,  helicine  arterirs,  which  is  given  to  these  peculiar 
Tdseels.  The  helicine  arteries  ore  most  abundant  in  the  back  part  of  the  corpora 
cavernosa  and  corpus  spongiosum:  they  have  not  been  seen  in  the  k'j*^  penis. 
The  existence  of  these  veA*eIs  is  denied  by  Valentin,  who  describes  the  Rmallest 
branches  of  the  arteries  an  terminating  by  wide,  funnel-shaped  orifices,  which  open 
directly  into  the  venous  cavities. 

Tiie  lymphatics  of  the  i>enis  consist  of  a  superficial  and  deep  set ;  the  former 
terminate  in  the  inguinal  glands,  the  latter  emerge  from  the  cor])ora  cavernoai 
and  corpus  spongiosum,  and,  passing  beneath  the  pubic  arch,  join  the  deep  lym- 
phatics of  the  pelvis. 

The  nerves  are  derived  from  the  internal  pnrlic  nerve  ami  tlie  hypogastric  plexus. 
On  the  glans  and  bulb,  some  filaments  of  the  cutaneous  nerves  have  Paciniaa 
bodies  connected  with  them. 

The  Te-stes. 

The  Testes  are  two  small  glandular  organs,  which  secrete  the  semen;  they  i 
situated  in  the  scrotum,  l>eing  i-u^pended  by  the  spermatic  cords.  Kach  is  of  fto 
oval  form,  compressed  laterally  and  behind,  and  having  an  oblique  position  in  tlie 
scrotum;  the  upper  extremity  being  directed  forwards  and  a  little  outwartla;  the 
lower,  backwards  and  a  little  inwards ;  the  anterior  convex  border  looks  forwards 
and  downwanls,  the  posterior  or  straight  border,  to  which  the  cord  is  attached, 
backwards  and  upwards. 
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Tlie  anterior  and  lateral  surraces,  as  well  as  botli  extremities  of  the  organ,  aro 
convex,  free,  smooth,  and  invested  by  a  serous  covering  called  the  tunica  vaginalis. 
The  posterior  border,  to  wliiuh  the  cord  is  attached,  receives  only  a  partial  invest- 
ment from  this  membrane.  Lying  upon  the  outer  edge  of  this  bonier,  ia  a  long, 
narrow,  flattened  body,  named,  from  its  relation  to  the  testis,  the  epididymis  (i«» 
Btivftti,  testis).  It  consists  of  a  central  portion  or  body,  an  upfwr  cnlnrj^'ed  ex- 
tremity, the  globus  major  or  he:id:  and  a  lower  poiutetl  extremity,  the  tall  or 
globus  minor.  The  globus  major  is  intimately  connected  with  the  upper  end  of 
the  testicle  by  means  of  its  ett'erent  ducts;  and  the  globus  minor  is  connected 
with  its  lower  end  by  cellular  tissue,  and  a  reflection  of  the  tunica  vaginalis.  The 
outer  surface  and  npper  and  lower  ends  of  the  epididy^mis  are  free  and  covered  by 
serous  membrane;  the  IkwIv  is  also  comnletely  inve.ste<l  by  it,  excepting  along  its 
posterior  border,  and  connected  to  the  oack  of  the  testis  by  a  fold  of  the  serous 
membrane.  Attached  to  the  upper  end  of  the  testis,  or  to  tlie  epididymiij,  is  a 
small  pedunculated  body,  the  use  of  which  is  unknown. 

Size  anU  Wtight.  The  average  dimcnBions  of  this  gland  are  from  one  and  a 
half  to  two  inches  in  length,  one  inch  in  breadth,  and  an  iucli  and  a  (juarter  io 
the  a ntero- posterior  diameter;  and  the  weight  varies  from  six  to  eight  drachms, 
the  left  testicle  being  a  little  the  larger. 

Cf)vering/t.  At  an  early  pftriofl  of  fcctal  life,  the  testes  are  contained  in  the  abdo- 
minal cavity,  behind  the  peritoneum.  Before  birth,  they  descend  to  the  inguinal 
canal,  along  which  thev  pass  with  the  spermatic  cortl,  and,  emerging  at  the  external 
abdominal  ring,  they  descend  into  the  scrotum,  becoming  invested  in  their  course 
by  numerous  coverings,  derived  from  the  seroua,  muscular,  and  fibrous  layers  of 
tlie  abdominal  parietes,  as  well  as  by  the  scrotum.  The  coverings  of  the  testis 
are  the 

r^rtos  }  Scroti™- 

Intercolumnar  or  External  spermatic  fascia. 

Crcmastcr  muscle. 

Tnfundibuliform  fascia,  Fascia  propria  or  Internal  spermatic  fascia. 

Tunica  vaginalis. 

The  ScHOTL'M  is  a  cutaneous  pouch,  which  contains  iho  testes  and  part  of  the 
spermatic  cords.  It  is  divided  into  two  lateral  halves,  by  a  median  line  or  raphe, 
which  is  continued  forwards  along  the  under  surface  of  the  penis,  and  backwards 
along  the  middle  line  of  the  perineum  to  the  anus.  Of  these  two  lateral  iwrtions, 
the  left  is  longer  than  the  right,  and  corrcsiwnda  with  the  greater  Icugtli  of  the 
spermatic  cord  on  the  left  side.  Its  cxtenial  aspect  varies  under  different 
circumstances;  thus,  under  the  influence  of  warmth,  and  in  old  and  debilitated 
persons,  it  becomes  elongated  and  flaccid ;  -but,  under  the  influence  of  cold,  and 
m  the  young  and  robust,  it  is  short,  corrugated,  and  closely  applied  to  the  testes. 

The  scrotum  cfuijisls  of  two  hiyers,  tlic  integument  and  the  dartos. 

The  inte'jumttnl  is  very  thin,  of  a  brownish  color,  and  generally-  thrown  into 
folds  or  rag;e.  It  is  provided  with  acl>aceous  follicles,  the  secretion  of  which  has 
a  peculiar  odor,  and  is  beset  with  thinly -scattered,  crisp  hairs^  the  roots  of  which 
are  seen  through  tlie  skin. 

The  (pirOys  is  a  thin  layer  of  loose  reddish  tissue,  endowed  with  contractility; 
it  forms  the  proper  tunic  of  the  scrotum,  is  continuous,  amund  the  base  of  the 
■  scrotum,  with  the  superficial  fitscia  of  the  groin,  perineum,  and  inner  side  of  the 
thighs,  and  sends  inwards  a  distinct  septum,  atrttHvi  acroti,  which  divides  it  into 
two  cavities  for  the  two  testes,  the  septum  extenuing  between  the  raphe  and  under 
surface  of  the  penis,  as  far  as  its  root. 

The  darlos  is  closc;ly  united  to  the  skin  externally,  but  connectci)  with  the 
subjacent  parts  by  delicate  areolar  tissue,  upon  which  it  glides  with  the  greatest 
facility.  The  dartos  is  very  vascular,  and  consists  of  a  loose  areolar  tissue,  con- 
taining uuetripcd  muscular  fibre.  Its  contractility  is  slow,  and  e-xeited  by  cold 
and  mechaniciU  stimuli,  but  not  by  electricity. 


740 


MALE   GENERATIVE   0U0AN8. 


Fig.  tt71.— The  T«iiti«  in  Silu  :  Hif  Tanlca 
VaglnAlis  UaviDg  bmiu  laid  op«a. 


^  Qifd 


Tlie  intcTcoliannar  fascia  is  a  thin  membrane,  dcrivoil  from  the  margin  of  the 
pillars  of  the  external  abdoEiiinal  ring,  during  the  ilesccnt  of  the  XksUa  in  the 
foetus,  being  prolonged  downwards  around  the  suri'ace  of  the  cord  and  testis.  It 
ia  separated  from  thi*  ilarUw  I)v  louse  areolar  tissue,  whioh  allows  of  considerable 
movement  of  the  latter  upon  it,  but  is  intimately  conneetod  with  the  sacceeding 
layer. 

The  creindateric  fascia  consists  of  scattered  bundles  of  muscular  fibres  (Crcmasicr 
fnusela),  derived  from  tho  lower  border  of  the  Intermd  oblique  muscle,  during  the 
descent  of  the  testis. 

The  fascia  propria  is  a  thin  membranous  layer,  which  loosely  invests  the 
surface  of  the  cord.  It  is  a  cootinualion  downwards  of  the  inftjndibuliform  pro- 
cess of  the  fascia  tnins  versa  lis,  and  is  also  derived  during  the  descent  of  the  testis 
in  the  footus. 

The  tunica  vagtnnJis  is  described  more  appropriately  as  one  of  the  proper 
coverings  of  the  tcsti.^.     A  more  detailed  account  of  the  eovcrin;:js  just  described 
may  be  found  in  the  description  of  the  surgical  anatomy  of  inguinal  hernifi. 
Projter  covcrint/s  w  investments  of  the  Testis.     Tho  testis  is  invested  by  three 

tunics,  the  tunica  vaginalis,  tunica  olbu- 
ginea,  and  tunica  vasculosa. 

The  Ihnica  Vaginalis  is  the  serous 
covering  of  the  testis.  It  is  a  pouch  of 
serous  membrane,  derived  from  the  peri- 
toneum during  the  descent  of  the  testis, 
in  the  fa-ius.  from  the  abdomen  into  the 
scrotum.  After  its  descent,  that  portion 
of  tho  pouch  which  extends  from  the 
internal  ring  to  near  the  up[>er  part  of 
the  gland  becomes  obliterated,  tho  lower 
portion  remaining  as  a  shut  sac,  which 
invcsta  the  outer  surface  of  the  testis,  and 
i.s  reflected  on  the  internal  surface  of  the 
scrotum;  hence  it  may  be  doacriljed  as 
consisting  of  a  visceral  and  parietal  \>ot- 
tioD. 

The  visceral  portion  {tunica  vaginalis 
propria)  covers  the  outer  surface  of  tho 
testis,  as  well  as  tho  epididymis,  con- 
necting  the  latter  to  the  testis  by  moaiB 
of  a  di.stinct  fold.  From  the  posterior 
border  of  the  gland,  it  is  reflected  oa  to  the  internal  surface  of  tho  ficrotum. 

Tl»e  parietal  jiorlion  of  the  serous  membrane  {tunica  vaginalis  re/U'jca)  is  fiir 
more  extensive  than  the  visceral  portion,  extending  upwards  for  some  distance  in 
front,  and  on  the  inner  side  of  the  cord,  and  reaching  below  llic  testis.  The  inner 
Burfaec  of  the  tunica  vaginalis  is  free,  smooth,  and  covered  bya  layeruf  j?ouamou9 
epithelium.  The  interval  between  the  vUcend  and  parietal  layers  ot  thid  mem- 
brane constitutes  tho  oavity  of  tho  tunica  vaginalis. 

The  Tunica  AlhugirKa  id  the  iibroua  coveriug  of  the  testis.  It  is  a  dense  fibrous 
membrane,  of  a  blui.sh-whitc  color,  composed  of  bundles  of  white  fibrous  liaauo, 
which  interlace  in  every  direction.  Its  outer  surface  is  covered  by  the  tunica. 
vaginalis,  except  along  its  posterior  border,  and  iil  the  [Mjiute  of  attachment  of 
the  epididymis ;  hence  the  tunica  albugiaca  is  usually  considered  as  a  fibro-serous 
menibraue,  like  the  dura  mater  and  pericardium.  This  membrane  surrounds  the 
glaudular  structure  of  the  testicle,  and,  at  iu  posterior  and  upi>or  border,  is 
refiocted  into  the  interior  of  the  gland,  forming  an  incomplete  vertioal  septum, 
called  the  nteJiastinum  testis  {corpus  Sighmorianmri). 

The  mediastinum  testis  extends  from  the  upjwr.  nearly  to  the  lower,  border  of 
die  gland,  and  is  wider  above  than  below.     From  the  frout  and  sides  of  thia 
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septum,  numerous  slender  fibrous  cords  {tralteculsc)  arc  given  ofT,  which  pass  to  bo 
attached  to  iho  inner  surl'acc  of  tho  tunica  albuginea;  they  serve  to  maintain  the 
form  of  tho  testis,  and  join,  with  Mmilar  cords  given  off  from  the  inner  Hurface  of 
the  tunica  albuginea,  to  form  fjiuccs  which  inclose  the  poparate  lohulet?  of  iheorgnn. 
The  mediastinum  supports  the  vessels  and  ducts  of  the  testis  in  their  passage  to 
and  from  the  substance  of  the  gland. 

The  Tnnica  Vasculoea  {pia  mater  testis)  is  tho  vascular  layer  of  tho  testis, 
consisting  of  a  plexus  of  bloodvessels,  held  together  by  a  delicate  areolar  ti.ssue. 
It  covers  the  inner  surface  of  tho  tunica  albuginea,  sending  off  numerous  processes 
between  the  lobules,  which  are  supported  by  the  fibrous  prolongations  from  the 
mediastinum  testis. 

Structun  cf  the  Testis.  The  glandular  structure  of  the  testis  consists  of  nume- 
rous lobules  {lohiiH  testis).  Their  number,  in  a  single  testis,  is  estimated  by  Berres 
at  2o0,  and  by  Krauac  at  400.  They  differ  in  size  according  to  their  position, 
those  in  the  middle  of  the  gland  being  larger  and  longer.  Kach  lobule  is  conical 
in  fihape,  the  base  being  directed  towards  the  circumference  of  the  organ,  the  apex 
towards  tho  mediastinum.  Each  lobule  is  contained  in  one  of  the  intervals  between 
the  iibrous  cords  and  vascular  processes,  which  extend  between  the  mediastinum 
testis  and  the  tunica  albuginea,  and  consists  of  from  one  to  three,  or  more^f 
minute  convoluted  tubes,  tho  tubuli  scraimferi.  Tho  tubes  may  be  separately 
unravelled,  by  careful  dissection  under  water,  and  may  be  seen  to  commence 
either  by  free  cfccal  endin,  or  by  anasto- 
molio  loops.  The  total  number  of  tubes 
is  considered  by  Monro  to  be  about  300, 
and  the  length  of  each  about  sixteen  feet; 
by  Lauth,  their  number  is  estimated  at 
t>40,  and  their  average  Icngtii  two  feet 
and  a  quarter.  Their  diameter  varies 
from  jioth  to  |g„th  of  an  inch.  The 
tubuli  are  pale  in  color  in  early  life,  but, 
in  old  age,  thay  acquire  a  deep  yellow 
tinge»  from  containing  much  fatty  matter. 
They  consist  of  a  basement  membrane, 
lined  by  epithelium,  consisting  of  nucle- 
ated crannlar  corpuscles,  and  arc  inclosed 
in  a  delicate  plexus  of  capillary  vessels. 
In  the  apicea  of  the  lobules,  the  tubuli 
become  less  convoluted,  assume  a  nearly 
straiglit  course,  and  unite  together  to  farm 
from  twenty  to  thirty  larger  ducts,  of 
about  j'^jth  of  an  inch  in  diameter,  and 
these,  from  their  straight  course,  arc  called 
vasa  recta. 

The  vasa  recta  enter  the  fibrous  tissue 
of  the  mediastinum,  and  pass  upwards  and 
baclcwards,  forming,  in  their  ascent,  a 
close  network  of  anastomosing  lubes,  with 

exceedingly  thin  parietes;  this  constitutes  the  rete  testis.  At  the  upper  end  of  the 
mediastinum,  the  vessels  of  the  rete  testis  terminate  in  from  twelve  to  fifteen  or 
twenty  ducts,  the  vasa  efferentia:  they  perforate  the  tunica  albuginea,  and  carry 
the  seminal  fluid  from  the  testis  to  tne  epididymis.  Their  course  is  at  first 
straight;  they  then  become  enlarged,. and  exceedingly  convolutetl,  and  form  a 
series  of  conical  masses,  the  coni  vnscnhsi,  which,  together,  constitute  the  globus 
major  of  the  epididymis.  Each  cone  consists  of  a  single  convoluted  duct,  from 
six  to  eight  inches  in  length,  the  diameter  of  which  gradually  decreases  from  the 
testis  to  the  epididymis.  Opposite  the  ba.scs  of  the  cones,  the  efferent  vessels 
open  at  narrow  intervals  into  a  single  duct,  which  constitutes,  by  its  com]dex 


Fig.  372.— Vertioal  S«ction  of  tho  Te*- 
tiole,  to  show  tbo  arrangvuieDt  of  the 
Dofits. 
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convolutions,  tho  body  and  globus  minor  of  the  opididymig.  When  the  convola* 
tioufi  of  this  tube  are  unravelled,  it  measures  upwards  of  twenty  feet  in  length, 
and  increases  in  breadth  and  thickness  as  it  approaches  the  vaa  deferens,  'The 
convolutions  are  held  together  by  fine  areolar  tisHue,  and  by  bands  of  fibrons 
tissue.  A  long  narrow  tube,  tho  vasculuTn  aherrans  of  Haller,  is  occasionally  found 
connected  "witii  the  lower  part  of  the  cannl  of  the  epididymis,  or  with  tlie  com- 
mcuccmeut  of  the  vaa  deferens,  and  extending  up  into  the  cord  for  about  two  or 
three  inches,  where  it  terminates  by  a  l)liud  extreiriity,  which  is  occasionally 
bifurcated.  Its  length  varies  from  an  inch  and  a  half  to  fourteen  inches,  and 
souielimes  it  becomes  dilated  towards  its  extremity;  more  commonly,  it  retains 
the  same  diameter  throughout.  Its  structure  is  similar  to  that  of  the  Tas  deferens. 
Occaaionally,  it  is  found  unconnected  with  the  epididymis. 

Vas  Deferens.  The  Vas  Deferens,  the  excretory  duct  of  the  testis,  is  the 
continuation  of  the  epididymis.  Commencing  at  tlio  lower  part  of  the  globus 
minor,  it  ascends  along  the  jtosterior  and  inner  side  of  the  teslis  and  epididymii!, 
and  along  the  back  part  of  the  si>ermatic  cord,  through  the  spcimatic  canal,  to  the 
internal  abdominal  ring.  From  the  ring  it  descends  into  tho  pelvis,  crossing  tbo 
external  iliac  vessels,  and  curves  round  tho  outer  side  of  the  epigastric  artery ;  at 
the  side  of  tho  bladder,  it  arches  backwards  aud  downwards  to  its  base,  croesiDg 
outside  the  obliternted  hypogastric  artery,  and  to  tlic  iimer  side  of  the  ureter.  At 
the  ba*e  of  tho  bladder,  it  lies  between  it  and  tho  rectum,  running  along  the  inner 
border  of  the  vcsicuhi  seminalis.  In  this  situation,  it  becomes  enlarged  and  sac- 
culated ;  and,  becomi  ng  narrowed,  at  the  base  of  tlie  prostate,  unites  with  the  duct 
of  the  vcsicula  scminalis  to  form  the  cjaoulatory  duet.  The  vas  deferens  presents 
n  hard  and  eortly  sensation  to  the  fingens  is  about  two  feet  in  length,  of  cylin- 
drical form,  and  about  a  line  and  a  quarter  in  diameter.  Its  walls  are  of  extreme 
density  and  tiiickncss,  measuring  one-third  of  a  line;  and  its  canal  is  extremely 
small,  measuring  about  half  a  line. 

In  strudHre.  the  vas  doterens  consists  of  three  coats:  an  external  or  cellular 
coat;  a  muscular  coat,  which  is  thick,  dense,  elastic,  and  consists  of  two  longitu- 
dinal lovers,  and  an  intt^rmedinte  circular  l«ycr  of  muscular  fibres,  and  an  internal 
or  mucous  coat,  which  is  pale,  and  arranged  in  longitudinal  plicaa:  its  epithelial 
covering  is  of  the  columnar  variety. 

I'MSfis  ciiifi  Nervfs  of  Oie  TrMes.'  The  aHn-tes  supplying  tho  coverings  of  the 
testes  ure  the  superficial  and  deep  external  pudic  fi-om  the  femoral;  the  superficial 
perineal  branch  of  the  internal  pudic.  and  the  cremasteric  branch  from  the  epi- 
gastric. Tho  veins  follow  the  course  of  the  corresponding  arteries.  Tho  fymphatica 
terminate  in  tho  inguinal  glands.  The  Jien^^s  are  the  ilio-inguiuul  and  ilio- 
h_\'pog;L«tric  branches  ol"  the  lumbar  plexus,  the  two  sui>crfK'ial  perineal  brunches 
of  the  internal  pudic  uerve,  tho  inlbrii>r  pudoual  branch  of  the  small  sciatic  uenij, 
and  the  genitjil  branch  of  the  genito-crural  nen^e. 

Spehmatic  Cord.  The  Spermatic  Cord  extends  from  the  internal  abdominal 
ring,  where  the  structures  of  which  it  is  composed  converge,  to  the  back  jmrt  of 
the  testicle.  It  is  composed  of  arteries,  veins,  lymph.itics,  nerves,  and  the  excre- 
tory duct  of  the  testicle,  connected  together  by  areolar  tissue,  and  invested  by  its 
projjcr  coverings.  In  the  alxloiuiual  wall,  it  ]>assi^s  obliquely  along  the  inguinal 
canal,  hnng  at  tirst  beneath  the  Internal  oblique,  and  upon  the  fascia  transversalis; 
but,  nearer  the  pubes,  it  rests  upon  Poupart's  ligament>  having  the  nponeurosifl 
of  the  External  oblique  in  frant  of  it,  and  the  conjoined  tendon  oehind  it.  It  then 
escapes  at  tho  external  ring,  and  descends  nearly  vertically  into  the  scrotum.  The 
left  cord  is  rather  longer  than  the  right,  consequently  the  left  testis  hongs  some* 
what  lower  than  its  fellow. 

The  arteries  of  the  coni  are  the  spermatic,  from  the  aorta ;  the  artery  of  tho 
va-s  deferens,  from  the  superior  vesical  j  and  the  cremasteric,  from  the  epigastric 
artery. 

The  spermatic  artery  supplies  the  testicle.  On  approaching  this  glnnd.  some 
hrunehes  supply  tho  epididymis,  othors  perforate  tho  tunica  aibuginea  behind,  and 
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Mipread  out  on  its  inner  surface,  or  pass  through  tlie  fibrous  septum  in  its  interior, 
^to  be  distributc<l  on  the  membranous  septa,  between  the  separate  lobes. 

The  artery  of  the  vua  Jet'ereua  is  a  ]<jng  slender  vessel,  whicK  aecouipaniea  the 
'  "vos  deferens,  ramilyiug  upon  the  coats  of  tUla  duct,  and  anastomotsiDg  with  the 
spermatic  artery  near  the  testis. 

The  cremasteric  branuli  from  the  epigastric  supplies  tbe  Creznaater  muscl^  and 
other  coverings  of  the  cord. 

The  spertnatk  veins  leave  the  back  part  of  the  testis,  and,  receiving  branches 

irom  the  epididymis,  unite  to  form  a  plt^xus  {pavipini/onn  plexus),  wbicli  forms 

[the  chief  mass  of  the  cord.     They  pass  up  in  tront  of  the  vaa  deferens,  and  unite 

to  forni  u  single  trunk,  which  terminates,  on  the  right  aide  in  the  inferior  vena 

cava,  on  the  left  side  in  the  left  rciial  vein. 

The  lymp/uiiics  arc  of  largo  size,  accompany  the  bloodvessels,  and  terminate 
in  the  lumbar  glands. 

The  nerves  are  the  spermatic  plexus  from  the  sympathetic.     This  plexus  \i> 
derived  from  the  renal  and  aortic  plexuses,  joined  by  lilamentafromtho  hypogastric 
^plexus,  which  accompany  the  artery  of  the  vas  deferens. 

Vesiccl^  Semtnales. 

The  Seminal  Vesiclea  are  two  lobulated  membranous  pouches,  placed  between 
the  bsuae  of  the  bladder  and  the  rectum,  serving  as  reservoirs  for  the  semen,  and 


Fig.  S73.— Bam  of  th«  BlAiM«r,  villi  tim  V&aa  Oeferentta 
audi  V'eiiiuuls  Situiiualud. 
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oreting  Bome  fluid  to  be  added  to  that  of  the  testicles.  Each  sac  is  somewhat 
pyramidal  in  form,  the  hri>;id  end  being  directed  backwards,  and  the  narrow  end 
forwards  towards  the  prostate.  They  measure  about  two  and  a  half  iriuhes  in 
length,  about  five  lines  in  breadth,  and  from  two  to  three  lines  in  thickness. 
They  vary,  however,  in  t^ize,  not  only  in  diftcrcnt  individuals,  but  also  in  the  same 
individual  on  the  two  sides.  Tlieir  up/yrr  surface  is  in  contact  with  tho  base  of 
the  bladder,  extending  from  near  tho  termination  of  the  ureters  to  the  base  of  the 
prostate  gland.  Their  untler  sur/are  rests  upon  the  rectum,  from  which  they  are 
eeparited  by  the  recto-vesical  fascia.     Their  poskrior  exlremitiea  diverge  back- 
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wards  and  outwards  from  each  other,  Tho  anterior  extremilies  arc  pointed,  and 
converge  towanU  the  base  of  the  prostate  glaad,  where  each  joins  with  the 
corresponding  vas  deferens  to  form  the  ejnculatory  duct.  Along  the  inner  margin 
of  each  vesicula  runs  the  enlarged  and  convoluted  viw  deferens.  The  inner  border 
of  the  vesicula,  and  the  corresponding  vas  deferens,  furm  the  lateral  boundary  of 
a  triangular  space,  limited  beliind  by  the  rccto-vesical  peritoneal  fold ;  tiie  portion 
of  the  bladder  included  in  this  space  rests  on  tbc  rectum,  and  corresponaa  with 
the  trigonum  vcsicai  in  its  interior. 

Stniclure,  Kach  vesicula  consists  of  a  single  tube,  coiled  npon  itself  and  giving 
off  several  irregular  cansal  diverticula;  tlie  separate  coils,  as  well  as  the  diverticula, 
being  connected  together  by  fibrous  tissue.  When  uncoiled,  this  tube  is  about 
the  diameter  of  a  quill,  and  varies  in  length  from  four  to  six  inches ;  it  terminate* 
posteriorly  in  a  ctil-de-mc,  but  its  anterior  extremity  becomes  constricted  into  a 
narrow  straight  duct,  which  joins  on  ita  inner  side  with  the  corresponding  vas 
deferens,  an(f  forms  the  cjaculatorv  duct. 

The  cjaculatory  ducts,  two  in  number,  one  on  each  aide,  arc  formed  by  tho 
jonctioQ  of  the  duct  of  the  vesicula  seminalis  with  the  vas  deferens.  Kach  duct 
is  about  three  quartera  of  an  inch  in  length;  it  commences  at  the  base  of  the 
prostate,  and  runs  forwards  and  upwards  in  a  canal  in  its  substance,  and  along 
the  side  of  the  utriculus.  to  terminate  b3'  a  separate  slit-like  orifice  uptm  or  within 
the  margins  of  the  sinus  jXKjularis,  llie  ducts  diminish  in  size,  and  converge 
towards  their  termination. 

Stmctwe.  The  vesicula*  scminalcs  are  composed  of  three  coats : — external  or 
^6roH!e/iu^ar,  derived  from  the  recto- vesical  fascia;  miihlh  or  ;fibro\i«  coat,  \/\i\c\i 
IS  firm,  dense,  fibrous  in  structure,  somewhat  elastic,  and  contains,  according  to 
K.  11.  Weber,  muscular  fibres;  and  an  i-nUmal  or  mucous  coat,  which  ia  palo.  of  a 
whitish-brown  color,  and  presents  a  delicate  reticular  structure,  like  that  .«eon  in 
the  gall-bhidder,  but  the  meshes  are  finer.  It  is  lined  by  sfpiamous  epithidium. 
The  coatd  of  tho  cjaculatory  ducts  are  extremely  thin,  the  outer  fibrous  layer  being 
almost  entirely  lost  after  their  entrance  into  the  prostate,  a  thin  layer  of  muscular 
fibres  and  the  mucous  membrane  forming  tho  only  constituent  parta  of  these 
tubes. 

Vessels  and  Serves.  The  arten'^  supplying  the  vesiculiB  seminalea  are  derived 
from  the  inferior  vesical  and  middle  liemorrhoidal.  The  veins  and  lumj.ihatic9 
atxjompuny  tho  arteries.     The  7ifn-fs  arc  derived  from  the  hvpoga.stric  plexus. 

The  Seincn  is  a  thick  whitish  fluid,  having  a  peculiar  odor.  It  consists  of  a 
fluid  called  the  liquor  seminis,  and  solid  particles,  viz: — tho  seminal  granules  and 
8permai<.)zoa. 

The  li<iuor  seminis  is  transparent,  colorless,  and  of  an  albuminous  compo- 
sition, containing  particles  of  squamous  and  columnar  epithelium,  with  oil  globules 
and  granular  matter  floating  in  it,  besides  the  above-mentioned  solid  elements. 

The  seminal  granuttis  are  round  finely-granular  corpuscles,  measuring  n^aa^l^ 
of  an  inch  in  diameter. 

The  spermatozoa  or  spermatic  filaments  are  the  essential  agents  in  producing 
fecundation.  They  arc  minute  elongated  particles,  consisting  of  a  small  flattened 
oval  extremity  or  body,  and  a  long  slender  i^audal  filament.  A  small  circular 
spot  is  observed  in  the  centre  of  tlie  body,  and  at  its  point  of  connection  with 
the  tail  there  is  frequently  seen  a  projecting  rim  or  collar.  The  movements  of 
these  bodies  are  remarkable,  and  consist  of  a  lashing  or  undulatory  motion  of  tho 
tail. 


Desckxt  of  the  Testes. 

The  Testes,  at  an  early  period  of  foetal  life,  are  placed  at  the  back  part  of  the 
abdominal  cavity,  behind  tlio  peritoneum,  in  front  of,  and  a  little  below,  the  kidneys. 
The  anterior  surface  and  sides  arc  invested  by  peritoneum;  the  bloodvessels  and 
efferent  ducts  are  eounceted  with  their  posterior  surface;  and  attached  to  the 
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lower  end  is  a  peculiar  structure,  the  gubcrnaculum  testis,  which  is  said  to  assist 
in  their  descent. 

The  OubemcKulum  7Vj/i5  attains  its  full  development  Wween  the  fifth  ami 
sixth  months ;  it  is  a  conical -shaped  cord,  attached  above  to  the  lower  end  of  the 
epididymis,  and  below  to  the  bottom  of  the  scrotum.  It  ia  placed  behind  the 
peritoneum.  lying  upon  the  front  of  the  Psoas  muscle,  and  completely  filling  the 
in^innl  canal.  It  consists  of  a  soft  transparent  areolar  tissue  within,  which  often 
appears  partially  hollow,  surrounded  by  a  layer  of  striped  muscular  fibres,  the 
Crumastcr,  which  ascends  upon  this  bixly  to  be  attached  to  the  tcbtis.  According 
to  Mr.  Curling,  the  gubcrnaculum,  as  wuU  as  these  muscular  fibres,  divides  below 
into  three  processes ;  the  external  and  broadest  process  is  connected  with  Poupart's 
ligament  in  the  inguinal  canal ;  the  middle  process  descends  along  the  inguinal  canal 
to  the  bottom  of  the  scrotum,  where  it  joins  the  dartos;  the  internal  one  is  firmly 
attached  to  the  os  pubis  and  sheath  of  the  lieetus  muscle;  some  fibres,  moreover, 
are  reflected  from  the  Internal  oblique  on  to  the  front  of  the  gubemaculum.  Up 
to  the  fifth  month,  the  testis  is  situated  in  the  lumbar  region,  covere<l  in  front  ana 
at  the  sides  by  peritoneum,  and  supported  in  its  position  by  a  fold  of  this  mem- 
brane, the  Tnesorchium ;  between  the  fifth  and  sixtii  months  the  testis  descends  to 
the  iliac  fossa,  the  gubemaculum  ot  the  same  time  Vjccoming  shortened;  during 
the  seventh  month,  it  enters  the  internal  alKlominal  ring,  a  small  pouch  of  perito- 
neum (processus  vaf/ituth's)  preceding  the  testis  in  its  course  through  the  canal. 
By  the  end  of  the  eighth  month,  the  testis  has  descended  into  the  scrotum,  carry- 
ing down  with  it  a  lengthened  pouch  of  peritoneum,  which  communicates  by  its 
upper  extremity  with  the  peritoneal  cavity.  Just  before  birth,  tlie  upper  part  of 
this  pouch  becomes  closed,  and  this  obliteration  extemls  gradually  downwards  to 
withiu  a  short  distiince  of  the  testis.  The  process  of  peritoneum  surrounding  the 
testis,  which  is  now  entirely  cut  off  from  the  general  peritoneal  caWty,  constitutes 
the  tunica  vaginalis. 

Mr.  Curling  considers  that  the  descent  of  the  testis  Is  effected  by  mcnns  of  tho 
muscular  fibres  of  the  gubcmafiulum;  those  fibres  which  proceed  from  Poupart's 
ligament  and  the  Obliquua  internus  are  said  to  guide  the  organ  into  the  inguinal 
canal ;  those  attached  to  the  pubis  draw  it  below  tho  external  abdominal  ring ;  and 
those  attiched  to  the  bottom  of  the  .scrotum  com]>lete  its  dcsceut.  During  tho 
descent  of  the  organ  these  muscular  fibres  become  gradually  everted,  forming  a 
muscular  layer,  which  becomes  placed  external  to  the  process  of  peritoneum, 
surrounding  the  gland  and  si>ermaiio  cord,  and  constitutes  the  Crenmster.  In  the 
female,  a  small  cord,  corresponding  to  tlie  g\dx:rnacnlum  in  tho  male,  descends  to 
the  inguinal  region,  and  ultimately  forms  the  round  ligament  of  tho  uterus.  A 
pouch  of  peritoneum  accompanies  it  along  the  inguinal  canal,  analogous  to  the 
processus  vaginalis  in  tho  mole ;  it  is  called  the  canal  of  Nuck, 


Female  Organs  of  Generation. 

The  External  Organs  of  Generation  in  the  female  are  the  mons  Veneris,  1 
labia  majora  and  miuoni,  the  clitoris,  the  meatus  urinarius,  and  the  orifice  of  the'' 
vagina.     The  term  "vulva"  or  "pudendum/' as  generally  applied,  includes  all 
these  parts. 

The  Tiuyna  veneris  is  the  rounded  eminence  in  front  of  the  pubes,  formed  by  a 
collection  of  fatty  tissue  beneath  the  integument.    It  surmounts  the  vulva,  ana  iii 
covered  with  hair  at  the  lime  of  puberty. 


Fig-  374.— TliD  VdItiu     External  Fvmale  Organs  of  (Hnernliou. 
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The  hhia  majora  are  two  prominent  longitudinal  cutaneous  folds,  extendinfr 
downwards  from  the  mons  Veneris  to  the  anterior  boundary  of  the  perineum,  aadj 
inclosing  an  elliptical  fissure,  the  common  urinosexual  opening.     Each  labium  i 
formed  externally  of  integument,  covered  with  liair;  inteniuUy,  of  mucous  mem-i 
braue,  which  is  continuous  with  the  gcnito-urinary  mucous  tract;  and  between' 
the  two,  of  a  considerable  quantity  of  areolar  tissue,  fat,  and.  a  tissue  resembling 
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the  dartos  of  Xhn  scrotum,  besides  vesaela,  nerves,  and  glands.  The  Inbin  are 
thicker  iu  front  than  behind,  and  joined  together  at  each  extremity,  forming  the 
anterior  and  posterior  oonuuissures.  The  interval  left  between  the  posterior  com- 
missure and  the  margin  of  the  anus  is  about  an  inch  in  length,  an4  constitutes  the 
perineum.  Just  within  the  posterior  commissure  is  a  small,  transvei'se  fold,  the 
/rsenniam  pudenrii  or  /ourchttic,  which  is  commonly  ruptured  in  the  first  partu- 
rition, and  the  space  between  it  and  the  commissure  is  called  tUe/<W5a  navicularis. 
The  labia  are  acalogijus  to  the  scrotum  in  the  male. 

The  labia  minora  or  nympfiw  are  two  small  folds  of  mucous  membrane,  situated 
within  the  labia  majora,  and  extending  from  the  clitoris  obliquely  downwards 
and  outwards  far  about  an  inch  and  a  half  on  each  side  of  the  orifice  of  the 
vagina,  on  the  sides  of  which  they  arc  lost.  They  are  continuous  externally  with 
the  labia  majoni,  internally  witli  the  inner  surface  of  the  vagina.  As  they  con- 
verge towards  the  clitoris  in  front,  each  labium  divides  into  two  folds,  which  sur- 
round the  glans  clitoridi.s,  the  superior  folds  uniting  to  form  the  prajputium  clilo- 
ridis;  the  inferior  fokU  being  attached  to  the  glans,  and  forming  the  frxnum.  The 
nymphsB  are  composed  of  mucotis  membrane,  covered  by  a  thin  epithelial  layer. 
They  contain  a  plexus  of  vessels  in  their  interior,  and  are  provided  with  numer- 
ous large  mucous  crypta  which  accrete  abundance  of  sebaceous  matter. 

The  clitoris  is  an  erectile  structure,  analogous  to  the  corpora  cavernosa  of  the 
penis.  It  is  situated  beneath  the  anterior  commissure,  jiartiallv  hidden  hotween 
the  anterior  extremities  of  the  labia  minora.  It  is  an  elongated  organ,  connectc<l 
to  the  rami  of  the  i)uljes  and  Lsehia  on  ciich  side  by  two  crura;  the  Iwily  is  short, 
and  concealed  beneath  the  labia;  its  free  extremity,  the  glaus  clitoridia,  is  a  small 
rounded  tubercle,  consii;ting  of  spongy  erectile  tissue,  and  highly  sensitive.  The 
clitoris  consists  of  two  corjrora  cavernosa,  composed  of  erectile  tissue  inclosed  iu 
a  dense  layer  of  fibrous  membrane^  united  together  along  their  inner  surfaces  by 
an  incomplete  fibrons  j^cctiniform  septum.  It  is  provided,  like  the  penis,  with 
a  susijcnsory  ligament^  and  with  two  small  mu^lca  the  Erectorcs  clitondis,  which 
are  inserted  into  the  crura  of  the  corpora  cavernosa. 

Between  the  clitoris  and  the  entrance  of  the  vagina  is  a  triangular  smooth 
surface,  bounded  on  each  side  by  the  nymphaj;  this  is  the  wstibuU, 

The  orifice  of  the  urethra  {meatiu  urinarius)  is  situated  at  the  back  part  of  the 
vestibule,  about  an  inch  below  the  clitoris,  and  near  the  margin  of  the  vagina, 
surrounded  by  a  prominent  elevation  of  the  mucous  membrane.  Below  the 
meatus  urinarius  is  the  orifice  of  tlie  vagina,  an  elliptical  aperture,  more  or  less 
closed  in  the  virgin  by  a  membranous  fold,  the  liymeu. 

The  ht/tii/jTi  is  a  ihiu  st^milunar  fold  of  mucous  membrane,  .*rtretched  across  the 
lower  part  of  the  orifice  of  the  vagina;  its  concave  margin  beiug  turned  ujiwards 
towards  the  pubes.  Sometimes  this  membrane  forms  a  complete  septum  across 
the  orifice  of  the  vagina,  which  constitutes  an  iinperlbrate  hymen.  Occa- 
sionally, it  forms  a  circular  septum,  perforated  in  the  ccutre  by  a  round  open- 
ing; Btimetimcs  it  is  cribriform,  or  its  free  margin  forms  a  membranous  fringe, 
or  it  may  be  entirely  absent.  The  hymen  cannot,  consequently,  be  considered  as 
a  proof  of  virginity.  Its  rupture,  or  the  rudimentary  condition  of  the  membrane 
above  referred  to,  gives  ri.se  to  those  small  rounded  elevations  which  surround 
the  opening  of  the  vagina,  the  carunculse  myrtiformes. 

Gluwiso/  Bartholhte.  On  each  tside  of  the  commencement  of  the  vagina  is  a 
round,  or  oblong  b<xly,  of  a  rcddish-yelh>w  color,  and  of  the  size  of  a  horst^  bean, 
analogous  to  Om-per's  gland  in  the  male.  It  is  called  the  gland  of  Burtholine. 
Each  gland  opens  by  means  of  a  long  single  duct,  upon  the  inner  side  of  the 
nymphaj,  external  to  the  hymen.  Extending  from  the  clitoris,  along  either  side  of 
the  vestibule,  and  lying  a  little  Iwhind  the  nymphaj,  are  two  largo  oblong  masses, 
alx)ut  an  inch  in  length,  consisting  of  a  plexus  of  veins,  inclosed  in  a  thin  l.iyer 
of  filirous  membrane.  These  bodies  arc  narrow  in  front,  rounded  l>clow,  and  are 
connected  with  the  crura  of  the  clitoris  and  rami  of  the  pubes;  they  are  termed 
by  Kobelt,  the  hulhi  vtsUbuU,  and  ho  considers  them  analogous  to  the  bulb  of 
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the  corpus  spongiosum  in  the  male.  Immediately  in  front  of  these  boclic:^  u  a 
smaller  venous  plexus,  continuous  with  the  bulbi  vestibuli  behind,  and  the  gUns 
clitoridis  in  front;  it  is  called  by  Kobelt,  the  jtara  irUermedia,  and  is  coiifiidered 
by  him  ns  anaUigous  to  that  part  of  the  body  of  the  corpus  spongioeum  which 
immediately  succeeds  the  bulb. 

Fig.  375.— Section  of  Female  Pelvis,  sliOTinj;  poeitiuu  of  Vlaceifc 
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Bladder. 

The  Bladder  is  sitnated  at  the  anterior  part  of  the  pelvis.  It  is  in  relation, 
in  front,  with  the  os  pubis;  h^himi,  with  the  uterus,  some  convolutiomi  of  the 
small  intei^tiuo  being  interposed;  its  base  lies  iu  contact  with  the  neck  of  the 
uterus,  and  with  iho  anterior  wall  of  the  vagina.  The  bladder  is  larger  in  the 
female  than  in  the  male,  and  very  broad  in  its  transverse  diameter. 

Uretura. 

The  Urethra  is  a  narrow  membranous  canal,  about  an  inch  and  a  half  in  length, 
CAtcnding  from  the  neck  of  the  blndcler  to  the  meatus  urinarius.  It  is  placed 
beuuath  the  symphysis  pubis,  imbedded  in  the  anterior  wall  of  the  vagina;  and 
its  direction  is  obliquely  downwards  and  forwards,  its  course  being  slightly 
cur^'ed,  the  concavity  directed  upwards.  Its  diameter,  when  unijilnted,  is  about 
a  quarter  of  an  inch.  The  urethra  perforates  the  triangular  ligament^  procisel/ 
as  in  the  male,  and  is  surrounded  by  the  muscular  fibres  of  the  Compreasw 
urethrte. 

Structuiv.    The  urethra  consists  of  three  coats ;  muscular,  erectile,  and  macooiL 

The  nviAiuIar roat  is  continuous  with  that  of  the  bladder;  it  extends  the  whole 

3ength  of  the  tube,  and  consists  of  a  thick  strxitum  of  circular  tibrcs. 


VAGINA. 
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A  tliin  lu^'er  of  spongy,  erectile  tissne,  intermixed  with  mtich  elastic  tissuei, 
lies  immediately  beneiith  tbe  muuous  coat. 

The  mwous  coal  is  pale,  contiuuous,  externally,  with  the  vulva,  and  internally 
with  that  of  the  bladder.  It  ia  thrown  into  longitudinal  folds,  one  of  which, 
placed  along  the  floor  of  the  canal,  resembles  the  veni  montanum  in  the  naale 
urethra.  It  is  lined  by  laminated  epithelium,  which  becomes  spheroidal  at  the 
bkdder.     Its  external  orifice  is  surrounded  by  a  few  mucous  follicles. 

The  uretbra,  from  not  being  auratundwl  by  dou.se  resisting  structures,  as  in  the 
male,  admits  of  considerable  dilatation,  which  enables  the  surgeon  to  remove  with 
considerable  facility,  calculi,  or  other  foreign  bodies,  from  the  cavity  of  tho 
bladder. 

Rectum. 

The  Rectum  is  more  oapacious,  and  less  curved  in  tho  female,  than  in  the  male. 

The  Jirst  jjoi'tion  extends  from  the  left  sacro-iliac  symphysis  to  the  middle  of 
the  sacrum.     Its  connections  are  similar  to  those  in  the  male. 

The  second  portion  extends  to  tho  tip  of  tho  coocyx.  It  is  covered  in  front  by 
the  peritoneum,  but  only  for  a  short  distance,  at  its  upper  part,  and  is  in  relation 
Av'ith  the  posterior  wall  of  the  vagina. 

The  third  portion  curves  backwards,  from  the  vagina  to  the  anus,  leaving  a 
space  which  corresponds  on  the  surface  of  tho  body  to  the  perineum.  Its  ex- 
tremity is  surrounued  by  the  Sphincter  muscles,  and  its  sides  are  supported  by 
the  Levatores  ani. 

Tns  Vagina- 

The  Vagina  is  a  membranous  canal,  extending  from  tho  vulva  to  the  aterus. 
It  is  situated  iu  the  cavity  of  the  pelvis,  Ijehiud  the  bladder,  and  in  front  of 
the  rectum.  Its  direction  is  curved  forwards  and  downwards,  following  at  first 
the  line  of  the  axis  of  the  cavity  of  the  pelvis,  and  afterwards  that  of  the  outlet. 
It  is  cylindrical  in  shape,  flattened  from  before  backwards,  and  its  walls  are 
ordinarily  in  contact  witli  each  other.  Its  length  is  alM>ut  four  inches  along  its 
aulerlor  wall,  and  l>etween  five  or  six  along  its  p<wterior  wall.  It  i.s  constricted 
at  its  commencement,  and  becomes  dilated  near  the  uterine  extremity;  it  Hurmunda 
the  vaginal  portion  of  the  cervix  uteri,  a  short  distance  from  the  os,  and  its  at- 
tachment extemis  higher  up  on  the  ]x>sterior  than  on  the  anterior  wall. 

Rehtiom.  Its  anterior  surface  is  concave,  and  in  relation  with  the  base  of  the 
bladder,  and  with  the  urethra.  Its  posterior  surface  is  convex,  and  connected  to 
the  anterior  wall  of  the  rectum,  Ibr  the  lower  throe-fourths  of  its  extent,  the 
upper  fourth  being  separated  from  that  tul>e  by  the  recto-uterine  fold  of  peri- 
toneum, which  forms  a  cuhde-iitc  l)etween  the  vagina  and  retttum.  Tt.s  sides  give 
attachment  superiorly  to  the  broad  ligaments,  and  infciiorly  to  the  Levatores  ani 
muscles  and  reeto-vesical  fascia. 

Structure.  Tho  vagina  consists  of  an  external  or  muscular  coat,  a  layer  of 
erectile  tissue,  and  an  internal  mucous  lininj?. 

The  myutcuiar  coat  consists  of  longitudinal  fibres,  whicb  surround  the  vagina, 
and  are  continuous  with  tho  superficial  muscular  fibres  of  the  uterus.  Thu 
strongest  fasciculi  are  tho.se  attached  to  the  recto-vesieal  fascia  on  each  side. 

The  erectile  tisane  is  inclosed  between  two  layers  of  fibrous  membrane:  it  is 
more  abundant  at  the  lower  than  at  the  upper  part  of  the  vagina. 

Tlie  mucoitA  iTifimhrane  is  continuous,  above,  with  thnt  lining  the  uterus,  and 
below,  with  the  iutej^ument  covering  the  labia  majora.  Its  inner  surfiice  presents, 
along  the  anterior  and  posterior  walls,  a  longitudinal  ridge  or  raphe,  called  the 
column  of  the  vagina,  and  numerous  transverse  ridges  or  rugoe  extend  outwards 
from  the  raphe  on  each  side.  These  ruga)  are  rao.st  distinct  near  the  orifice  of 
the  vagina,  especially  in  females  l>efore  parturition.  They  indicate  its  adaptation 
for  dilatation,  and  are  calculated  to  facilitate  its  cnlarprement  during  pftrturition. 
Tlic  mucous  membrane  is  covered  with  conical  and  filiform  papillaj,  and  provided 
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with  mucous  j,'l.imls  and  follicles,  wliich  are  especially  numerous  in  its  npper  pan, 
and  around  the  cervix  uteri. 


The  Utehus. 

The  Uterus  is  the  or^n  of  gestation,  receiving  the  fecundated  onim  in  iw 
cavity,  rcLiining  and  «u])porting  it  during  the  development  of  the  fcctus,  and  the 
principal  agent  iu  its  cxjjulsiun  at  the  time  tif  iiarturition. 

In  the  virgin  state  it  is  pcar-sliapcrl,  flattened  from  before  backwanla,  and 
situated  in  the  cavity  of  the  pelvis,  between  the  blatlder  and  rectum;  it  is  re< 
taincd  in  its  position  by  the  round  and  bro:id  ligaments  on  e^ch  side*  and  projects 
into  the  up|)cr  end  of  the  vagiua  below.  Its  u]*per  end  or  base  is  directed 
upwards  ami  forwards;  its  lower  end  or  apejc  downwards  and  backwards,  in  the 
line  of  the  axis  of  the  inlet  of  the  pelvis,  forming  an  angle  with  the  vagina,  the 
direction  of  which  correyponds  to  the  cavity  and  outlet  of  the  pelvis.  The  uterus 
measures  about  three  inches  in  length,  two  in  breadth,  at  its  upper  part,  and  an 
inch  in  thickness,  and  it  weighs  from  an  onnee  to  an  ounce  and  a  Imlt. 

The/Hti(it«  is  the  upper  broad  extremity  of  the  organ ;  it  is  convex,  covered 
by  peritoneum,  and  placed  on  a  line  below  the  level  of  the  brim  of  the  pelvis. 

The  bodi/  gradually  narrows  from  the  fundus  to  the  neck.  Its  ajttmor  sttrfitct 
is  flfttteueJ,  covered  by  peritoneum  in  the  upper  three-fourths  of  its  eattent»  and 
separate<l  from  the  bladder  by  some  convoluti<m8  of  the  small  intestine:  the  lower 
fourth  is  connected  with  tho  bladder.  Its  pojtla-ior  sur/acf  is  convex,  covered 
by  peritoneum  throughout,  and  separated  from  the  rectum  by  some  convolutions 
of  the  intestine.  Its  lateral  •rnargira  arc  concave,  nud  give  attachment  to  the 
Fallopian  tube  above,  tlio  round  ligament  below  and  in  front  of  this,  and  the 
ligament  of  tlic  ovary  behind  and  below  these. 

The  cervix  is  the  lower  rounded  and  constricted  jxirtion  of  the  uterus:  around 
its  circumference  is  attached  the  upper  end  of  the  vagina,  which  extends  upwards 
a  greater  distance  behind  than  in  front. 

At  the  vaginal  extremity  of  the  uterus  is  a  transverse  aperture^  the  os  v^ri, 
bounded  by  two  lips,  an  anterior  one,  which  ia  tjiick,  and  9  posterior,  narrow  and 
long. 

Li*jament4.  The  ligaments  of  the  uterus  arc  six  in  number :  two  anterior,  two 
IKJsterior,  aud  two  laterul.     They  are  formed  of  [x'ritoneum. 

The  /tn>  aw/trior  h'tjam^nls  {i-rsiat-yiterine)  are  two  •  semilunar  folds,  which 
pass  between  the  neck  of  the  utcrns  and  the  posterior  surfitco  of  the  bladder. 

The  two  jtosterior  Utjamtmls  {rtcto-utennr)  pass  between  the  sides  of  ihe  uterus 
and  rectum. 

The  two  lateral  or  Iroad  Itjaments  ]>ft.«s  from  the  sides  of  thd  uterus  to  the 
lateral  walls  of  the  pelvis,  forming  a  septum  across  the  pelvis,  which  divides  this 
cavity  into  two  jiortious.  In  the  anterior  part  are  contained  the  bladder^  urethn^ 
aud  vagina;  in  the  posterior  part,  the  rectum. 

The  cavity  of  the  vfi-rus  is  small  in  comparison  with  the  size  of  the  organ: 
that  portion  corresjiouding  to  the  bwly  is  triangular,  flattened  from  belbrc  back- 
wards, so  that  its  walls  are  closely  approximatetl,  anil  having  its  base  directed 
upwards  towards  the  ftimlus.  At  each  superior  angle  is  a  funnel-shaped  cavity, 
which  constitutes  the  remains  of  the  division  of  the  body  of  the  uterus  into  two 
cornua;  nnd  at  the  bottom  of  each  cavity  is  the  minute  orifice  of  the  Fallopiaa 
tube.  At  the  inferior  angle  of  the  uterine  cavity  is  a  small  constricted  openingi 
the  internal  orifice  (wtinm  infrrnnm).  which  lends  into  the  cavity  of  the  cervix. 
The  cavity  of  the  cervix  is  somewhat  cylindrical,  flattened  from  before  backwards, 
broader  at  the  centre  than  at  either  extremity,  and  communicates,  below,  with  the 
vagina.  Each  wall  of  the  canal  presents  a  longitudinal  column,  from  which. 
riroceed  a  number  of  small  oblique  columns,  giving  the  ap|>earnnce  of  branches 
in^im  the  stem  of  a  tree,  and  hence  the  name  arbor  vita  uterinua,  applied  to  it. 
These  folds  usually  become  very  iudiatinct  after  the  first  laboi; 
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Structure.  The  uterus  is  composed  of  three  coats :  an  externa]  serous  coat,  a 
middle  or  muscular  layer,  and  an  internal  mucous  coat. 

The  seroits  coat  is  derived  from  the  peritoneum ;  it  invests  the  fundiLs  and  the 
whole  of  the  posterior  surface  of  the  body  of  the  uterus ;  but  only  the  upper 
three-fourths  of  its  anterior  surface. 

The  muscular  coat  forms  the  chief  balk  of  the  substance  of  the  uterus.  In  the 
un impregnated  state,  it  is  dense,  firm,  of  a  grayish  color,  and  cuts  almost  like 
cartilage.  It  is  thick  opposite  the  middle  of  the  bo<ly  and,  funduSj  and  thin  at 
the  orifices  of  the  Fallopian  tubes.  It  consists  of  buu<.Uc8  of  unstriped  muscular 
fibres,  disposed  in  layers,  intermixed  with  areolar  tissue,  blood,  and  lymphatio 
vessels  and  nerves.  In  the  impregnated  state,  the  musoular  ti.^uc  becomes  more 
prominently  developed,  and  is  disposed  iu  three  layers; — external,  middle, and 
internal. 

The  extenial  layer  is  placed  beneath  the  peritoneum,  disposed  as  a  ihin  plane  ou 
the  anterior  an<l  posterior  surfaces.  It  consists  of  fibres.  wMch  pass  transversely 
across  the  fundus,  and,  converging  at  each  superior  angle  of  tho  uterus,  arc  con- 
tinued on  the  Fallopian  tubes,  tho  round  ligament,  and  ligament  of  the  ovary ; 
some  passing  at  each  side  into  the  broad  ligament,  and  others  running  backwards 
from  the  cervix  into  the  recto-uterine  ligaments. 

The  middle  layer  of  fil)re3  presents  no  regularity  in  its  arrangement,  being 
disposed  longitudinally,  obliquely,  and  transversely. 

The  internal  or  deep  layer  c^Hisists  of  circuhvr  fibres  arranged  in  the  form  of 
two  hollow  cones,  the  apices  of  which  surround  the  orifices  of  tho  Fallopian  tuljea, 
their  bases  intermingling  with  one  another  on  the  middle  of  the  body  of  the  uterus. 
At  the  cervix,  these  fibres  are  disposed  transversely. 

The  mucous  membrane  is  thin,  smooth,  and  cloficly  adherent  to  tho  gabjacent 
tissue.  It  is  continuous,  through  the  fimbriated  extremity  of  the  Fallopian  tubes, 
with  the  peritoneum;  and,  through  the  os  uteri,  with  the  mucous  lining  of  the 
vagina. 

In  the  body  of  the  uterus,  it  is  smooth,  soft,  of  a  rethlish  color,  lineil  by 
columnar-ciliated  epithelium,  and  presents,  when  viewed  with  a  lens,  the  orifices 
of  numerous  tubular  follicles  arranged  perpendicularly  to  the  surface.  They  arc 
of  small  size  in  the  unimpregnnted  uterus,  but  shortly  after  impregnation  they  are 
enlarged,  elongated,  presenting  a  contorted  or  waved  apixsarance  towanls  their 
closed  extremities  which  occa-sionally  dilate  into  two  or  thrue  .sacculated  extremities. 
The  circular  orifices  of  these  glands  may  be  seen  on  tho  inner  surfiacc  of  tho 
mucous  membrane,  many  of  which  during  the  early  period  of  pregnancy  are 
surrounded  by  a  whitisli  ring  formetl  of  epithelium  which  lines  the  follicles. 

In  the  cervix,  the  raucous  membrane  between  the  rng.'e  and  around  the  os  uteri 
is  provided  with  numerous  mucous  follicles  and  gland.s.  The  small,  transparent, 
vesicular  elevations,  so  often  found  within  the  os  and  cervix  uteri,  are  due  to 
closure  of  tho  mouths  of  these  follicles,  and  their  distension  with  their  proper 
secretion.  They  were  called  the  ovula  of  Nnboth.  The  mucous  membrane 
covering  the  lower  half  of  the  cervix  presents  numerous  papiUie. 

V^'Vtels  and  NfTWs.  The  arteries  of  the  uterus  are  tlia  uterine,  from  tho 
internal  iliac,  and  the  ovarian,  from  tho  aorta.  They  are  remarkable  for  their 
tortuous  course  in  the  substance  of  the  organ,  and  for  their  frcfjuent  anastomoses. 
The  wriTW  are  of  large  size,  and  correspond  with  the  arteries.  In  the  impregnated 
uterus,  these  vessels  are  termed  the  uterine  simtaes,  consisting  of  the  lining  mem- 
brane of  tho  veins  adhering  to  the  walls  of  canals  channcUcd  through  the  substance 
of  the  uterus.  They  terminate  in,  the  uterine  plexuses.  The  lymphctics  are  of 
large  size  iu  the  impregnated  uterus,  and  terminate  in  the  pelvic  and  lumbar 
glsdads.  The  nerves  are  derived  from  the  inferior  hypogastric  and  spcrnuitic 
plexuses,  and  from  the  third  and  fourth  sacral  nerves. 


Tho  form,  stKo,  and  sitUBtioQ  of  the  ntenu,  rarr  at  different  periods  of  life,  and  under  dificrml 
circtimstaac«;ii. 
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In  the  Mm,  the  uterus  is  roDtained  in  the  abdominal  canty,  projecting  beyond  the  brim  of  tlw 
petvid.     The  cervix  is  couBidernlily  lar}»er  than  thi*  twdy. 

At  pubrrti/.  the  utcras  Is  pyrilorm  in  shnpo,  ami  wciffhii  from  eight  to  ten  dratUms.  Il  hu 
desceDdi>ti  inlo  (he  jjetvis.  ihir  Tunilus  being  just  below  the  level  of  the  brim  of  this  cavity.  Thi 
arbor  vilie  is  (3isiinrt,  ant]  extemls  to  the  upper  pnrt  of  the  cavily  of  tho  organ. 

Puriti'j  uud  it/tcr  vu-nMrutttioH,  the  or^iiu  -6  cnitirped,  urui  mum  va*culur,  its  surfaces  roaodcr; 
the  U.4  externum  is  rounded.  \i&  labia  swollen,  and  the  lining  mcmbrunu  of  the  body  thickenedf 
softer,  and  of  a  darker  color. 

During  pregnanci/.  the  uterus  increases  in  weight  from  one  pound  and  a  half  to  three  poond& 
It  becomee  enormously  cularifed.  and  projects  inlo  the  hypognstric  and  lower  part  of  the  nmbilt* 
cat  regions.  'I'him  enlarge  men  I,  whii-h  cnnnnuea  up  to  the  sixth  month  of  gestation,  b  partially 
dne  !■>  incrpajtcd  development  of  pre^'xisting  and  now-formed  mudi-ular  tissue.  The  r*>i)nd  Ug^ 
mcnts  ore  enlarged,  and  the  broad  lignmentfi  become  cocroachcd  upon  by  the  ntcras  making  itf 
wuT  between  their  lamian;.  The  mucous  membrnoo  becomes  more  vascular,  its  rancouB  foUicles 
anil  glands  enlarges);  Ihu  rugaa  and  folds  in  the  canal  of  the  cervix  become  oblitcrateil ;  the 
hloodvcKftiils  and  lyinphutica  aa  well  as  the  nervca,  according  to  the  rescorchea  of  Ur.  Lee, 
become  greatly  enlut^cd. 

After  parturition,  the  uterus  nearly  regains  its  usnal  size,  weighing  from  two  to  three  ounces, 
but  itH  cavity  i»  larger  ibnn  iu  the  virgin  alaW  ;  the  external  orifice  is  mor-e  marked,  and  oMumej 
a  transverse  direciion;  its  edges  preaeat  a  fitiaurcd  surface;  its  Teasels  ore  tortuous;  and  its 
mui!cular  layers  arc  more  deSned. 

/it  t>UI  age,  tho  uterus  becomes  atrophied,  and  paler  and  denser  in  texture;  a  more  distiDct 
conf*tritition  separate))  the  body  and  cervix.  The  ostium  internum,  and.  ocvasioually,  theTagioal 
orifice,  often  become  obliterated,  and  itH  labia  almost  entirely  disappear. 

Appendages  of  the  Uterus, 

The  appendages  of  the  uterus  are  the  Fallopian  tvibea,  the  ovaries  and  their 
ligaments,  and  the  ronni:!  ligaments.  These  structures,  together  vnth  their  nutrient 
veftscl.s  and  nervts,  and  some  sealtered  muscular  fibres,  are  inclosetl  l>etwocn  the 
two  folds  of  peritoneum,  which  constitute  the  broad  ligaments ;  tiiey  arc  phiced  in 
the  following  order:  in  front  is  the  round  ligament;  the  Fallopian  tube  occupies 
the  free  margin  of  the  broad  ligament ;  the  ovary  and  its  ligament  are  behind 
and  IkjIow  tlie  latter. 

The  Falhpiim  Tubes  or  oviducts  convey  the  ova  from  the  ovaries  to  the 
cavity  of  the  uterus.  They  are  two  in  number,  one  on  each  side,  situated  in  the 
free  margin  of  the  hroad  ligameut,  extending  from  each  .superior  anglo  of  the 
uterus  to  the  sides  of  the  pelvis.  Eacli  tube  is  about  four  inches  in  lenj^h ;  its 
canal  is  exceedingly  minute,  and  commences  at  tho  superior  an^Ie  of  tho  uterus 
by  a  minute  orifice,  the  oatium  internum^  which  will  hardly  admit  a  fine  bristle; 
it  continues  narrow  along  the  inner  half  of  the  tube;  it  then  gradually  widens 
into  a  trumpet-shaped  extremity,  which  becomes  contracted  at  its  termination. 
This  orifice  is  callecl  the  ostium  ahUomiuak,  and  communicates  witli  the  peritoneal 
cavity.  Its  margins  are  surrounded  by  a  series  of  fringe-like  processes^  termed 
fimbrix,  and  one  of  tliese  processtjs  is  connected  with  tho  outer  end  of  the  ovarr. 
To  this  part  of  the  tube  the  name  Jimhrialt'd  ealniuitj/  is  applied ;  it  is  also  called 
inorstis  diaholi,  from  the  peculiar  manner  in  which  if  embraces  the  surface  of  the 
ovary  during  sexual  excitement. 

Structure.  The  Fallopian  tube  consists  of  three  coats,  serous>  muscular,  and 
mucous. 

The  fxltmal  or  scrout  coat  is  deriveil  from  tlie  peritoneum, 

Tho  middle  or  muscular  coat  consi.sts  of  an  external  longitudinal  and  an  internal 
or  circular  layer  of  muaeuhir  fibres  continuous  with  those  of  the  uterus. 

The  internal  or  tnncoHS  cent  is  conlintjous  with  the  mucous  liuiog  of  the  uterus 
and  at  the  free  extremity  of  the  tube  with  tho  peritoneum.  Il  is  thrown  into 
longitudinal  folds  in  the  outer  part  of  the  tube,  which  indicate  its  adaptation  for 
dilatation,  and  is  covered  by  columnar-ciliated  epithelium.  Tliis  form  of  epithe- 
lium is  also  found  on  the  inner  and  outer  surfaces  of  the  fimbriie. 

The  Ovaries  {testes  innUcbrcs.  Gnlcn)  are  analogous  to  the  testes  xn  the  male. 
'I'hey  are  oviil-shapedljodies,  of  an  elongated  form,  llnltcnedfrom  nlKivo  dovrnwar^l?, 
situated  one  on  each  tiidc  of  the  uterus  iu  tho  j>o.stcrior  j>urt  uf  the  broad  ligiiment, 
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bebinJ  and  below  the  Fallopian  tubes.  Each  ovary  \&  connected,  by  its  anterior 
margin,  with  tho  broad  ligaineni;  by  itA  iuuer  extremity  to  tlie  utorua  by  a  proper 
ligament,  the  ligament  of  the  ovary ;   and   by  its  outer  end  to  the  fimbriated 


Fig.  3i<J. — TLe  Ulerua  nnii  its  .AppeDdagns.     Anterior  View. 
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extremity  of  the  Fallopian  tube  by  a  short  ligamentous  cord.  Tlie  ovaries  are  of 
a  whitidli  color,  and  present  either  a  smooth  or  puckered  uneven  surface.  'ITiey 
are  each  about  au  inch  aud  a  half  in  Icn^tb,  three -quarters  of  an  inch  in  width, 
and  about  a  third  of  an  inch  thick ;  and  weigh  from  one  to  two  drachms,  TIio 
surfaces  an<l  po.sterior  convex  border  are  free,  the  anterior  etraight  border  being 
atUtched  to  the  broad  ligament. 

Slruclure.  Tho  ovary  is  invested  by  peritoneum,  excepting  alon^  its  anterior 
^jltached  margin;  beneath  this,  is  the  proper  fibrous  covering  of  tlie  organ,  tho 
tunica    aVmniwi,    which    ia    extrernelv     .„    „,_     ^     .       ,  .     ,  ,    „.    - 

J  J    /         ■        *        *  1   ■      1      "        Ftg.  377.— S«!tioii  of  the  Orary  of  n  Virotn, 

denie  and  tirm  m  structure,  and  mcloses       »    showing  the  stroma  »n,l  OraaBiui 
a  peculiar  soft  fibrous  tissue  or  stroma,  VeaicUi*. 

abundantly  supplied  with  bloodvessels 
(fig.  377).  Imbedded  in  the  meshes  of 
this  tissue  are  imiuerous  small,  round, 
transparent  vesicles  in  various  stages  of 
development;  they  are  the  Gnuxfian  vesi- 
ioles,  the  ovisacji  coutaiuiug  the  ova.  In 
women  who  have  not  borne  children, 
they  vary,  in  number,  from  ten  to  fifteen 

or  twenty,  and.  in  size,  from  a  pin's  head  to  a  pea:  but  Dr.  Martin  Barry  has 
shoiATi,  tliat  a  large  nund^er  of  microscopic  ovisacs  exist  in  the  parenchyma  of  tho 
organ,  f«w  uf  wliioh  j^roiluce  oviu  These  vesicles  have  thin,  transparent  walls, 
and  are  filled  with  a  clear,  colorless,  albu- 
minous fluid. 
Tlie  Graajian  vmclei  are,  during  their 
ly  development,  small,  and  <locply  seat- 
ed in  the  substance  of  the  ovary  ;  as  they 
enlarge,  thoy  approach  the  surface ;  and, 
when  mature,  form  small  projections  on 
the  exterior  of  the  ovary  beneath  the 
peritoneum.  Each  vesicle  consists  of  an 
external  fibro- vascular  coat^  connected  with 
the  surrounding  stroma  of  tho  ovary  by 
48 


Fig.  378.— S^-clioii  (if  th»>  rJrnuBnn  Vesicle. 
(AOtfr  Vou  Uaer.) 
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a  uctwork  of  bloodvessels;  and  an  iaternal  coal,  named  the  ovi-cajmile,  which  is 
lined  by  a  layer  of  uuclentcd  cells,  called  the  mcmbmna  ynmnl^tsn.  The  fluid 
contained  in  the  interior  of  the  vesicles  is  transparent  and  alburoinoua,  aod  in  it 
is  suspended  the  ovum. 

The  Ovum  U  a  small  spherical  body,  situated,  in  immature  vesicles,  near  their 
centre;  but,  in  the  mature  oue]>,  iu  contact  with  the  membnina  granulosa,  at  that 
part  of  the  vesicle  which  projects  juat  beneath  the  suriaoe  of  the  ovary.  Accu- 
mulated round  the  o\nim,  in  greater  number  than  at  any  other  point,  are  the  cells 
of  the  mcmbraua  granidosa,  forming  a  kind  of  granular  zonin,  the  disctu  proli- 

The  human  ovum  ia  extremely  minute,  measuring  from  ^\^  to  tSv  of  an  incli 
in  diameter.  Tt  consist-s,  externally,  of  a  transparent  envelop,  the  zona  pellucida 
or  vitelline  membrane;  within  thi.s,  and  in  chjse  contact  with  it,  is  tbo  yelk  or 
vitellus;  imbedded  in  the  substance  of  the  yelk,  is  a  small  vesicular  body,  the 
germinal  vesicle,  which  contains  the  germiiiaf  spot. 

The  zona  jKUucida   or   vitelline  mtrmbmne   is   a   thick,  colorless,  transparent 

membrane,  wliich  appears  under  the  mi- 
croscope as  a  '    ' 


Fig.  379.— Oram  of  the  Bow. 
(Afl#r  Bwxy.) 
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bright  ring,  boumled  ex- 
ternally and  internally  by  a  dark  outline. 
It  corresponds  to  the  chorion  of  the  im- 
.1*^*  pregnated  ovum. 

The  y^lM  consists  of  granules  and  glo- 
bules of  various  sizes,  imbedded  in'a  more 
or  leaa  viscid  fluid.  The  smaller  grt* 
nules  resemble  pigment ;  the  larger  gra- 
nules, which  are  in  greatest  number  at 
tlie  periphery  of  the  yolk,  resemble  fat- 
globules.  In  the  human  ovum,  the  number  of  granules  is  cornpuratively  nmall. 
The  g^mituil  vesicle  consists  of  a  fine,  transparent,  structureless  mejnbrone, 
containing  a  watery  fluid,  in  which  arc  occasionally  lound  a  lew  granules.  It  is 
about  7 iff  of  an  inch  in  diameter,  and,  in  immature  ova,  lies  nearly  in  the  centre 
of  tbo  yelk;  but,  as  the  ovum  Ixicomes  developed,  it  approaches  tlie  surface,  and 
enlarges  much  less  rapidly  than  the  yelk. 

The  germinal  spot  occupies  that  part  of  the  periphery  of  the  germinal  vesicle 
which  is  nearest  tn  the  ]>erip]iery  of  the  yelk.  It  is  opaque,  of  a  yellow  color, 
and  finely -granuhir  iu  structure,  measuring  from  j^'^j  to  j^'au  of  an  inch. 

The  formation,  development,  and  maturation  of  the  Graafian  vesicles  nnd  ova 
continue  uninterruptedly  from  infancy  to  the  end  of  the  fruitful  period  of 
woman's  life.  Before  puberty,  the  ovaries  are  small,  the  Graafian  vesicles  eon- 
laincd  in  them  minute,  and  fow  in  number;  and  few,  ]^robably,  over  attain  full 
development,  but  shrink  aud  disappear,  their  ova  IjcJug  iueapable  of  impregnatiou. 
At  pnbcrty,  the  ovaries  enlarge,  are  more  vascular,  the  Graafian  vesicles  arc 
devehipal  in  greater  abundance,  and  their  ova  capable  of  fecundation. 

Discharge  of  Oie  Ovum.  The  Graafian  vesicles,  alter  graduallv  approaching  the 
surface  of  the  ovary,  burst;  the  ovum  aud  fluid  contents  of  the  vesicles  are 
Jiberatetl,  aud  escape  on  the  exterior  of  the  ovary,  passing  from  thence  into  tlje 
Fallopian  tube,  the  fimbriated  processes  of  which  are  su]ti>osed  to  grasp  the  ovary, 
the  aperture  of  the  tube  being  applied  to  the  part  correspuudiug  to  tno  matured 
and  bursting  vesicle.  In  the  human  subject,  and  most  mammalia,  the  matnratioQ 
and  discharge  of  ova  occur  at  regular  periods  only,  and  aie  indicated,  in  the  nuim- 
malia,  by  the  phenomena  of  heat  or  rut ;  and,  in  the  human  female,  by  menstruation. 
Sexual  desire  is  more  intt;nse  in  females  at  this  period,  and,  if  the  union  of  the 
sexes  takes  place,  the  ovum  may  be  fecundated. 

Corpus  Lnteiim.    Irnmctliatcly  after  the  rupture  of  a  Graafian  vesiole,  and  the 
escape  of  its  ovum,  the  vesicle'  is  filled  flHth  blood-tinged  fluid ;  and  in  a  «hoi 
time  the  circumference  of  the  vesicle  is  occupierl  by  a  firm,  yellow  substance,' 
which  is  probably  formed  from  plai-ma  exuded  from  its  walls.  '  Dr.  Leo  believes 
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that  this  yellow  matter  is  depositetl  ouUide  botli  tho  mcmhrancs  of  the  follicle; 
Montgomery  reganU  it  as  placed  between  the  layers ;  wbili;  Kulliker  considers  it 
as  a  thickening  of  tlie  inner  layer  of  the  outer  coal  of  the  follicle.  The  exudation 
is  at  first  of  a  dark  brown  or  brownigh-rcd  color,  but  il  aoou  becomes  paler,  and 
its  consiutcnce  more  dense. 

For  every  follicle  in  the  ovary  from  which  an  ovum  is  discharginJ,  a  corpus 
luteuiii  will  be  found.  But  the  characters  it  exhibits,  and  the  changi's  jiroduced 
I  iu  it,  will  be  determined  by  tho  circumstaocc  of  tho  ovum  being  impregnated 
or  not 

Although  there  is  little  doubt  of  corpora  lutea  existing  in  the  ovaries  after  tho 
escape  of  ova,  independent  of  coitus,  or  impregTiutiou,  it  apjiears  that  the  corpus 
luteum  of  pregnancy  (true  corpora  lutca)  possesses  characters  by  which  it  may  be 
distinguished  from  one  formed  in  a  follicle,  from  which  an  ovum  has  been  dis- 
charged without  subsequent  impregnation  (false  corpora  luiea). 

The  trtK  corpora  luiea  are  of  large  size,  often  as  largo  as  a  mulberry ;  of  & 
Toonded  form,  and  project  from  the  surface  of  the  ovary,  tho  summit  of  the  pro- 
jection presenting  a  triangular  depression  or  cicatrix,  where  the  peritoneum 
^appears  to  have  been  torn.  They  contain  a  small  cavity  in  their  centre  during  the 
'early  period  of  their  formation,  which  becomes  contracted,  and  exhibitj^  a  stellate 
cicatrix,  during  the  latter  stages  of  pregnancy.  Its  vascularity,  lobulajed  or 
puckered  appearance,  its  firm  consistence,  and  yellow  color,  arc  also  characteristic 
marks. 

False  corpora  httea  arc  of  small  size,  do  not  project  from  the  surface  of  the 

ovary,  are  angular  in  form,  seldom  present  any  cicatrix,  contain  no  cavitv  in  their 

centre  ;  the  material  composing  it  is  not  lobulated,  its  consistence  is  usually  soft, 

often  resembling  coagulated  blood ;  the  yellow  matter  exists  in  the  form  of  a  very 

[thin  layer,  or,  more  commonly,  is  entirely  wanting.     False  corjjora  lutea  mo.<*t 

[frequently  result  from  the  effusion  of  serum  or  blood  into  the  cavities  of  the 

lOr.'^an  vesicles,  which  subsequently  undergo  various  changes,  and  is  ultimately 

removed.     Dr.  Lee  states,  that  in  the  false  corpora  lutea  the  yellow  substance  is 

contained  within,  or  attached  to,  the  inner  surface  of  the  Oraaflan  vesicle,  and 

does  not  surround  it,  as  is  the  case  iu  the  true  corpora  lutea. 

Li  the  fuetus,  the  ovaries  arc  situated,  like  the  testoji,  in  the  lumbar  region,  near 
tho  kidneys.  They  may  be  distinguished  from  those  bodies  at  an  early  period  by 
their  elongattid  and  flattened  form,  and  by  theii*  position,  which  is  at  lirsl  oblique, 
and  theu  nearly  transverse.     They  gradually  descend  into  the  ]>elvis. 

The  Ligament  0/  the  Ovary  is  a  rounded  cord,  which  extends  from  each  superior 
angle  of  the  uterus  to  the  inner  extremity  of  the  ovary;  it  consists  of  fibrous 
tLssuc,  and  a  few  muscular  fibres  derived  from  tho  uterus. 

The  Ronnd  Ligaments  are  two  rounded  cords,  between  four  and  five  inches  in 
Lleugth,  situated  hietween  the  layers  of  the  broad  ligament,  in  front  of  and  below 
the  Fallopian  tube.  Commencing  on  each  side  at  the  superior  angle  of  the  uterus, 
each  lijpimotit  pusses  forwards  ami  outwards  thrvmgli  tlie  internal  abdominal  ring, 
along  the  inguinal  canal  to  the  labia  majora,  in  which  it  becomes  lost.  Each  liga- 
ment consists  of  areolar  tissue,  ves.scls,aud  nerves,  besides  a  dense  bundle  of  fibrous 
tissue,  and  muscular  fibres  prolonged  from  the  uterus,  iuclo.sed  in  a  duplicatureof 
peritoneum,  which,  in  the  fcelus,  is  prolonged  in  the  form  of  a  tubular  process  for 
a  short  distance  into  the  inguinal  canal;  this  process  is  called  the  caual  of  Xuck. 
It  is  generally  o'bliterated  iu  the  adult,  but  sometimea  iximains  pervious  even  in 
advanoed  life.  It  is  analogous  to  the  peritoneal  pouch  which  accompanies  the 
descent  of  the  testes. 

Vessels  and  Kerws.  Tho  arteries  of  the  ovaries  and  Fallopian  tubes  are  the 
ovarian  from  the  aorta.  They  anasUjmose  with  tho  termination  of  the  uterine 
arteries,  and  enter  the  attached  border  of  the  ovary.  The  veins  follow  the  course 
of  tho   arteries ;    they  form  a  plexus  near  the  ovary,  the  pampiniform  plt^xyis. 

The  nerves  are  derived  from  the  spermatic  plexus,  the  Fallopian  tube  receiving  a 
branch  from  one  of  the  uterine  nervea. 
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Tlie  ifammffi  or  breasts  are  accessory  glands  of  the  generative  system,  which 
secrete  the  milk.  Tbcy  exist  in  the  male  as  well  as  in  the  female ;  bat  in  the 
former  only  in  a  ruilimentary  state,  unless  their  growth  is  excited  by  peculiar 
circumstances.  They  are  two  largo  hemispherical  eminences,  situated  towards 
the  lateral  aspect  of  the  pectoral  region,  corref*ponding  to  the  interval  between 
the  third  and  Bixtli  or  aevuuth  ribw,  and  extending  from  the  side  of  the  sternum 
to  the  axilla.  Their  weight  and  dimensions  difter  at  difleront  periods  of  life,  and 
in  difterent  individuals.  Before  puberty  they  are  of  small  size,  but  enlarge  as 
the  generative  organs  become  more  completely  developed.    They  increase  <luring 

f)regnancy,  and  e*tpecially  after  delivery,  and  'become  atrophied  in  old  age.  The 
L'll  mamma  is  geueraUy  a  little  larger  than  the  right.  Their  base  is  nearly 
circnlar.  flattened  or  .slightly  concave,  and  having  their  long  tliameter  directe<l 
upwards  and  outwards  towards  the  axilla;  they  are  separated  fnim  the  Pectoral 
musoles  by  a  thin  layer  of  superficial  fascia.  The  outer  surface  of  the  mamma  is 
convex,  and  presents,  ju.st  below  the  centre,  a  small  conical  prominence,  the 
mammilla  or  nipide.  The  surface  of  the  nipple  is  dark-colored,  and  surrounded 
by  an  areola  having  a  colored  tint.  In  the  virgin,  the  areola  is  of  a  delicate 
rosy  hue;  about  the  second  month  of  impregnation,  it  enlarge^  and  acquires  a 
darker  tinge,  which  increases  as  pregnancy  advances,  l>ecoming,  in  aome  oases, 
a  dark  brown  or  even  black  color.  This  color  diminishes  as  soon  as  lactation 
is  over,  but  is  never  entirely  lost  through  life.  These  changes  in  the  color  of  the 
areola  are  of  extreme  importance  in  tbrraing  a  conclusion  in  a  case  of  suspected 
pi-cgnancy. 

The  nipple  is  a  cylinilrical  or  conical  eminence,  cnpablc  (>f  undergoing  a  .sort  of 
erection  from  mechanical  excitement.  It  is  of  a  pink  or  brownish  hue,  its  surface 
wrinkled  and  provided  with  papillte,  and  its  .summit  perforated  by  numerous 
orifices,  the  apertures  of  the  lactiferous  duets.  Near  the  b:L8c  of  the  nipple,  and 
upon  tlic  surface  of  the  areola,  arc  numerous  sebaceous  glands,  which  become  much 
enlarged  during  lactation,  and  ])resent  the  appearance  of  small  tubercles  beneath 
the  skin.  Tlicae  glands  secrete  a  peculiar  fatty  substance,  which  serves  as  a  pro- 
tection to  the  integument  of  the  nipple  in  the  act  of  sucking.  Tlie  nipple  consists 
of  numerous  vessels,  which  form  a  kind  of  erectile  tissue,  intermixed  with  plain 
muscular  fibres. 

StrtKture,  The  mamma  consiste  of  gland  ti.%ue ;  of  fibrous  tiasue,  connecting 
itfi  lobes;  and  of  fntly  tissue  in  the  intervals  between  the  lobes.  The  mammary 
gland,  free  from  ocIIuUir  tissue  and  fat,  is  of  a  pale  rcfldish  color,  firm  in  texture, 
circular  in  form,  flattened  from  before  backwards,  thicker  in  the  centre  than  at 
the  circumference,  and  presenting  several  inequalities  on  its  snrfrtcc,  espec'uilly  in 
front.  It  consists  of  numerous  lobes,  and  these  are  composed  of  lobules,  connected 
together  by  areolar  tissue,  bloodvessels,  and  ducts.  The  smallest  lobules  consist 
of  a  cluster  of  rounded  vesicles,  which  open  into  the  smallest  branches  of  the 
lactiferous  ducts;  these  ducts,  uniting,  form  larger  ducts,  which  termiiuite  in  a 
single  canal,  corresponding  with  one  of  tlit;  chief  subdivisions  of  the  gland.  The 
number  of  excretory  ducts  varies  from  fifteen  to  twenty ;  they  arc  termed  the 
tubuU  lacti/erisen  gaiaetojfiiQri.  They  converge  towards  the  areola,  beneath  which 
they  form  dilatations  or  ampulla*,  which  serve  as  reservoirs  for  the  milk,  and,  at 
the  base  of  the  nipple,  become  contracted,  and  pursue  a  straight  course  to  its 
summit,  perforating  it  by  separate  orifices  consitierably  narrower  than  the  ducta 
themselves.  The  ducts  arc  composed  of  areolar  tissue,  with  longitudinal  and 
transverse  elastic  fibres,  and  longitudinal  muscular  fibres;  their  muc<nis  lining  ia 
continuous,  at  the  point  of  the  nipple,  with  the  integument;  its  epithelial  lining  is 
of  the  tessoUatod  or  scaly  variety, 

^\it  fihrous  tissue  invests  the  entire  surface  of  the  breast,  and  sends  down  s^Ha 
between  its  lobes,  connecting  tbem  together. 
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The  fatty  tissue  surrounds  the  surface  of  the  gland,  and  occupies  the  intervals 
between  its  lobes  and  lobules.  It  usually  exists  in  considerable  abundance,  and 
determines  the  form  and  size  of  the  gland.  There  la  no  fat  immediately  beneath 
the  areola  and  nipple. 

Vessels  and  Nerves.  The  arteries  supplying  the  mammas  are  derived  from  the 
thoracic  branches  of  the  axillary,  the  intercostals,  and  internal  mammary.  The 
veiiis  describe  an  anastomotic  circle  round  the  base  of  the  nipple,  called,  by  Haller, 
the  circulus  venosus.  From  this,  large  branches  transmit  the  blood  to  the  cir- 
cumference of  the  gland,  and  end  in  the  axillary  and  internal  mammary  veins. 
The  lymphatics  run  along  the  lower  border  of  the  Pectoralis  major  to  the  axillary 
glands.  The  nerves  are  derived  from  the  anterior  and  lateral  cutaneous  nerves  of 
the  thorax. 


The  Surgical  Anatomy  of  Inguinal  Hernia. 


DiiuwrU'nn  (fip.  SRO).  For  the  di*tsection  of  the  paria  concprncd  in  inpninnl  hnmift,  a  maid 
pultjevl,  frre  from  fat,  shoulfl  always  he  aolected.  The  bixly  sbould  be  pUcf'd  io  the  prone  po»- 
tjou,  tbo  ubdomeo  and  pelvis  raised  by  means  of  blocks  placed  beneath  them,  aod  the  lower 
extremities  rotuled  uutwards,  m  as  to  make  the  pnrtii  a5  U*nHe  as  possible.  If  the  obdomianl 
iralls  are  Hacrid,  the  cavity  of  the  abdomen  Bhoubl  be  iiiHutcd  by  un  aperture  throu)rh  the  umbi. 
Ucus.  An  ineimoD  shoitld  be  made  along  the  middle  line,  fruin  the  uinbihcuH  Io  the  pabes.  und 
cuntiniicil  uhpn;;  the  front  of  the  scrotum  ;  and  a  ^(leifnd  inei:don.  from  the  anterior  snp^rior  spioe 
of  the  ilium  to  juKt  below  the  umbilicus.  Ilie^e  iniisions  should  divide  the  integument :  and  the 
1ri)iDgulai--»haped  flap  included  between  them  should  be  reQccted  dovnwards  ana  outward?,  when 
the  euperlicial  fattclu  will  be  e-xposed. 

Tlie  snperjlcinl  fascia  in  this  region  consists  of  two  Uvera,  "between  which  are 
found  the  sujtorficiul  vchhcIs  aiid  nerves,  and  tbe  inguinal  lymphatic  glands. 

The  auporflcial  layer  is  thick,  areolar  in  texture,  containing  adipose  tissue  in 
its  incsbcs,  the  quantity  of  wltich  varies  in  different  subjects.  IJelow,  it  piisses 
over  Poupart's  ligament,  and  is  continuous  with  the  outer  layer  of  the  superficial 
fjisciii  of  the  tliigli.  This  fawcia  Is  continued  as  a  txibular  prolongation  around 
the  outer  .surface  of  the  cord  and  testis.  In  this  .'situation,  it  chanpes  its  character ; 
it  becomes  thin,  destitute  of  adi])O90  tissue,  and  of  a  pale  reddish  color,  and 
asmsts  in  fortning  the  dartos.  Krom  the  scrotum,  it  may  be  traced  backwards  to 
be  continuous  with  tlio  superficial  fascia  of  the  perineum.  This  layer  should  bo 
removed,  by  dividing  it  across  in  the  aamo  direction  as  the  external  incision,  and 
rcnecling  it  downwards  and  outwards,  when  the  following  vessela  and  nerves  will 
be  exposed : — ■ 

The  Hupcrfieiid  e])igastric,  circumflex  iliac,  and  external  pudic  vessels;  the  ter- 
minal filaments  of  the  ilio-hypogastric  and  ilio-inguinal  nerves;  and  the  upper 
chain  of  itiguiuul  lymphjitic  glancls. 

The  sujKrJicialqitgaslru:  arOtry  crosses  Poupart's  ligament,  and  ascends  oblimicly 
towards  the  umbilieui^  lying  midway  between  the  spine  of  the  ilium  ana  the 
puhea.  It  supplies  the  lutogument,  and  anastomoses  with  the  deep  epigaslric- 
Thia  vessel  is  a  branch  oi"  the  common  ftrmoral  artery,  and  pierces  the  fascia  lata, 
below  Poupart's  Ugament.  Its  accompanying  vein  empties  itself  into  the  internal 
saphenous,  piercing  previously  the  cribriform  fascia. 

The  snprrjjciiil  external  pudic  artenj  pas-scs  transversely  inwards  across  the 
spermatic  cord,  and  supplies  the  integument  of  the  hypogastric  region,  and  of  tbe 
penis  and  scrotum.  Tbia  vesael  ia  uauaily  divided  in  t!ie  lirst  incision  ma<le  in  the 
operation  for  inguinal  hernia,  and  occasionally  requires  the  application  of  a  ligature 
to  suppress  the  hemorrhage. 

The  circumflex  iliac  artery  passes  outwards  towards  the  crest  of  the  ilium.  The 
veins  accoinpaiiying  tbe  latter  vessels  are  usually  much  larger  than  the  arteries; 
ihcy  terminate  in  the  internal  saphenous  vein. 

Lymphatic  vcss'^U  are  foand,  taking  the  same  course  as  the  bloodvessels;  they 
return  the  lymph  from  the  superticial  striictures  in  the  lower  part  of  the  alnlomen, 
the  scrotum,  pcnia,  and  external  surface  of  the  buttock,  and  terminate  in  a  small 
chain  of  lymphatic  glands,  three  or  four  in  number,  which  lie  on  a  level  with 
Poupart's  ligament. 

^f.rves.  The  terminal  branch  of  the  ilio-inpuinal  nerve  emerges  at  the  external 
ahdotniiml  ring;  and  the  hypogastric  branch  of  the  ilio-hypogastiic  nerve  perfo- 
rates the  aponeurosis  of  the  external  oblique  above  and  to  the  outer  side  of  the 
external  ring. 

The  Dtrp  Jayer  of  superficial  fascia  should  bo  divided  across  in  the  same 
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direction  as  the  extenial  incisions,  separated  from  the  aponeurosis  of  tlie  Kxternal 
oblique,  to  which  it  is  connected  by  delicate  areolar  tissue,  and  reflected  down- 
wards and  outwards.  It  is  thin,  aponeurotic  in  structure,  and  of  considerable 
strength.  It  is  intimately  adherent,  in  the  middle  line,  to  the  iinca  alba,  and, 
below,  to  the  whole  length  of  Poupart's  ligament  and  upper  part  of  the  fascia 
lata.  It  forms  a  thin  tubular  prolongation  round  the  outer  surface  of  the  cord, 
which  blends  with  the  supcrilcial  layer,  and  is  continuous  with  the  dartos  of  the 
scrotum.  Krom  the  back  of  the  scrotum,  the  conjoined  layers  maylic  traced  into 
the  perineum,  where  they  arc  continuous  with  the  deep  laj'er  of  the  superficial 
fascia  in  this  re^^'ion,  which  is  attiiched,  behind,  to  the  triangular  ligament,  and,  on 
each  side,  to  tlio  ramus  of  the  pubes  and  ischium.  The  connections  of  this  fascia 
serve  to  explain  the  course  taken  by  the  urine  in  extravasation  of  this  fluid  irom 
rupture  of  the  urethra;  passing  forwards  from  the  perineum  into  the  scrotum, 
it  ascends  on  to  the  abdomen,  but  is  prevented  extending  into  the  thighs  by  the 
attaciimeut  of  the  fascia  to  the  ramus  of  the  pubes  and  i&cbium,  on  each  side,  and 
to  Foupart*s  ligament  in  front. 


Fig.  380.— togninal  Heniia.     Snperfldal  DUsection. 


y\ 


The  ap<meurosis  of  the  External  ohliqfte  m««;fe  ia  exposed  on  the  removal  of  this 
fascia.  It  is  a  tliin,  strong,  membranous  aponeurosis,  the  fibres  of  which  are 
dlreoted  obliquely  downwards  and  inwards.  It  is  attached  to  the  anterior  suiierior 
spinous  process  of  the  ilium,  the  spine  of  the  pubes,  the  pectineal  line,  front  of  the 
pubes,  and  linea  alba.     That  portion  of  the  aponeurosis  which  extends  from  the 
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anterior  sujw^rior  Rpine  of  the  ilium,  to  the  spine  of  the  pubes,  is  terme<l  Poapart"< 
ligoment  or  tliu  crural  arch;  and  that  portion  which  is  inserted  into  the  pectineal 
line,  is  tcrmoil  Gimbcrnat's  ligament. 

Just  alxjve  and  to  the  outer  side  of  the  crest  of  the  pubcs,  a  triangular  interval 
is  seen  in  the  njwneurosis  of  the  External  obliaue,  culled  the  external  abdominal 
ring;  it  transmits  the  spermatic  cord  in  tlie  male,  and  the  round  ligament  in  the 
female.  This  aperture  is  oblique  in  direction,  somewhat  triangular  in  form,  and 
corresponds  with  the  course  of  the  fibres  of  the  aponeurosis.  It  usually  measures 
from  base  to  apex  about  an  inch,  and  trtiusvcrsoly  about  half  tin  inch.  It  is 
bounded  beloxv  oy  the  crest  of  the  os  pubis ;  above,  by  a  series  of  curved  fibres, 
the  {rUi^rcoJumnar,  which  jiass  across  the  upper  auglc  of  the  riug  so  as  to  increase 
its  strength ;  and  on  cither  side,  by  the  free  borders  of  the  aponeurosis,  which  are 
called  the  cohnrnin  ot  jnUars  of  the  rinif. 

Tho  external  j/illar,  which,  at  the  same  time,  is  inferior  from  the  obliquity  of 
its  direction,  is  tho  strongest ;  it  is  formed  by  that  piirliou  of  Pounart's  ligament, 
which  is  inserted  into  the  spine  of  the  puliL-.i;  it  is  curved  round  the  spcrmiilic 
cord,  so  as  to  form  a  kind  of  groove,  upon  which  it  resU, 

Tho  iutfmul  or  superior  pillur  is  a  broad,  thin,  flat  baud,  which  interlaces  with 
its  fellow  of  the  opposite  side,  in  front  of  the  symphysis  pubis,  that  of  the  right 
aide  being  su]>erficial. 

The  external  abdominal  ring  gives  |jassage  to  the  spermatic  cord  in  tlie  male^ 
and  roimd  ligament  in  the  female;  it  is  much  larger  in  men  than  women  on 
account  of  the  large  size  of  the  spermatic  cord,  and  hence  the  greater  frequency 
of  inguinal  hernia  in  the  former  sex. 

The  intercolumnar  fhrrs  are  a  scries  of  curved  tendinous  fibres,  which  arch 
across  tho  lower  part  of  the  aponeurosis  of  the  External  oblique.  They  have 
received  their  name  from  stretching  across  between  tlie  two  pillars  of  the  cxterDal 
ring;  they  increase  tho  strength  of  the  membrane  which  Ixjunds  the  upjx-*r  itart 
of  this  aperture,  and  i>reveiit  the  divergence  of  the  pillars  from  one  another.  They 
are  thickest  below,  where  they  are  connected  to  the  outer  third  of  Poupart's 
ligament,  and  taking  a  curvilinear  course,  the  convexity  of  which  is  directed 
downwards,  are  inserted  into  the  linea  alba.  They  are  much  thicker  and  stronger 
at  tho  outer  angle  of  tho  external  ring  than  internally,  and  nro  more  etrongly 
developed  in  tho  male  than  in  the  female.  These  fibres  are  continuous  with  a  thin 
iascia,  which  is  closely  connected  to  the  margins  of  the  external  rinc,  and  has 
Teceiveil  the  name  of  the  intercolumnar  or  eternal  spermatic  fascia;  it  forms  a 
tubular  prolongation  around  the  outer  surface  of  the  cord  and  testis,  and  ineloeefl 
them  in  a  distinct  sheath.  The  sac  of  nu  inguinal  hernia,  in  passing  through  tho 
external  abdominal  ring,  receive;*  an  investment  from  the  intercoluninar  fascia. 

Tlio  finger  should  be  intro<lueefl  a  slight  distance  into  tiie  exterual  ring,  and,  if 
the  limb  is  extended  and  roUitod  outwards,  the  aponeurosis  of  the  External  oblique-, 
together  with  the  iliac  portion  of  tho  fascia  lata,  will  be  felt  to  betomc  tense,  and 
the  external  ring  much  contracted;  if  the  limb  is,  on  the  contrary,  flexed  upon 
tho  pelvis  and  rotate<l  inwartls,  this  aponeurosis  will  become  lax,  and  tlie  exterftal 
ring  sufficiently  enlarged  to  admit  the  finger  with  comparative  ease;  hence  tho 
latter  position  should  always  be  assumed  in  cases  where  the  tnxis  is  applied  for 
the  reduction  of  an  inguinal  hernia,  in  order  that  the  abdominal  walls  may  be  as 
much  Telaxe<l  as  possible. 

The  ftpODeiirositi  nf  tV  Exlemul  obliqnc  shonld  be  remoteil  by  tliviclinjr  it  ocroea  fn  thp 
dirc«tioD  as  the  exiumal  inriitiniw,  niul  rcfiopiinf,'  it  niitwanlfi ;  {jrca)  care  \*  rw|ui8iie  in  «eparating  ' 
it  fmrn  the  aponeurosis  ..f  iho  in«s<:Ie  lienealb.     The  lower  part  of  ihe  Interoal  oliUqac  and  the 
C'remiwlur  are  then  exposed,  together  with  the  inffuinnl  caual,  which  oontaina  tho  epcrniBtic  cord 
(fi;i;.  •IKl).    I'he  mode  of  insertioD  ofFoupart's  and  Viimbcraat's  li^meats  into  the  piibeis  fffaonld 
also  be  examiacil. 

Poupart't  U'jamtmt  or  the  crural  arch  extends  from  tho  anterior  superior  spine 
of  the  ilium  to  the  spine  of  the  pubes.  It  is  also  attached  to  the  pectini?al  line 
to  the  extent  of  about   an  inch,  forming  Gimbcmat's  ligament    Its  general] 
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direction  is  curbed  towards  the  Ihigl],  where  it  is  continuous  with  the  foscift  Iftta. 
Its  outer  half  Ls  roumletl.  obliipe  in  its  direction,  and  continuous  with  the  iliac 
fascia.  Its  inner  half  gniduuUy  wiilenH  nt  it:i  utlaehuieul  to  the  pube^  ia  more 
horizontal  in  direction,  and  liea  beneath  the  spermatic  cord. 

Crimbemat's  Urfament  is  that  portion  of  tlio  aponeurosis  of  the  External  oblique 
which  is  inserted  into  l}io  pectineal  line;  it  is  thin,  nieinbranous  in  structure, 
triangular  in  shape,  the  busc  directed  outwanis,  and  passes  upwards  and  backwards 
beneath  the  spermatic  cord,  from  the  spine  of  thoos  pubis  to  the  pectineal  line,  to 
the  extent  of  aljout  half  an  inch. 

The  triangulttr  ligament  is  a  band  of  tendinous  fibres,  of  a  triangular  shape, 
which  is  continued  from  Pou|mrt's  liji^ammt  at  its  ati^ichiaent  to  the  pectineal  line 
upwards  and  inwards,  beneath  the  inner  pillar  of  the  external  ring,  to  the  lined 
alba. 

The  Internal  ohUque  muacU  bis  already  been  described  (p.  283).  Tlio  part  which 
is  now  exposed  is  partly  muscular  and  partly  tendinous  in  structure.  Those  fibres 
which  arise  from  the  outer  part  of  Poupart's  ligament  are  thin,  pale  in  color. 
curve  downwards,  and  terminate  in  an  aponeurosis,  which  passes  in  front  of  the 
Rectus  and  Pyrarnidalis  niusclus,  to  be  inserted  into  the  crest  of  the  os  pubis  and 

Pig.  3S1. —  Infrnlaal  llomlo,  shoirlnf;  tlio  Internal  Ul)ti<]iie, 
Creniiut«r,  uid  Spenuatio  Cniial. 
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ineal  line,  to  the  extent  of  half  nn  inch,  in  common  wiih  that  of  the  Trans- 

Tersalis  mxiscle,  forming  by  their  junction  the  conjoined  tendon.  This  tendon  is 
placed  immediately  behind  Gimbernat's  ligament  and  the  external  abdominal  ring, 
and  serves  to  strengthen  what  would  otherwise  be  a  very  weak  point  in  the 
abdominal  wall.  When  the  pouch  of  inguinal  hernia  passes  directly  through  the 
external  ring,  forming  what  is  called  direct  inrjuinal  hernia,  the  conjoined  tendon 
usually  forms  one  of  its  coverings. 

The  Creniaater  is  a  slender  muscular  fasciculus,  which  arises  from  the  middle  of 
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Pouparl'a  ligament  at  tlio  inner  side  of  the  Internal  oblique,  being  connected  witt 
tliat  FQUscle,  and  also  occasionally  with  the  Tpansversiilis.  It  passes  along  ihe 
outer  sido  of  the  spermatic  cord,  dcdcends  with  it  through  the  external  ring  upon 
the  front  and  sides  of  the  cord,  and  forms  a  series  of  loops,  which  difter  in  tbick< 
nesa  and  length  in  different  subjects.  Those  at  the  upper  pan  of  the  cord  are 
exceedingly  ?hort,  but  they  become  in  succession  longer  and  longer,  tlie  longest 
reaching  down  as  low  as  the  testicle,  where  a  few  are  inserted  into  the  tonica 
vaginalis.  These  loops  are  united  together  by  areolar  tissue,  and  form  a  thin 
covering  over  the  cord^  ihc  fascia  crenici^terica.  The  fibres  ascend  along  the  inner 
side  of  the  cord,  and  are  iuscrted,  by  a  sn»all  pointed  tendon,  into  the  crest  of  the 
OS  pubis  and  front  of  the  sheath  of  the  liectus  muscle. 

It  will  be  observed,  that  the  origin  and  insertion  of  theCremaster  are  precisely 
similar  with  those  of  the  lower  fibi-cs  of  the  Internal  oblique.  This  fact  aftbrtls  an 
easy  exphmatiou  of  the  manner  in  which  the  teslicltt  and  cord  are  invested  by 
this  muscle.  At  an  early  jjcriod  of  fa-tal  life,  the  testis  is  jilaced  at  the  lower 
and  back  part  of  the  abdominal  ca\nty,  but,  during  its  descent  towards  the  scrotum, 
which  takes  place  before  birth,  it  passes  beneath  the  arched  border  of  the  Internal 
ubliquc.  In  its  passage  beneatli  this  muscle  some  fibres  are  derived  from  iu 
lower  part,  which  accompany  the  testicle  and  cord  into  the  scrotum. 

It  occasionally  happens  that  the  loops  of  the  Cremaster  surround  the  cord, 
some  lying  behind  as  well  as  in  front.  It  is  probable  thnt,  nnder  tliese  circum- 
stani!cs,  the  testis,  in  its  descent,  passed  through,  instead  of  beneath,  the  fibres  of 
the  Internal  oblique. 

In  the  descent  of  an  oblique  inguinal  hernia,  which  takes  the  same  course  as 
the  spermatic  cord,  the  Cremaster  muscle  forms  on©  of  its  coverings.  This  muscle 
becomes  largely  developed  in  cases  of  hydrocele  and  large  old  scrotal  hernias. 
No  such  muscle  exists  in  the  female,  but  an  anjUogous  structure  is  developed  io 
those  cases  where  an  oblique  inguinal  hernia  descends  beneath  the  margin  of  the 
Internal  oblique.  t 

The  Internal  ohliquc  iihould  be  dctarhcd  from  Ponparl's  licnuncnt.  cepnrated  from  the  Tnuis- 
veryiilJH  lu  tlie  t*umi;  i-xtent  a«  in  the  i>rt.'viMiia  iTi(.'i«i(in«.  niid  ri.-tit>cti'n  iDwurda  on  to  tho  xbunth  uf 
Uut  It<--i:Cu3  (B|{.  ^tH.')) .  Tht^  circumtlcxa  till  vessels,  which  lie  between  these  two  muscles,  form  • 
vuluoblc  gnidc  lu  their  iicparatioD. 

The  Tramviraalis  mrtsde  has  been  previously  descrilied  (p.  284).  Its  lower  part 
is  partly  fleshy  and  parti v  tendinous  in  structure;  this  portion  arises  from  the 
outer  tliinl  of  Poupart's  ligament,  and  arching  downwanls  and  inwards  over  the 
cord,  terminates  in  an  aponeurosis*,  which  is  inserted  into  the  linea  alba,  the  crest 
of  the  pubcs,  and  into  the  pectineal  line  to  the  extent  of  nn  inch,  forming  together 
with  the  Internal  oblique,  the  conjoined  tendon.  Between  the  lower  border  of 
this  muscle  and  Poupart's  ligament,  a  space  is  left  in  which  is  seen  the  iaacift  | 
transversa!  is. 

The  tnyuitud  or  spermatic  canal  contains  the  spermatic  cord  in  the  male,  and 
the  round  ligament  in  the  fcgiale.  It  is  an  oblique  canal,  about  an  inch  and  a 
half  in  length,  directed  downwards  and  inwards,  and  placed  jiarallel  with,  and 
a  little  above,  Poupart's  ligament.  It  commtmiwites,  above,  with  the  eavitv  of 
the  al-Mlomen,  by  means  of  the  iuieniul  nbilominal  ring,  which  is  the  point  where 
the  cord  enters  the  spermatic  canal;  and  terminates,  below,  at  the  c.\.temal  ring. 
It  is  bounded,  iu  front,  by  the  integument,  the  superficial  fa-^ia.  and  by  the  apo- 
neurosis of  the  External  oblique  throughout  its  whole  length,  and  by  the  Internal 
oblique  for  its  outer  third;  behind,  by  the  conjoined  tendon  of  the  Internal 
oblique  ami  Transversal  is,  the  triangular  ]ig.ament,  transvorsalis  fascia,  and  the 
sub-peritoneal  fat  and  peritoneum;  above,  by  the  arched  fibres  of  the  Internal 
oblique  and  Transvers;dis ;  below,  by  the  union  of  the  fascia  transversalis  v^ith 
Poupart's  ligament.  That  form  of  protrusion  in  which  the  int^wiinc  follows  the 
course  of  the  spermatic  cord  along  the  spermatic  canal,  is  called  olliQtu;  inguinal 
hernia. 


SPERMATIC    CANAL  — INTERNAL   RING. 
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The  faseia  iransversalU  is  a  lliiu  aponeurotic  niembnmc,  which  lies  belweoa 
the  iuuer  surface  of  the  Transvcrsalis  muscle  and  the  pcritoacum.  It  Ibrms  part 
of  the  general  layer  of  fascia  which  lines  the  interior  of  the  nbdominal  and  pelvic 
cavities,  and  is  directlv"  continuous  with  the  iliac  and  pelvic  fascia^. 

In  the  inguinal  region,  the  transvcrsalis  fnwria  is  thick  and  dense  in  structure, 
and  joined  by  fibres  from  the  aponourosLs  of  the  Trails versalis ;  but  it  bi'<;ome3 
ihin  and  cellular  as  it  ascends  to  tlic  Diaphragm.  Below,  it  has  the  following 
nttjichnicnts :  extcmni  tothc  femoral  vessels,  it  is  connccte<^l  to  the  posterior  margin 
of  PuujKirt's  lig;imetit,  and  is  there  continuous  with  the  iliac  fascia;  internal  to 
those  vessels  it  \a  thin,  and  attached  to  the  pubes  and  pectineal  line,  behind  the 
conjoined  tendon,  with  which  it  is  united;  and,  corresponding  to  the  point  where 
the  femoral  yessels  pass  iiUo  the  thigh,  this  fascia  dcacends  in  front  Of  them, 
forming  the  anterior  wall  of  the  crural  sheath. 


Fi£,  38&— Ingttiaol  llfrnia,  »howloj;  thu  TrsiiBversalls  Maftda,  tbo  Tmuvenali^  Fucia^  aiul  the 

lutenuii  AbdomiDAl  King. 
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The  Internal  Abdominal  riny  is  situated  in  the  transversalis  fiiscia,  midway 
between  the  anterior  sui>enor  spine  of  the  ilium  and  the  spine  of  the  pubc-a,  aiul 
about  half  an  inch  above  Poupart's  ligament.  It  is  of  an  oval  form,  the  extromi 
ties  of  the  oval  directed  upwards  and  downwards,  varies  in  size  in  different 
subjects,  and  is  much  larger  in  the  male  than  the  female.  It  ie  boundetl,  above, 
by  the  arched  fibres  of  the  Transvcrsalis  muscle,  and.  internally,  bj*  the  epigastric 
vessels.  It  transmits  the  spermatic  cord  in  the  male,  and  the  round  ligament  in 
the  female;  and  from  its  circumfereuee,  a  thin,  funucl-shaped  membrane,  the 
infundibuliform  or  transvcrsalis  fascia  is  continued  roun<l  the  conl  and  testis, 
inclosing  them  in  a  distinct  pouch.  When  the  sac  of  an  oblique  inguinal  hernia 
passes  through  the  internal  ring,  the  transvcrsalis  fascia  forms  one  of  its 
eovcrint^s. 

Between  the  transvcrsalis  fascia  and  the  pcritoocnm  is  a  quantity  of  loose 
areolar  tissue.    In  some  subjects  it  is  of  con^iiderable  thickness^  and  loaded  with 
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adipo?o  ttssae.  Opposite  the  intornnl  ring  it  is  continued  round  the  surface  of 
the  cord,  furniing  for  it  a  loose  shealh. 

The  rpitj(tslric  aritrij  bears  a  very  important  relation  to  the  internal  abdominal 
ring.  This  vessel  lies  between  the  trunsversiUia  iiuieia  and  peritoneum,  and  paeees 
obliquely  upwards  and  inwards,  from  its  origin  IVom  the  external  ilinc.  to  the 
margin  of  the  sheath  of  titu  Itcctus  muscle.  Id  this  course,  it  lies  along  the  lower 
and  inner  margin  of  the  internal  ring,  and  beneath  tlie  commencement  of  the 
sperniutic  cord,  the  vas  defcreoa  curving  round  it  aa  it  passes  from  the  ring  into 
the  peUis. 

Tlie  fmntowum,  corresponding  to  the  inner  surface  of  the  internal  ring,  pre- 
eenta  a  wcU-markcd  deprciisiou,  the  depth  of  which  varies  in  diOereut  subjects. 
A  thin  fibrous  band  is  continued  from  it  along  the  front  of  the  cord,  for  a  rariable 
distance,  and  becomes  ultimately  lost.  This  is  the  remains  of  the  pouch  of 
peritoneum  which,  in  the  fcetus,  accorapaniea  the  cord  and  testis  into  the  scrotum, 
the  obliteration  of  which  comnionces  soon  after  birth.  In  some  cases,  the  fibrous 
band  can  only  be  traced  a  sliort  distance;  but  occasionally  it  may  be  followed,  as 
a  fine  corf],  as  far  as  the  upper  on<l  of  the  tunica  vajpnalis.  Sometimes  the  tube 
of  |>eritoneum  is  only  closed  at  intervals,  and  pre^senLs  a  sacculntetl  appearance; 
or  a  single  pouch  may  extend  along  the  whole  length  of  the  cord,  whicn  may  be 
closed  above ;  or  the  pouch  may  be  directly  continuous  with  the  peritoneum  by 
an  o|)euing  at  its  upper  part. 


IsoriNAL  Hkbnta. 


Inguinal  Hernia  includes  that  form  of  protrusion  which  makes  its  way. through 
the  abdomen  in  the  inguinal  region. 

There  are  two  principal  varieties  of  inguinal  hernia:  external  or  oblique,  and 
internal  or  direct, 

ExUrnal  or  ohliquc  inguinal  hernia^  the  most  frequent  of  the  two,  is  that  form 
of  protrusion  which  takes  the  same  course  as  the  spermatic  cord.  It  is  calle^l 
exUrnal,  from  the  neck  of  the  sac  being  on  the  outer  or  iliac  side  of  the  epigiLstric 
artery. 

Internal  or  direct  inffianal  hernia  is  that  form  of  protrusion  which  does  nol 
follow  the  same  course  as  the  cord,  but  jirotrudes  through  the  abdominal  wall 
the  inner  or  pubic  side  of  the  epigastric  artery. 
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Oblique  Tkothnal  Herma. 

In  Oblique  Inguinal  Hernia,  the  intestine  escapes  from  the  abdominal  cavi^  at 
the  internal  ring,  pushing  before  it  a  pouch  of  ].>eritoneum,  which  forms  the  hernial 
sac.  As  it  enters  the  inguinal  canal,  it  receives  an  investment  from  the  subserous 
areolar  tissue,  and  is  inoloseti  in  the  infundibuliform  process  of  the  transvcrsalis 
fascia.  In  passing  along  the  inguinal  canal,  it  displaces  upwards  the  arched  fibres 
of  the  Transvcrsalis  and  Internal  oblique  muscles,  and  is  surrounded  by  the  fibres 
of  the  Crcma.ster.  It  theu  passes  along  the  front  of  the  coitl,  and  escapes  from 
the  inguinal  canal  at  the  external  ring,  receiving  an  investment  from  tue  inter- 
columnar  fascia.  Lastly,  it  desceucls  inlo  the  scrotum,  receiving  coverings  from 
the  superficial  Ciseia  and  the  integument. 

The  various  coverings  of  this  form  of  hernia,  after  it  has  passed  through  the 
external  ring,  are,  from  without  inwards,  the  integument,  superficial  fascia,  inter* 
columnar  fascia,  Cremaster  muscle,  transversalis  fascia,  subserous  cellular  lifisoe^ 
and  peritoneum. 

This  form  of  hernia  lies  in  front  of  the  vessels  of  the  spermatic  cord,  xtod 
seldom  extends  below  the  testis,  on  account  of  the  intimate  adhesions  of  the  cover* 
ings  of  the  cord  to  the  tunica  vaginalis. 

Tlie  sffft  n/  stricture  in  oblique  in^ninnl  hernia  is  cither  at  the  external  ring;  in 
the  inguinal  canal,  caused  by  the  fibres  of  the  Internal  obliquo  or  Trausversah^ 
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or  at  the  internal  ring;  more  frequently  in  the  latter  situation.  If  it  is  situated  at 
the  external  ring,  the  division  of  a  few  fibres  at  one  point  of  its  circumference  is 
all  that  is  necessary  for  the  replacement  of  the  hernia.  If  in  the  inguinal  canal, 
or  at  the  internal  ring,  it  will  be  necessary  to  divide  the  aponeurosis  of  the  Ex- 
ternal oblique  so  as  to  lay  open  the  inguinal  canal.  In  dividing  the  stricture, 
the  direction  of  the  incision  should  be  directly  upwards. 

When  the  intestine  passes  along  the  spermatic  canal,  and  escapes  from  the 
external  ring  into  the  scrotum,  it  is  called  common  oblique  inguinal  or  scrotal  hernia. 
If  the  intestine  does  not  escape  from  the  external  ring,  but  is  retained  in  the 
inguinal  canal,  it  is  called  incomplete  inguituit hernia  or  bubonocele.  In  each  of 
these  cases,  the  coverings  which  invest  it  will  depend  upon  the  extent  to  which 
it  descends  in  the  inguinal  canal. 

There  are  two  other  varieties  of  oblique  inguinal  hernia : — the  congenital  and 
infantile. 

Congenital  hernia  is  liable  to  occur  in  those  cases  where  the  pouch  of  perito- 
neum which  accompanies  the  cord  and  testis  in  its  descent  in  the  fcetus  remains 
nnclosed,  and  communicates  directly  with  the  peritoneum.  The  intestine  descends 
along  this  pouch  into  the  cavity  of  the  tunica  vaginalis,  and  lies  in  contact  with 
the  testis.  This  form  of  hernia  has  no  proper  sac,  being  contained  within  the 
tunica  vaginalis. 

In  infantile  hernia,  the  hernial  sac  descends  along  the  inguinal  canal  into  the 
scrotum,  behind  the  pouch  of  peritoneum  which  accompanies  the  cord  and  testis 
into  the  same  part.  The  abdominal  aperture  of  this  pouch  is  closed,  but  the 
portion  contained  in  the  inguinal  canal  remains  unobliterated.  The  hernial  sac 
13  consequently  invested,  more  or  less  completely,  by  the  posterior  layer  of  the 
tunica  vaginalis,  from  which  it  is  separated  by  a  little  loose  areolar  tissue ;  so  that 
in  operating  upon  this  variety  of  hernia,  three  layers  of  peritoneum  would  require 
division,  the  first  and  second  being  the  layers  of  the  tunica  vaginalis,  the  third 
the  anterior  layer  of  the  hernial  sac. 

Direct  Inguinal  Hernia. 

In  Direct  Inguinal  Hernia,  the  protrusion  makes  its  way  through  some  part  of 
the  abdominal  wall  internal  to  the  epigastric  artery,  and  passes  directly  through 
the  abdominal  parietes  and  external  ring.  At  the  lower  part  of  the  abdominal 
wall  is  a  triangular  space  (Hesselbach's  triangle),  bounded,  externally,  by  the 
epigastric  artery;  internally,  by  the  margin  of  the  Rectus  muscle;  below,  by 
Poupart's  ligament.  The  conjoined  tendon  is  stretched  across  the  inner  two- 
thirus  of  this  space,  the  remaining  portion  of  the  space  being  filled  in  by  the 
transversalis  fascia. 

In  some  cases  [more  often,  perhaps,  than  is  generally  supposed],  the  hernial 
protrusion  escapes  from  the  abdomen  on  the  outer  side  of  the  conjoined  tendon, 
pushing  before  it  the  peritoneum,  the  subserous  cellular  tissue,  and  the  transver- 
salis  fascia.  It  tlien  enters  the  inguinal  canal,  passing  along  nearly  its  whole 
length,  and  finally  emerges  from  the  external  ring,  receiving  an  investment  from 
the  intercolumnar  fascia.  The  coverings  of  this  form  of  hernia  are  precisely 
similar  to  those  investing  the  oblique  form  of  protrusion. 

In  other  cases,  and  this  is  the  more  frequent  variety,  the  intestine  is  either 
forced  through  the  fibres  of  the  conjoined  tendon,  or  the  tendon  is  gradually  dis- 
tended in  front  of  it,  so  as  to  form  a  complete  investment  for  it.  The  intestine 
then  enters  the  lower  end  of  the  inguinal  canal,  escapes  at  the  external  ring,  lying 
on  the  inner  side  of  the  cord,  and  receives  additional  coverings  from  the  super- 
ficial fascia  and  the  integument.  This  form  of  hernia  has  the  same  coverings  as 
the  oblique  variety,  excepting  that  the  conjoined  tendon  is  substituted  for  the 
Cremaster,  and  the  infundibuliform  fascia  is  replaced  by  a  part  of  the  general 
iS&scia  transversal  is. 

The  seat  of  stricture  in  both  varieties  of  direct  hernia  is  most  frequently  at  the 
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neck  of  tbc  sac.  or  at  the  external  ring.  In  that  form  of  hernia  which  perforateaj 
the  conjuinetl  tendon,  it  nut  unfrequeiitlv  occurs  at  tlie  edges  of  the  liwiiure  thruuglil 
which  the  gut  passes.  In  dividing  the  stricture,  the  incision  should  in  all 
be  directed  upwards. 

If  the  hernial  protrusiou  passes  into  the  inguinal  canal,  but  doe^  not  eecape 
from  the  external  abdominal  ring,  it  forms  what  is  called  inc&mpletp  dirtrt  ftfrnia 
This  form  of  hernia  w  usually  ol  small  size,  antl,  in  corpulent  jjereons,  very  diffiJ 
cult  of  detection. 

Ilircct  inguinal  hernia  is  of  much  less  frequent  occurrence  than  the  oblique, 
their  (Munparutive  fnxjueney  l>eiug.  according  to  Cloquet,  as  one  to  five.  It  occurs 
far  more  frequently  in  men  than  women,  on  account  of  the  larger  size  of  the 
extnmal  ring  in  the  former  sex.  It  dilfers  from  the  oblique  in  its  smaller  size 
and  globular  form,  de]>endeiit  most  probably  on  the  resistjinco  offered  to  its  pri> 
gross  by  the  transvcrsalis  fa.>«:ia  and  conjoined  tendon.  It  dift^rs  also  in  its  popi- 
tiou,  Ifcing  placed  over  the  pubes,  and  not  in  the  course  of  the  inguinal  cnnnl. 
The  epigastric  artery  runs  along  the  outer  or  iliac  side  of  the  neck  of  the  snr.  and 
the  spermatic  cord  along  its  external  and  posterior  side,  not  directly  behind  it,  as 
ill  oblique  iuguiiml  hernia. 


SURGICAL  ANATOMY  OP  FEMORAL  HERMA. 

Pinsfdion  [fig.  383).  The  clisReclion  of  the  parts  comprised  in  the  anatomy  of  femontl  henuBl 
fibould  li«  ]»erfonDecl.  ifpoMtLhle.  upon  a  Temale  snbjecl  frtw  rrnin  (ai.  The'mlijeci  fboaht  F" 
upon  its  back ;  a  block  19  first  placed  under  the  pelvi^i.  the  thi|:'h  everted,  aoit  the  kooe  ^liehi 
bent,  unci  retnincd  tn  this  position.  An  incision  should  then  be  made  Trom  ibe  aulerior  pnpcridvJ 
sninnii!)  prot-'e^ct  of  the  iliatn  along  Foutmrl's  ligament  to  the  KymphyniK  pnbis  ;  a  fpcond  incisi< 
Buuuld  bi- curried  tnui^versL-ly  acroK^i  the  thigh  ubout  six  iiichi^a  beneath  th(-  prvcediog: 
thesis  ore  to  be  ronnccled  together  by  a  vertical  one  carried  along  the  inner  «ide  of  the 
'llicse  fievernl  iDcitcions  Fhotild  divide  merely  the  integument ;  this  is  to  be  reflected  oat 
when  tbo  ea[>erfici&l  fuseia  will  be  expoHed. 
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The  auperfirial  fasria  at  the  upper  part  of  the  thigh  consists  of  two  laycTR 
between  which  are  found  the  cutaneous  vessels  and  nerves,  and  numerous  lym- 
phatic glimds. 

The  superlicial  layer  is  a  thick  and  dense  coUulo-flbroiis  membrane,  in  the  me^e*^ 
of  wliicU  is  found  a  amsiderable  amount  of  adipose  tissue,  which  varies  in  quantitv 
in  diftorcnt  subjects;  this  layer  may  be  traced  upwards  OTer  Poupart's  ligament 
to  be  continuous  with  the  superficial  fascia  of  the  abdomen;  whiUl  below,  and  on 
the  inner  and  outer  sides  of  the  limb,  it  is  continuous  with  the  superficia!  fascia 
covering  the  rest  of  the  thigh. 

Thia  layer  .Khoutd  be  detached  by  divuling  it  ncroK.*i  in  the  same  direction  as  the  oxtemii 
ineisiona  ;  its  removal  trill  be  facilitated  by  commeiiciag  at  the  lower  and  inner  auclr  d  tlir 
Rpacc.  detaching  it  ut  fir!«t  from  tbc  front  of  the  internal  eaphenous  vein,  and  dissecting  it  off  ^ 
from  the  anterior  sarface  uf  thi^  vessel  and  its  branches ;  it  !^hoald  tben  bo  rcBeeled  oatwardl 
in  the  eiime  manner  as  lln*  integitnient.  Tbc  cutaneous  vts^ela  and  Dcrres.  and  mperScil 
iognitial  ghtnds,  are  then  expottcd,  lying  iipoti  the  deep  layer  of  «u|>erlicial  fa.<icia.  Toe*e  are 
the  internal  saphenous  vein,  and  Ibe  superficiiil  epi^asiric.  ^n[>erfici:Ll  eiiTUUilU-xa  ilii,and  saper- 
ficial  pudie  vettiiels,  as  well  as  numerous  lymphatics  ascending  with  the  sapheuons  vein  lu  the 
inguinal  glands. 

The  en^ma?TO;>/(*7(ow«  rem  isa  vessel  of  considerable  size,  which  asoendsobliqucly 
upwanU  along  the  inner  side  of  the  thigh,  below  Poupart's  lignment.  It  paSM 
through  the  saphenous  opening  in  the  fascia  lata  to  terminate  in  the  femoral  veit 
This  vessel  is  accompanied  by  numerous  lymphatics  which  return  the  lymph 
from  the  dorsum  of  the  foot  and  inner  side  of  the  leg  and  thigh  ;  they  lerminat»j 
in  the  inguinal  glands,  which  surround  the  saphenous  o{>eiiing.  Convergir 
Xiwarda  the  same  point  are  the  superficial  epigastric  vessels,  wljich  run  acr 
Poupart's   ligament^  obliquely  upwards  and  inwards,  to  the  lower  part  of 
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abdoDien;  the  circumficxa  il'ii  vessels  paj«8  obliquely  outwardB  along  Poupart-g 
ligaiueiit  to  tbe  crc:il  ul'  tlie  ilium ;  onil  lliu  »uperlicial  external  |)udii:  vessels  pASA 
inwards  to  the  periueiil  and  Hcrotal  regions.  Theae  vessels  supply  the  sulicutancons 
oreular  tissue  and  the  iutegumeut.  and  are  aceuinpaoied  by  numerous  lymphatic 
vessels,  which  return  the  lymph  from  the  same  partji  to  the  inguinal  glands. 

The  superficial  intptinal  ghmia  are  arranged  in  two  groups,  one  of  which  ia 
disposed  parallel  with  Poupuit's  ligament;  the  otlicr  is  placed  below  this  ligament, 
surrounding  the  termination  of  tbe  saphenous  vein,  and  following  (occasionally) 
the  course  of  this  vessel  a  short  distance  along  tbe  thigh.  The  upper  chain 
receives  the  lymphatic  vessels  from  the  penis,  scrotum,  lower  part  of  the  abdomen, 

{)erineum,  ana  buttock ;  the  lower  chain  receives  the  lymphatic  vessels  from  the 
ower  extremity. 
The  furrvea  supplying  the  integument  of  this  region  ore  derived  from  the  ilio- 
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inguinal,  the  ^enito-crural,  and  anterior  crural.  The  ilio-inguinal  nerve  may  bo 
found  on  the  inner  side  of  the  internal  sanhenous  vein,  the  terminal  branch  of  the 
gcnito-crural  nerve  out^de  the  vein,  and  tnc  middle  ood  external  cutaneous  nervej 
more  external. 

The  deep  layer  of  superficial  fascia  should  be  divided  in  the  same  direction 
as  the  external  incisions,  and  separated  from  the  fascia  lata ;  this  is  easily  ctlectcd. 
from  its  extreme  thinness.  It  is  a  thin  but  dense  membrane,  placed  beneath  the 
subcutaneous  vessels  and  nerves,  and  u{h>u  the  surface  of  tbe  faijcia  lata.     It  ia 
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intimately  adherent  above  to  the  lower  mat^in  of  Pouparl's  ligiinient,  an<l  uKioii 
one  iuoh  below  thirf  ligament  covers  the  saphenous  opening  in  the  fascia  lata,! 
is  closely  united  to  its  circumfereuce,  and  is  eouuectcil  to  the  sheath  of  the  i 
femoral  vessels  corresponding  to  it^  under  surface.  The  portion  of  fascia  corerinjjj 
this  aperture  is  perforiite<l  by  the  internal  saphenous  vein,  and  by  numerous  bloofj 
vessels  and  lyraphatica;  hence  it  has  been  termed,  from  its  sieve-like  appearance, 
the  crihnfonn  fiiscia.  A  femoral  hernia,  in  passing  through  the  saphenous  open- 
ing, receives  the  cribriform  fascia  as  one  of  its  coverings. 

The  f^eep  layer  of  superfii'j:tl  fascia,  together  with  the  cribriform  fascia,  having'' 
been  removed,  tlie  fascia  lata  is  exposed. 

The  Fascia  Lata,  alrcafly  described  (p.  828).  is  a  dense  fibrous  aponeurosis 
which  forms  a  uniform  investment  for  the  whole  of  this  region  of  the  limb.  At 
the  npper  and  inner  part  of  the  thigh,  a  large  oval-shape*i  aperture  isobscrrod  in 
it;  it  transmits  the  internal  saphenous  vein  and  other  small  vessels,  and  is  called 
the  saphenaus  oj>ening.    Id  order  the  more  correctly  to  consider  the  mode  of 

Fig>  384.— Fcuor&l  Ilt.■^lu^  hbowiug  FoKia  Lata  and  Paplienous  Opening. 
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formation  of  this  aperture,  the  fa.scia  lata  in  this  part  of  the  thigh  \&  described  . 
consisting  of  two  jwrtious,  an  iliac  portion  ami  a  pubic  portion. 

The  iliac  portion  of  the  fascia  lata  is  situated  on  the  outer  side  of  the  sapheDou."! 
opening,  covering  the  outer  surtace  of  the  Sartorins,  the  Rectus,  and  tlic  Psoas 
and  Iliacus  muscles.     It  is  attached  exterimlly  to  the  crest  of  the  ilium  and  iu 
anterior  superior  spine,  to  the  whole  length  of  Poupart's  ligament  as  far  internally - 
us  the  spine  of  the  pubesj  and  to  the  pectineal  line  iu  cuujunution  with  Gimbcryj 
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nal'a  ligament,  where  it  becomes  continuous  with  the  pubic  portion.  From  the 
spine  of  t!ie  pubes,  it  U  rt'doctoil  downwards  and  outwards,  funniug  an  arched 
margin,  the  outor  boundnry  {superior  cornu)  of  the  saphenous  oi.»enin^.  This  ia 
sometimes  called  the  falci/ann  process  of  the  fujseia  lata  or  femoral  ligament  of 
IIcj;  it  overlies,  and  is  adherent  to  the  sheath  of  the  femoral  vessels  beneath; 
to  Its  edge  13  attached  the  cribriform  fascia,  and  it  is  continuous  below  with  tho 
pubic  portion  of  the  fascia  lata  by  a  well-defineil  curved  margin. 

The  pubic  pL'rlif}n  of  the  fascia  lata  is  situated  at  tho  inner  side  of  tho  saphe- 
nous opening ;  at  the  lower  margin  of  thii;  aperture,  it  is  continuous  with  the  iliac 
portion ;  traced  upwards,  it  covers  tho  surface  of  the  Pcetineus,  Adductor  longiLs 
and  Gracilis  muscles;  and  passing  behind  the  sheatli  of  the  femoral  ressels,  to 
which  it  is  closely  united,  is  continuous  with  tlie  sheath  of  tho  Psoas  and  lUaeus 
muscles,  and  is  finally  lost  in  the  Hbrous  capsule  of  the  hip^joint.  This  iascia  us 
allaehed  above  to  the  pectineal  line,  and  internally  to  the  margin  of  the  pubic 
arch.  It  may  be  observed  from  this  description,  that  the  iliac  portion  of  tho 
fascia  lata  passes  in  front  of  the  femoral  vessels,  tho  pubic  portion  behind  them; 
an  apparent  aperture  consequently  exists  between  the  two,  through  which  the 
internal  saphenous  joins  the  femoral  vein. 

Tho  Saphenous  O/^cninrf  is  an  oval-shaped  aperture,  measuring  about  an  inch 
and  a  half  in  length,  and  l^alf  an  inch  in  width.  It  is  situated  at  the  iippt-r  and 
inner  part  of  the  thigh,  below  Poupart's  ligament,  on  the  pubic  side  of  its  centre, 
and  is  directed  obli<juely  downwards  and  outwards. 

Its  outer  vuxr'jin  is  of  a  semilunar  form,  thin,  strong,  sharply  defined,  and  lies 
on  u  piano  considerably  anterior  to  the  inner  margin.  If  this  edge  is  traced 
upwanls,  it  will  be  seen  to  form  a  curved  elongated  process  or  eomu,  the  sujrerior 
cornu  or  falciform  process  of  Burm,  which  ascends  in  front  of  the  femoral  vessels, 
and  curving  inwards  is  atrached  to  Poupart's  ligament  and  to  the  spine  of  the 

Subis  and  pectineal  line,  where  it  is  continuous  with  the  pubic  portion.  If  traced 
ownward.-i,  it  is  found  continuous  with  another  curved  margin,  the.  concavity  of 
which  is  directed  upwards  and  inwards ;  this  is  the  inferior  cornu  of  tho  saphenous 
opening,  and  is  blended  with  the  pubic  portion  of  the  fa;:>cia  lata  covering  tho 
Peetineus  muscle. 

The  im^er  dom^dary  of  the  opening  ia  oa  a  plane  posterior  to  tlia  outer  margin, 
and  behind  tho  level  of  the  femoral  veSvSels;  it  is  much  less  jiromincnt  and  defined 
than  tlic  outer,  from  being  stretehed  over  the  subjacent  Peetineus  muscle.  It 
is  through  the  saphenous  opening  that  a  femoral  hernia  passes  al^cr  descending 
along  tho  crural  canal. 

If  the  finger  ia  introduced  into  the  saphenous  opening  while  the  limb  is  moved 
in  di9i?rent  directions,  tho  aperture  will  bo  ibund  to  bo  greatly  constrictc<l  on 
extendiug  the  limb,  or  rotating  it  outward.s,  and  to  bo  relaxal  on  flexing  the  hmb 
and  inverting  it :  hence  the  necessity  of  placing  the  limb  in  the  latter  position  in 
employing  the  taxis  for  tho  roductioa  of  a  femoral  hernia. 

The  iliflc  portion  of  the  (ascia  lata,  together  with  its  falciform  procMi*.  should  now  l>o  rcmovetl, 
by  i)et»chiD<;  it  fniro  ihe  Iftwermargin  of  Poiipari'ji  lii;;inieDt,  f-an^fiilly  riifiscciinjf  it  fniin  Ibn 
sobjaceut  fiiructi)roi>.  nnd  tumiQcr  it  aside,  vheu  the  sheath  of  the  femoral  vessels  is  exposed 
dcsccadin^  beneath  Poupart's  li^aranit  (fig.  38a}. 

The  Oniral  Arch  or  Poupart's  Zit/ament  is  the  lower  border  of  the  aponeurosis 
of  the  External  oblique  muscle,  which  stretches  across  between  tho  anterior  supe- 
rior spine  of  the  ilium  to  the  spine  of  the  os  pubis  and  pectineal  line ;  the  portion 
corresponding  to  tlie  latter  insertion  is  called  GimhemaCs  lifjammi.  It**  direction 
is  curveil  downwards  towards  the  thigh;  its  outer  half  being  oblique,  its  inner  half 
nearly  horizontal.  Nearly  the  whole  of  the  space  included  between  the  cniral 
arch  and  innominate  bone  is  filled  in  by  the  jiarts  which  descend  from  tho  abdo- 
men into  tho  thigh.  The  outer  half  of  this  space  ia  occupied  by  the  Iliacus  and 
Psoas  muscles,  together  with  the  external  cutaneous  and  anterior  crurul  nerve,'*. 
The  pubic  side  of  tho  space  is  occupied  by  tho  femoral  vessels  included  in  their 
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sbentb,  a  small  oval-shaped  interval  existing  between  tbc  feraonil  vein  and  the 
inner  wall  of  tbo  sheath,  which  is  occxipied  merely  by  a  little  loose  areolar  liswe, 
and  occasionally  a  small  I^'mphatic  gland ;  this  is  the  crural  canal,  along  whioli  a 
portion  of  gut  descends  in  femoral  hernia. 

Gimhemnt's  Ligamcjit  (fig.  Z%G)  is  that  part  of  the  aponeurosis  of  the  External 
oblique  muscle,  which  is  rejected  downwards  and  outwards  to  be  inserted  into 
the  pectineal  line  of  the  ps  pubis.  It  is  alxiut  an  inch  in  length,  larger  in  tbe 
male  than  in  the  female,  almost  horizontal  in  direction  in  the  erect  posture,  and 
of  a  triangular  form,  the  base  directed  outwards.  Its  hose  or  outer  margin  ia 
concave,  thin  and  sharp,  lies  in  contact  with  the  crural  sheath,  and  is  blended  with 
the  pubic  portion  of  the  fascia  lata.  Its  (qtex  corresponds  to  the  spine  of  the  pubea. 
Its  posterior  vmr<jin  is  attached  to  the  pectineal  line.  Its  anterior  margin  is  con- 
tinuous with  Poupart's  ligament 


Pig.  385. — Femoral  BRmia ;  Iliiic  Portion  of  Fa^ciA  Lata  linving  been  reraored,  «bi1 
Sbtatb  of  F«ii)oral  VesMl<  sad  Fviuoral  Canal  expoMd. 


%\ 


Qnvral  Sheath.  If  Poupart's  ligament  ia  divided,  the  femoral  or  crnral  sheath 
mav  be  demon.>4t rated  as  a  continuation  downwards  of  the  funciis  that  line  tho 
abdomen,  the  transversalis  fascia  passing  down  in  iront  of  the  femoral  veset-la,  and , 
the  iliac  fasi:;ia  descending  behind  theiti;  these  fjisciio  arc  directly  continuous  oai 
the  iliac  side  of  the  femoral  artery,  but  a  small  space  exists  between  the  femoral] 
vein  and  the  point  where  they  are  continuous  on  the  pubic  side  of  tliia  vessel, ; 
which  constitutes  the  femoral  or  crural  canal.    The  femoral  sheath  is  cloeelj] 
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adherent  to  the  contained  vessels  about  an  inch  below  tbe  saphenous  opening, 
becoming  blended  with  the  areolar  sheath  of  the  vessels,  but  ojiposite  Poupart's 
ligament  it  la  much  larger  thau  is  requiretl  to  contain  them;  hence  the  funnel- 
shaped  form  which  it  presents.  The  outer  border  of  the  sheath  is  perforated  by 
the  genito-crural  nerve.  Its  inner  border  is  pierced  by  the  internal  saphenous  vein, 
and  numerous  lymphatic  vessels.  In  front  it  is  covered  by  the  iUac  portion  of  the 
fascia  lata;  and,  behind  it^  is  the  pubic  portion  of  the  same  fascia. 

Deep  Crural  Arch.  Passing  across  the  front  of  the  crural  sheath,  and  closely 
connectdl  with  it,  is  a  thickened  band  of  fibres,  called  the  deep  crural  arch.  It 
is  apparently  a  thickening  of  the  fascia  transversalis,  joined  exlenially  to  tlie 
centre  of  Poupart's  ligament,  and  arching  across  the  front  of  the  crural  sheath, 
to  be  inserted  by  a  broad  attachment  into  the  pectineal  line,  behind  the  conjoined 
teadoa.  In  some  subjects,  this  structure  is  not  very  prominently  marked,  and  not 
unfreqnently  it  Li  altogether  wanting. 

K  the  anterior  wall  of  the  sheath  is  rcmovtid,  the  femoral  artery  and  vein  are 
seen  lying  side  by  aide,  a  thin  septum  separating  the  two  vessels,  and  another 
septum  separating  the  vein  from  the  inner  wall  of  the  sheath;  the  se{)Li  arc  stretched 
between  the  anterior  and  posterior  walls  of  the  sheath,  so  that  each  vessel  is 
inclosed  in  a  separate  compartment.  The  interval  left  between  the  vein  and  the 
inner  wall  of  the  sheath  is  not  filled  up  by  any  structure,  excrptin^  a  little  hx>se 
areolar  tissue,  a  few  lympbatio  vessels,  and  occasionally  a  lym]jhatic  gland;  thia 
Ls  the  femoral  or  crural  canal,  through  which  a  portion  of  intestine  descends  in 
femoral  hernia. 

Tho  crural  canal  ja  the  narrow  interval  between  the  femoral  vein  and  the  inner 
wall  of  the  crural  sheath.  Its  length  is  from  a  quarter  to  half  an  inch,  and  it 
extends  from  Gimbcmat's  ligament  to  the  upper  part  of  the  saphenous  0(>cning. 

Its  anterior  v^dU  is  very  narrow,  and  formed  by  the  fascia  transversalis,  Pou- 
part's ligament,  and  the  falciform  pnxiess  of  the  fascia  lata. 

Its  posterior  wall  is  formed  by  the  iliac  fascia  and  the  pubic  portion  of  the 
fascia  lata. 

Its  outer  wall  is  formed  by  the  fibrous  septum  covering  the  inner  side  of  the 
femonil  vein. 

Its  inner  wall  is  formed  by  the  junction  of  tho  transversalis  and  iliac  fasciie^ 
which  forms  the  inner  side  of  the  femoral  sheatU  and  covers  the  outer  edge  of 
Gimbernat's  ligament. 

This  canal  has  two  orifices :  a  lower  one,  the  saphenous  opening,  closed  by  the 
cribriform  lascia;  an  upper  one,  the  femoral  or  crural  ring,  closed  by  the  septum 
crurale. 

The  femoral  or  crural  riny  (fig.  38G)  is  the  upper  ojwning  of  the  femoral  canal, 
and  leads  into  the  cavity  of  the  alxlomcn.  It  is  bounded  in  front  by  Poupart's 
ligament  and  the  deep  crural  arch ;  behind,  by  the  pubes,  covered  by  the  Pectineus 
muscle,  and  the  pubic  portion  of  the  fascia  lata;  internally,  by  Gimbernal's 
ligament,  the  conjoined  tendon,  the  transversalis  fascia,  and  the  deep  crural  arch ; 
externally,  by  the  femoral  vein,  covered  by  its  sheatli.  The  femoral  ring  is  of  an 
oval  form,  its  long  diameter,  directed  transverselv,  measures  about  half  an  iiu;h, 
and  it  is  larger  in  the  female  than  in  the  male ;  hence  one  of  the  reasons  of  the 
greater  frequency  of  femoral  hernia  in  the  former  sex. 

Position  of  Parts  around  the  Ring.  The  spermatic  cord  in  the  male,  and  round 
ligament  in  the  female,  lie  immediately  above  the  anterior  margin  of  the  femoral 
ring,  and  may  be  divided  in  an  operation  for  femoral  hernia  if  the  incision  for 
the  relief  of  tho  stricture  is  nor,  of  limited  extent.  In  the  female  this  is  of  little 
importance,  but  in  the  male  the  spermatic  artery  and  vas  deferens  maybe  divided. 

Th^  femoral  vein  lies  on  the  outer  side  of  the  ring. 

The  epigastric  artery,  in  its  passage  inwards  from  the  external  iliac  to  the 
ambilicus,  passes  across  the  upper  and  outer  angle  of  the  crural  rin^,  and  is 
oonsec[uenlly  in  great  danger  of  being  wounded  if  the  stricture  is  divided  in  a 
direction  upwards  and  outwards. 
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The  commuiucaUnff  branch  betweea  the  epigastric  aud  obtumtor  lies  in  &ont 
of  the  ring. 

Thcs  circumference  of  the  ring  is  thus  seen  ti)  be  boundwl  bv  vessels  in  every 
part  cxccptiu;^  iuterually  and  Iwhind.  It  ia  in  the  farmer  position  that  the  stric- 
ture is  divided  in  cases  of  strangulated  femoral  hernia. 


Fig.  3S6. — Hvniia.    Tlin  R«lAtion!i  of  the  ?oniorAl  and  Int^rnnl  Abdomloal  Rings, 
Situu  from  witltili  Lhu  Abdotueu.     Right  Sidu. 
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"V^'Nt.^J 
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The  obturator  artery,  when  it  arises  by  a  common  trunk  with  iho  epi^'a^tric, 
which  occurs  once  in  every  three  subjects  and  a  half,  bears  a  very  importaut 
relation  to  the  crural  ring.  In  some  eases  (fig.  387)  it  descends  on  the  inner  side 
of  the  external  iliac  vein  to  tlio  obturator  foramen,  aud  will  consequently  lie  on 
the  outer  sirle  of  the  crural  niig.  where  there  is  little  danger  of  its  l>cing  wounded 
in  the  operation  for  dividing  the  stricture  in  femoral  hernia.     Occasionally,  hov- 

Variationa  in  Origin  and  Cootm  of  OUorator  Artery. 


Fig.  387. 


Fig.  388. 


ever,  this  ve.<;sel  curves  along  the  free  marprin  of  Girabernat*B  ligamont  in  its 
passa^^e  to  the  obturator  foramen;  it  would,  ctmscqucntly,  .skirt  nlon^  tho  greater 
part  of  the  circumrcrcncc  of  the  crural  canal,  and  could  hardly  fail  in  being 
wounded  in  the  operation  (fig.  1188). 

Sqttum  Crttrak.  Tlic  femoral  ring  is  closed  by  a  layer  of  condensed  areolar 
tissue,  called,  by  J.  Cloquet,  the  septum  cruraU.  This  serves  as  a  barrier  to  the 
protrusion  of  a  hernia  through  this  part.    Its  upper  surface  is  slightly  concave. 
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anj  supports  n  small  lymphatic  gland,  by  whicK  it  is  separated  from  the  subserous 
areolar  tissue  and  peritoneum.  Ita  under  surlaoe  is  turner!  towards  the  femoral 
canal.  The  septum  crurale  is  perforated  by  numerous  ajierturcs  for  the  passage 
of  lymphatic  vessels,  connecting  the  deep  inguinal  glands  with  those  surrounding 
the  external  iliac  artery. 

The  size  of  the  femoral  canal,  the  degree  of  tension  of  its  orifices,  and,  conse- 
quently, the  degree  of  constriction  of  a  hernia,  vary  according  to  the  position  of 
ibe  limb.  If  the  leg  and  thigh  are  extended,  abducted,  or  CYerted,  the  femoral 
canal  and  its  orifices  arc  extremely  teuso  from  tlic  traction  on  these  parte  by 
Poupart'a  ligament  and  the  fascia  lata,  as  may  bo  ascertained  by  passing  tho 
finger  along  it.  If^  on  the  contrary,  the  thi^h  is  flexed  upon  the  pelvis,  and,  at 
the  same  time,  adducted  and  rotated  inwards,  the  femoral  canal  and  its  orifices 
become  considerably  reIa.Ked ;  for  this  reason,  tho  limb  should  alwavs  bo  placed 
in  the  latter  position  when  the  applicatiou  of  the  taxis  is  mailo  in  attempting  tho 
reduction  of  a  femoral  hernia. 

The  septum  crurale  is  separated  from  the  peritoneum  by  a  quantity  of  loose 
subserous  areolar  tissue.  In  some  subjccta  this  tissue  contains  a  considerable 
amount  of  adipose  substance,  which,  when  protrude<l  forwards  in  front  of  the  aao 
uf  a  Ibmoral  hernia,  may  be  mistaken  for  a  portion  of  omentum. 

De^rcnt  of  (fie  Utrnia.  From  tho  preceding  description,  it  follows,  that  the 
femoral  ring  must  be  a  weak  point  in  the  abdominal  wall ;  hcnue  it  is,  that  when 
violent  or  long-continued  pressure  is  made  upon  the  abdominal  viscera,  a  portion 
of  intestine  may  be  forced  into  it,  constituting  a  femoral  hernia;  and  the  larger 
size  of  this  aperture  in  the  female  serves  to  explain  the  frequency  of  this  form 
of  hernia  in  women. 

When  a  portion  of  intestine  is  forced  through  the  femoral  rinjy,  it  carries  before 
it  a  pouch  of  peritoneum,  which  forma  what  is  called  the  hernial  sac ;  it  receives 
an  investment  from  the  subserous  areolar  tissue,  and  from  tho  septum  crurale,  and 
descends  vertically  along  the  crural  canal  in  the  inner  compartment  of  the  sheath 
of  tho  femoral  vessels  as  far  as  the  saphenous  opening ;  at  this  point,  it  changes 
its  course,  being  prevented  extending  further  down  the  sheath,  on  account  of  its 
greater  narrowness  and  close  contact  with  the  vessels,  and  also  from  tho  close 
attachment  of  tho  superficial  fascia  and  crural  sheath  to  the  lower  part  of  tho 
circumference  of  the  saphenous  opening;  it  is,  consequently,  directea  forwards, 
pushing  before  it  the  cribriform  fascia,  and  curves  upwards  on  to  the  falciform 
process  of  the  fa-scia  lata  and  lower  part  of  the  tendon  of  the  External  oblique, 
being  coveretl  by  the  superficial  fascia  and  integument.  While  the  hernia  is 
contained  in  tho  femoral  canal,  it  is  usually  of  small  size,  owing  to  the  resisting 
nature  of  the  surrounding  jiarts ;  but  when  it  has  escaped  from  the  saphenous 
opening  into  the  loose  areolar  tissue  of  the  groin,  it  becomes  considerably  cnlarced. 
The  direction  taken  by  a  femoral  hernia  in  its  descent  is  at  first  downwanls,  tlien 
forwards  and  upwards;  this  should  be  borne  in  mind,  as  in  tho  application  of  the 
taxis  for  the  reduction  of  a  femoral  hernia,  pressure  should  be  directed  precisely 
in  the  reverse  order. 

Covemi'js  of  the  Hernia.  Tlie  coverings  of  a  femoral  hernia  frorA  within  out- 
wards are  peritoneum,  subserous  areolar  tissue,  the  septum  crurale,  crural  sheath, 
cribriform  fascia,  superficial  fascia,  and  integument. 

Varieties  of  Femoral  Hernia.  If  the  intestine  descends  along  the  femoral  canal 
only  as  far  as  the  saphenous  opening,  and  does  not  escape  from  this  aperture,  it  is 
called  incomplete  femoral  hernia.  The  small  size  of  the  protrusion  iu  this  form 
of  hernia,  on  account  of  the  firm  and  resisting  nature  of  the  canal  in  which  it  is 
contained,  renders  it  an  exceedingly  dangerous  variety  of  the  disease,  from  the 
extreme  difficulty  of  detecting  the  existence  of  the  swelling,  especially  in  corpulent 
subjects.  The  coverings  of  an  incomplete  femoral  hernia  would  be,  from  without 
inwards,  integument,  superficial  fascia,  falciform  process  of  fascia  lata,  fascia 
propria,  septum  crurale,  subserous  cellular  tissue,  and  peritoneum.  When,  how- 
ever, the  hernial  tumour  protrudes  through  the  saphenous  opening,  and  direct* 
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itself  forwards  and  upwards^  it  forms  a  complete  femoral  hernia.  Occasionally,  the 
hernial  sac  descends  on  the  iliac  side  of  the  femoral  vessels,  or  in  front  of  these 
vessels,  or  even  sometimes  behind  them. 

The  seat  of  stricture  of  a  femoral  hernia  varies :  it  may  be  in  the  peritonenm 
at  the  neck  of  the  hernial  sac ;  in  the  greater  number  of  cases  it  would  appear  to 
be  at  the  point  of  junction  of  the  falciform  process  of  the  fascia  lata  with  the 
lunated  edge  of  Gimbemat's  ligament ;  or  at  the  margin  of  the  saphenous  opening 
in  the  thigh.  The  stricture  should  in  every  case  be  divid^  in  a  direction 
upwards  and  inwards;  and  the  extent  necessary  in  the  majority  of  cases  is  about 
two  or  three  lines.  By  these  means,  all  vessels  or  other  structures  of  importance 
in  relation  with  the  neck  of  the  hernial  sac  will  be  avoided. 


Surgical  Anatomy  of  the  Periueum  aud 
Ischio-Rectal  Kegion, 

D^acction.  The  atadcnt  Rhonid  select  a  welMcrclopcd  mascolar  subject,  free  from  fat;  and 
the  disscctioa  shoald  be  commcDccd  early,  in  order  thnt  the  partii  may  be  examitiiHl  in  a? 
recent  u  otute  as  noitsiblc.  A  elaff  hnviuff  becu  introduci-U  iuti>  Ihe  Muilder.  and  tUe  subject 
pUu:ed  in  llic  pusLtion  shown  iu  Qg.  3H9,  the  scrotnm  ahoald  be  raised  upwards,  and  retained  in 
that  position,  and  the  reclum  modcratelj  distended  with  tow. 

The  space  which  is  now  exposed,  corresponds  to  the  inferior  aperture  or  outlet 
of  the  pelvis.  Its  dwp  boundaries  arc,  in  front,  the  pubic  arch  aud  sub-pubic 
ligameat ;  behind,  the  tip  of  the  coccyx. ;  aud  an  eacli  side,  the  ramus  of  the  pubcs 
and  ischium,  the  tuberosity  of  the  ischium,  and  great  saero-aciutic  ligament.  Tho 
space  included  by  these  boundaries  is  somewhat  lozenge-shaped,  and  is  limited  on 
the  surface  of  the  body  by  the  scrotum  in  front,  by  the  buttocks  behind,  and  oa 
each  side  by  the  inner  side  of  the  thighs.  It  measures,  from  before  backwards, 
about  four  inches,  and  about  three  in  tho  broadest  part  of  its  transverse  diameter, 
bet^vcen  the  ischial  tuberosities.  A  line  drawn  tnicsversely  between  the  anterior 
part  of  the  tuberosity  of  the  ischium,  on  either  side,  in  front  of  the  anus,  sub- 
diWdcs  this  space  into  two  portions.  The  anterior  portion  contains  the  penis  and 
urethra,  and  is  called  the  perineum.  The  posterior  portion  contains  the  termina- 
tion of  the  rectum,  aud  is  called  the  ischio'rectal  reyion. 

ISCHIO-RKCTAL  REGION. 

The  Ischio-rectal  region  correj^ponds  to  the  portion  of  the  outlet  of  the  pelvis 
situated  immediately  behind  tho  perineum:  it  contains  the  termination  of  the 
rectum.  A  deep  fossa,  filled  with  fat,  is  seen  ou  cither  side  of  tho  intestine, 
between  it  and  the  tuberosity  of  the  iiwihium :  this  is  called  the  ischiol-rtctaX 
/ossn. 

The  ischio-rectal  region  presents,  in  tho  middle  line,  the  aperture  of  tho  anus: 
around  this  orifice  the  integument  is  thrown  into  numerous  folds,  which  are 
obliterated  on  distension  of  the  intestine.  The  integument  is  of  a  dark  color, 
continuous  with  the  mucous  membrane  of  the  rectum,  and  provided  with  numerous 
follicles,  which  occasionally  inflame  and  suppurate,  and  may  be  mistaken  for 
flstuhe.  The  veins  around  the  margin  of  the  anus  are  occasionally  much  dilated, 
forming  a  numlier  of  hard,  |xindent  masses,  of  a  dark  bluish  color,  covcretl  partly 
by  mucous  membrane,  and  partly  by  the  integument  These  tumors  constitute 
tlie  disease  called  external  2Hle3. 

DittKti'jn.  Make  ao  incision  tbrongh  the  iutefnnneQt.  bIod^  the  tnedian  line,  from  the  base 
of  the  ficrotom  to  the  wntirior  exlnMiiity  uf  the  anua  ;  carry  it  ronnd  the  margins  of  ihia  aperture 
to  iu  posterior  extremity,  and  t-onlioue  it  backwards  about  an  inch  b(.'hind  the  tin  of  the  coccj"x. 
A  transverse  incision  should  now  be  carried  across  the  base  of  the  scrotum.  juinm>5  the  ontenor 
extrcmilr  uf  the  prcccdini;:  a  fiecDod,  carried  in  the  same  direction,  tthnidd  be  made  iu  front  of 
the  anus;  and  a  third,  at  the  posterior  oxiremily  of  the  put.  These  incisions  shoald  befiuffuieDlly 
extensive  lo  enable  the  dissector  to  raise  the  IntcptimeDt  frrim  the  inner  side  of  the  ihi^'hs.  Tho 
flaps  of  jikin  corresponding  to  the  ischio-a'clal  region  (figs.  389 — 392)  shcmid  now  bo  removed.  In 
dissecting  the  integument  from  this  repion.  prent  care  is  required,  othomUe  the  External  sphincter 
will  be  remuTed,  as  it  ia  intimatelj  adherent  to  the  skin. 

The  superficial  ftua'a  is  exposed  on  tho  removal  of  the  skin ;  it  is  very  thicl^ 
areolar  in  texture,  and  contains  much  fat  in  ila  meshes.  In  it  are  found  ramifying 
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two  or  ttree  cutancoofi  brandies  of  the  Htnall  sciatic  nerve ;  the*©  turn  round  the 
inferior  border  of  the  Gluteus  maximus,  and  are  distributed  to  the  integument 
in  thia  region. 

7f(*  888. — Dissflotion  of  Ferineom  and  Isohio-rectol  Begioo. 


The  Sxtemal  ephtnder  h  a  thin  flat  plane  of  musciilar  fibres,  elliptical  in 
ehapc,  and  intimately  adherent  to  the  integument  surrounding  the  margin  of  the 
anu5.  It  mcflsuros  about  throe  or  four  inches  in  length,  from  its  nntenor  to  its 
posterior  extremity,  being  about  an  inch  in  breadth,  opposite  the  anus.  It  nri«5S 
from  the  tip  of  the  coccyx,  by  a  narrow  tendinous  band,  and  fr*)ra  tlio  superllclal 
fascia  in  front  of  that  bone^  and  is  inserted  into  the  tendinous  centre  of  the 
perineum,  joining  with  the  Transversus  pcrinci,  and  the  other  muscles  insertod 
into  thia  part.  Like  otlu^r  sphincter  muscles,  it  conisist^  of  two  planes  of  mui^cular 
fibre,  whieli  surround  the  margin  of  the  anus,  and  join  at  the  commissure  bcforo 
and  behind. 

Relations.  By  it«  superficial  surface,  with  the  integument ;  by  its  dtm  sitr/ace  it 
is  in  contact  with  the  Internal  sphincter ;  and  is  separated  from  the  Levator  ani 
by  loose  areolar  tissue. 

The  Sphincter  ani  is  a  voluntary  muscle,  supplied  by  the  hemorrhoidal  branch 
of  the  fourth  sncral  nerve.  This  muscle  is  divided  in  the  operation  for  fistula  in 
ano;  and  also  in  some  t::\sc3  of  fissure  of  the  rectum,  especially  if  attended  with 
much  piiin  or  spasm.  The  object  of  its  division  is  to  keep  the  ports  at  rest  and 
in  eontiict  during  the  heiding  process. 

The  haemal  sphtnctT  is  a  muscidar  ring,  about  half  an  inch  in  breadtK  which 
surrounds  the  lower  cstreraity  of  the  rectum,  al>out  an  inch  from  the  mar^n  of 
the  anus.  This  muscle  is  about  two  lines  in  thickness,  and  is  formed  ty  aa 
aggregation  of  the  involuntary  circular  fibres  of  the  intestine.  It  is  paler  in 
color,  and  less  coarse  in  texture,  than  the  E.xlernal  sphincter. 

The  Tschio-recUil  Fttssa  is  situatetl  between  the  end  of  the  rectum  and  the 
tulx-rosity  of  the  ischium  on  each  side.  It  is  triangular  in  shape,  it3  base 
directed  to  the  surface  is  formed  by  the  integument  of  the  ischio-rectiil  region  ;  its 
o/«e,  directed  upwards,  corresponds  to  the  point  of  division  of  the  obturator 
fascia,  and  the  tliin  membrane  given  off  from  it,  which  covers  the  outer  surfaco 
of  the  Levator  ani  (ischio-rectal  fascia).  Its  dimensions  are  about  an  iueh  in 
breadth,  at  the  bnsc,  and  about  two  inches  in  depth,  being  deeper  behind  than  in 
fi-ont  It  is  bounded,  inlernalhj,  by  the  Sphincter  aid,  Levator  ani,  and  Coccrgetn , 
muscles;  extemalhj„hy  the  tuberosity  of  the  ischium,  and  the  obturator  ta»cia, 
which  covers  the  inner  surfaco  of  the  Obturntor  intcmua  mnscle ;  in  front,  it  ia 
limited  by  the  lino  of  junction  of  the  superficial  and  deep  perineal  fn.s<  I  i  I 
hc/iindt  by  the   margin  of  the  Glntcos    maximus,  and   the   great   Kicr- 


ISCHIO-RECTAL   FOSSA— PERINEUM.  777 

ligament.  This  space  is  filled  with  a  large  mass  of  adipose  substance,  which 
explains  *the  frequency  with  which  abscesses  in  the  neighborhood  of  the  rectum 
burrow  to  a  considerable  depth. 

If  the  subject  has  been  injected,  on  placing  the  finger  on  the  outer  wall  of  this 
fossa,  the  internal  pudic  artery,  with  its  accompanying  veins  and  nerve,  will  be 
felt  about  an  inch  and  a  half  above  the  margin  of  the  ischial  tuberosity,  but 
approaching  nearer  the  surface  as  they  pass  forwards  along  the  inner  margin  of  the 
pubic  arch.  These  structures  are  inclosed  in  a  sheath  formed  by  the  obturator 
lascia,  the  pudic  nerve  lying  below  the  artery.  Crossing  the  space  transversely, 
about  its  centre,  are  the  inferior  hemorrhoidal  vessels  and  nerves,  branches  of  the 
pudic ;  they  are  distributed  to  the  integument  of  the  anus,  and  to  the  muscles  of 
the  lower  end  of  the  rectum.  These  vessels  are  occasionally  of  large  size,  and 
may  give  rise  to  troublesome  hemorrhage,  when  divided  in  the  operation  of  litho- 
tomy, or  for  fistula  in  ano.  At  the  back  part  of  this  space  may  be  seen  a  branch 
of  the  fourth  sacral  nerve ;  and,  at  the  fore  part  of  the  space,  a  cutaneous  branch 
of  the  perineal  nerve. 

PEiinrETJM. 

The  Perineal  Space  is  of  a  triangular  form;  its  deep  boundaries  are  limiteil, 
laterally,  by  the  rami  of  the  pubes  and  ischia,  meeting  in  front  at  the  pubic  arch; 
behind,  by  an  imaginary  transverse  line,  extending  between  the  tuberosity  of  the 
ischium  on  either  side.  The  lateral  boundaries  vary,  in  the  adult,  from  three 
inches  to  three  inches  and  a  half  in  length,  and  the  base  from  two  to  three  inches 
and  a  half  in  breadth ;  the  average  diameter  being  two  inches  and  three-quarters. 
The  variations  in  the  diameter  of  this  space  are  of  extreme  interest  in  connection 
with  the  operation  of  lithotomy,  and  the  extraction  of  a  stone  from  the  cavity  of 
the  bladder.  In  thcrae  cases  where  the  tuberosities  of  the  ischia  are  approximated, 
it  would  be  necessary  to  make  the  incisions  in  the  lateral  operation  of  lithotomy 
much  less  oblique,  than  if  the  tuberosities  were  widely  separated,  and  the  perineal 
space,  consequently,  wider.  The  perineum  is  subdivided  by  the  median  raphe 
into  two  equal  parts.  Of  these,  the  left  is  the  one  usually  selected  to  commence 
the  primary  incisions  in  the  operation  of  lithotomy. 

In  the  middle  line,  the  perineum  is  convex,  and  corresponds  to  the  bulb  of  the 
urethra.  The  skin  covering  it  is  of  a  dark  color,  thin,  freely  movable  upon  the 
subjacent  parts,  and  covered  with  sharp  crisp  hairs,  which  should  be  removed 
before  the  dissection  of  the  part  is  commenced.  In  front  of  the  anus,  a  prominent 
line  commences,  the  raphe,  continuous  in  front  with  the  raphe  of  the  scrotum. 
The  flaps  of  integument  corresponding  t!b  this  space  having  been  removed,  in  the 
manner  shown  in  figs.  888 — 391,  the  superficial  fascia  is  exposed. 

The  Superficial  Fascia  consists  of  two  layers,  as  in  other  regions  of  the  body, 
superficial  and  deep. 

The  superficial  layer  is  thick,  loose,  areolar  in  texture,  and  contains  much 
adipose  tissue  in  its  meshes,  the  amount  of  which  varies  in  different  subjects. 
In  front,  it  is  continuous  with  the  dartos  of  the  scrotum ;  behind,  it  is  continuous 
with  the  subcutaneous  areolar  tissue  surrounding  the  anus ;  and,  on  either  side, 
with  the  same  fascia  on  the  inner  side  of  the  thighs.  This  layer  should  bo 
carefully  removed,  after  it  has  been  examined,  when  the  deep  layer  will  be 
exposed. 

The  deep  layer  of  superficial  fascia  (supeT^cial  perineal  fascia)  is  thin,  aponeu- 
rotic in  structure,  and  of  considerable  strength,  serving  to  bind  down  the  muscles 
of  the  root  of  the  penis.  It  is  continuous,  in  front,  with  the  dartos  of  the  scrotum  ;■ 
on  either  side,  it  is  firmly  attached  to  the  margins  of  the  rami  of  the  pubes  and 
ischium,  external  to  the  crus  penis,  and  as  far  back  as  the  tuberosity  of  the 
ischium ;  posteriorly,  it  curves  down  behind  the  Transversus  perinei  muscles  to 
join  the  lower  margin  of  the  deep  perineal  fascia.  This  fascia  not  only  covers  the 
muscles  in  this  region,  but  sends  down  a  vertical  septum  from  its  under  surface 
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"wliieli  separates  llio  back  part  of  the  subjaccut  space  into  two,  being  incotnplel^ 
in  front. 

In  rupluru  of  ibc  anterior  portion  of  the  urethra,  accompauied  by  extravaaation 
of  urine,  the  iluid  mukcid  iU  way  forward^  bcDcatli  thm  fascia;  into  tbe  areolar 


Pig.  390. — Tbe  Perinenm  :  tli©  Inti'Rainenl  And  Soperficlal  Ls^er  of 
Supertlvi&l  Fascia  being  redected. 
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liBSue  of  the  scrotum,  penis,  and  anterior  and  lateral  portions  of  the  abdomen ;  it 
rarely  extends  into  the  areolar  tissue  on  the  inner  sitle  of  tlie  lhig!i.s,  or  backwards 
around  the  anus.  This  limitation  of  the  extravasated  fluid  to  the  parts  above- 
named  is  easy  of  explanation,  when  the  attichmcnta  of  the  deep  layer  of  the 
Buperficial  fascia  arc  consi<lcred.  "When  this  fascia  is  removed,  the  muscles  con- 
nected with  the  penis  and  urethra  will  be  exposed;  these  are,  in  the  middle  line, 
the  AcceltTator  urinio;  on  eat:h  side,  the  Erector  penis;  and  behind,  the  Trans* 
versus  perinei. 

The  Accrterat&r  nnn«  is  placed  in  the  middle  line  of  the  perineum,  immediately 
in  front  of  the  anus.  It  Ci>nsiat.s  of  two  symmetrical  halves,  united  along  the  median 
!'ne  by  a  tendinous  raphe.  It  arises  from  the  central  tendon  of  the  perineum, 
and  from  the  median  raphe  in  front.  Vrom  this  point,  its  fibres  diverpe  like  the 
plumes  of  a  pen;  the  most  posterior  form  a  thm  layer,  which  are  lost  on  the 
anterior  surface  of  the  triangular  ligament ;  the  middle  fibres  encircle  the  bulb  and 
adjacent  part  of  the  corpus  spongiosum,  and  join  with  the  muscle  of  the  opposite 
side,  on  the  upper  part  of  this  body,  in  a  stronrr  aponeurosis;  the  anterior  fibres, 
the  longest  ana  most  distinct,  spread  out  over  the  sides  of  the  corpus  cavcrnosum, 
to  he  inserted  partly  into  this  body,  anterior  to  the  Erector  penis;  partly  termi- 
nating in  a  tendinous  expansion,  which  covers  the  dorsal  vessels  of  the  penia. 
The  latt*.'r  fibres  arc  best  seen  by  dividing  the  muscle  longitudinally,  and  diaaeoting 
H  outwards  from  the  surface  of  the  urethra. 

Action.    This  muscle  may  serve  to  accelerate  the  flow  of  urine  or  eemeo 
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along  the  canal  of  the  urctlira.  The  middle  fibres  are  supposed,  by  Kranso,  to 
assist  iu  Ibe  erection  of  the  corpus  spougiosum,  bj-  compressing  the  erectile  tissue 
of  the  bulb.  The  anterior  fibres,  according  to  Tyrrel,  also  oontribnto  to  the 
erection  of  the  penis,  as  they  are  inserted  into,  and  continuous  with,  the  losoia 
penis,  compressing  the  dorsal  vein  during  the  contraction  of  the  muscle. 


Fig.  3E>1. — Tbo  Suporfioiol  Mtuoles  and  Voflscli  of  the  Perinenm. 
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The  Erector  Penis  covers  the  unattached  part  of  the  erus  penis.  It  is  an 
cbngaled  muscle,  broader  in  the  middle  than  at  cither  extremity,  and  situated  on 
cither  side  of  the  lateral  boundary  of  the  perineum.  It  arises  by  tendinous  and 
fleshy  fibres  from  the  inner  surface  of  the  tuberosity  of  the  ischium,  behind  the 
crus  penis,  from  the  surface  of  the  cms,  and  from  the  adjacent  portion  of  the 
ramus  of  the  pubes.  From  these  points,  fleshy  fibres  suuceed,  which  end  in  an 
aponeurosis  which  is  inserted  into  tue  sides  and  under  surface  of  the  crus  penis. 
This  muscle  compresses  the  crus  peuisj  and  thus  serves  to  maintain  this  organ 
erect. 

The  IVansversua  Peritiei  is  a  narrow  muscular  slip,  which  passes  more  or  less 
transversely  across  the  back  part  of  the  pcrinciil  space.  It  arises  by  a  small 
tendon  from  the  inner  side  of  the  a.scend)ng  ramus  of  the  ischium,  and,  passing 
obliquely  forwards  and  inwards,  is  inserted  into  the  central  tendinous  i>oint  of  the 
perineum,  joining  in  this  situation  with  the  muscle  of  the  opposite  side,  the 
Sphincter  ani  behind,  and  the  Accelerator  nrinaj  in  front. 

Between  the  muscles  just  examined,  a  trian^lar  space  exists,  bounded  internally 
by  the  Accelerator  urincG.  extemany  by  the  Krector  penis,  the  base  corresponding 
to  the  Transversus  perinei.  The  floor  of  this  ppace  is  forme<l  by  the  triangular 
ligament  of  the  urethra  (deep  perineal  fascia),  and,  running  from  behind  forwards 
in  it,  are  the  superficial  perineal  vessels  and  nerves,  the  transversus  jxrinei  artery 
coursing  along  the  posterior  boundary  of  the  space,  resting  upon  the  Trausversm* 
perinci  mascle. 
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lu  the  lateral  operation  of  litliolt>rny,  the  knife  is  carried  obliquely  across  the 
back  part  of  this  space,  downwarda  and  outwar\U,  into  the  iscbio-rectal  fossa, 
dividing  the  Trausverriua  jxirinoi  muaelo  and  artery,  the  posterior  fibres  of  the 
Accelerator  uriuai,  the  Buperticial  |>erineal  vessels  and  nerve,  and,  more  poslcriorlj, 
the  external  hemorrhoidal  vctisels. 

The  superficial  and  transverse  j>i5rineal  arteries  are  described  at  p.  434  •  and 
the  superficial  perineal  and  inferior  pudendal  nerves,  at  pp.  6Si^,  588. 

The  Accelerator  urinic  an(t  Erector  peni*  m^iscles  should  now  he  rcmov<?d.  when  the  dw^i 
perineal  fascia  will  be  cxpoflcd,  8irt>lchiD(r  across  the  front  part  of  the  outK-t  of  the  pelvis.  The 
urctUru  i«  s(t>n  perforating  Us  ccDtrc.  jui^t  behind  the  bulb :  uoil  on  either  side  is  the  cms  penis, 
cuniiifcting  the  corpus  cavumosuni  with  the  nimos  of  the  iHcbium  and  pabes. 


Fig.  892. — D«ep  Pf  rinvnl  FaKia.    Od  the  I«Il  aidv,  the  anterior  Uyar 
La*  btwn  rvmoved. 


Antrri*  r  tayf*  *f 


S[>hineter  vaginas. 
Erector  clicoridis. 
Transversua  perinei. 


Tlie  mtisoles  of  the  perineum  in  the  female  are  the 

Compressor  nrctlirw. 
Sphincter  ani. 
Levator  aoi. 
Coccygeug. 

The  Sphincter  Vaffinte  surrounds  the  orifice  of  tho  yagina,  and  is  analogous  to 
the  Accelerator  urinao  in  the  male.  It  is  attached,  posteriorly,  to  the  central 
tendon  of  the  perineum,  where  it  blonds  with  the  Sphincter  am.  Its  iibr»  pass 
forwards  on  each  side  of  the  vagina,  to  bo  inserted  into  the  corpora  cavernosa  wnd 
body  of  the  clitoris. 

Tho  Erector  CUtoridis  resembles  tho  Erector  penis  in  the  mole,  but  is  smaller 
than  it. 

The  Tra^isvenua  Perind  is  inserted  into  the  side  of  tho  Sphtncttsr  Togiiuc,  and  ' 
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the  Levator  ani  into  the  side  of  the  vagina.  The  other  muscles  are  precisely 
similar  to  those  in  the  male. 

The  Dt^  Perineal  Fascia  (triangular  ligament)  is  a  dense  membranous  lamina, 
which  closes  the  front  part  of  the  outlet  of  the  pelvis.  It  is  triangular  in  shape, 
about  an  inch  and  a  half  in  depth,  attached  above,  by  its  apex,  to  the  under 
surface  of  the  symphysis  pubis  and  sub-pubic  ligament;  and,  on  each  side,  to  the 
rami  of  the  ischia  and  pubes,  beneath  the  crura  penis.  Its  inferior  margin  or 
base  is  directed  towards  the  rectum,  and  connected  to  the  central  tendinous  point 
of  the  perineum.  It  is  continuous  with  the  deep  layer  of  the  superficial  fascia, 
in  front  of  the  Transversus  perinei  muscle,  and  with  a  thin  fascia,  which  covers 
the  outer  surface  of  the  Levator  ani  muscle. 

The  deep  perineal  fascia  is  perforated  by  the  urethra,  about  an  inch  below  the 
symphysis  pubis.  The  aperture  is  circular  in  form,  and  about  three  or  four  lines 
in  diameter.  Above  this  is  the  aperture  for  the  dorsal  vein  of  the  penis;  and 
outside  the  latter,  the  pudic  nerve  and  artery  pierce  it. 

The  deep  perineal  fascia  consists  of  two  layers,  anterior  and  posterior :  these 
are  separated  above,  but  united  below. 

The  anterior  layer  is  continued  forwards,  around  the  anterior  part  of  the  mem- 
branous portion  of  the  urethra,  becoming  lost  upon  the  bulb. 

The  posterior  layer  is  derived  from  the  pelvic  fascia :  it  is  continued  backwards 
around  the  posterior  part  of  the  membranous  portion  of  the  urethra,  and  the 
outer  surface  of  the  prostate  gland.. 

If  the  anterior  layer  of  this  fascia  is  detached  on  either  side,  the  following 
parts  are  seen  between  it  and  the  posterior  layer :  the  sub-pubic  ligament  above, 
close  to  the  pubes ;  the  dorsal  vein  of  the  penis ;  the  membranous  portion  of  the 
urethra,  and  the  muscles  of  the  urethra ;  Cowper's  glands,  and  their  ducts ;  the 
pudic  vessels  and  nerve;  the  artery  and  nerve  of  the  bulb,  and  a  plexus  of 
veins. 

The  Compressor  Urethree  (constrictor  urethrse)  surrounds  the  whole  length  of 
the  membranous  portion  of  the  urethra,  and  is  contained  between  the  two  layers 
of  the  deep  perineal  fascia.  It  arises  by  aponeurotic  fibres,  from  the  upper  part 
of  the  ramus  of  the  pubea  on  each  side,  to  the  extent  of  half  or  three  quarters  of 
an  inch ;  each  segment  of  the  muscle  passes  inwards,  and  divides  into  two 
fasciculi,  which  surround  the  urethra  from  the  prostate  gland  behind,  to  the 
bulbous  portion  of  the  urethra  in  front ;  and  unite,  at  the  upper  and  lower  sur- 
faces of  this  tube,  with  the  muscle  of  the  opposite  side,  by  means  of  a  tendinous 
raphe. 

Circular  muscular  fibres  surround  the  membranous  portion  of  the  urethra,  from 
the  bulb  in  front  to  the  prostate  gland  behind:  they  are  placed  immediately  beneath 
the  transverse  fibres  already  described,  and  are  continuous  with  the  circular  fibres 
of  the  bladder.     These  fibres  are  involuntary. 

Cowper^s  Glands  are  situated  immediately  below  the  membranous  portion  of  the 
urethra,  close  behind  tlie  bulb,  and  below  the  artery  of  the  bulb  (p.  736). 

The  Pudic  vessels  and  Nerves  are  placed  along  the  inner  margin  of  the  pubic  arch 
(p.  433).  .      ^ 

The  Artery  of  the  Bulh  passes  transversely  inwards  from  the  internal  pudic  along 
the  base  of  the  triangular  ligament,  between  the  two  layers  of  fascia,  accompanied 
by  a  branch  of  the  pudic  nerve  (p.  434). 

If  the  posterior  layer  of  the  deep  perineal  fascia  is  removed,  and  the  crus 
penis  of  one  side  detached  from  the  bone,  the  under  or  perineal  surface  of  the 
Levator  ani  is  brought  fully  into  view.  This  muscle,  with  the  triangular  ligament 
in  front  and  the  Coccygeus  and  Pyriformis  behind,  closes  in  the  outlet  of  the 
pelvis. 

The  Levator  ani  is  a  broad  thin  muscle,  situated  on  feach  side  of  the  pelvis.  1 1 
is  attached  to  the  inner  surface  of  the  sides  of  the  true  pelvis,  and,  descending, 
unites  with  its  fellow  of  the  opposite  side  to  form  the  floor  of  the  pelvic  cavity. 
It  supports  the  viscera  in  this  cavity,  and  surrounds  the  various  structures  which 
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pass  through  it.  It  arises,  in  front,  from  iho  posterior  surface  of  the  body  and 
ramuB  of  the  puhorfj  on  the  outer  side  of  the  symphysis ;  post*;riorly.  from  the 
inner  surface  of  the  spine  of  l!ie  ischium;  antl,  between  these  two  points,  from 
the  angle  of  division  between  the  obturator  and  rectovesical  layers  of  the  pelvic 
fiisciu  at  their  under  part:  tl»e  fibres  paja  downwards  to  the  Ukiddle  line  of  the 
floor  of  the  pelvis,  and  are  inserted,  the  must  posterior  fibres  into  the  aides  of  the 
apex  of  the  coccyx;  those  placed  more  anteriorly  unite  with  the  muscle  of  the 
opposite  side,  in  a  median  fibrous  rnphe,  which  extends  between  the  coccyx  and 
the  margin  of  the  anas.  The  middle  fibres,  which  form  the  larger  portion  of  the 
muscle,  are  inserted  into  the  sitlo  of  the  rectum,  blending  with  the  fibres  of  ibe 
Sphincter  muscles :  lastly,  the  anterior  fibres,  the  longest,  descend  upon  the  side 
of  the  prostate  gland  to  unite  beneath  it  with  the  muscle  of  the  opposite  swle^ 
blending  with  the  fibres  of  the  External  sphincter  and  Transversua  perinei 
muscles,  at  the  tendinous  centre  of  the  perineum. 

The  anterior  portion  is  occasionally  separated  from  the  rest  of  the  muscle  bv 
celiiJar  tissue.  From  this  circumstance,  as  well  as  from  its  peculiar  relation  with 
the  prostate  gland,  descending  by  its  side  and  surrounding  it  as  in  a  sling,  it  has 
been  described  by  Santorini  and  others  as  a  distinct  muscle,  under  the  name  of 
the  Lcvaior  prosttUte.  In  the  female,  the  anterior  fibres  of  the  Levator  ani  descend 
upon  the  sides  of  the  vagina. 

Hthtfiojuf.  By  its  npjia-  or  pelvic  sur/an  with  the  recto-veaical  fascia,  which 
separates  it  from  the  viscera  of  the  pelvis  and  from  the  peritoneum.  By  its  otdrr 
or  perineal  aur/acc,  it  forms  the  inner  boundary  of  the  ischio-rectal  fossa;  is 
covered  by  a  qtuintity  of  fat,  and  by  a  thin  layer  of  fascia  continued  from  the 
obturator  fascia.  Its  posterior  border  is  continuous  with  the  Coocygcus  mu.^clc. 
Its  unteriar  hortkr  is  sci)arated  from  the  muscle  of  the  opposite  side  by  a  triangular 
space,  through  which  the  urethra,  and,  in  the  female,  the  vagina  passes  from  the 
pelvis, 

Ad-iona.  Tltis  musule  supports  the  lower  end  of  the  rectum  and  vagina,  and 
also  the  bladder  during  the  efforts  of  cxpidsion. 

The  Coccijfjcus  is  situated  bcliind  and  pandlel  with  the  preceding.  It  ia  a 
triangular  plane  of  nmsctdar  and  tendinous  fibres,  arising,  by  its  apex,  from  the 
spine  of  the  ischium  and  lesser  sacr^-sciatic  li>'ament,  and  is  inserted,  by  its  base, 
into  the  margin  of  the  coccyx  and  into  tho  siclc  of  the  lower  piece  of  the  sacrum. 
This  muscle  is  continuous  with  the  posterior  border  of  the  Levator  ani,  and  closes 
in  the  back,  part  of  tho  outlet  of  the  pelvis. 

Rdatiom.  By  its  inner  or  jfch-ic  surface,  with  the  rectum.  By  its  extfrnal 
surface,  with  the  lesser  sacro-sciatic  ligament.  By  its  jxistcrior  border,  with  the 
Pyriformis, 

Action.  Tlic  Coccygei  muscles  raise  and  sapport  the  coccyx  after  it  haa  been 
pressed  backwards  during  dofee-ation  or  parturition. 

Pon\ti<m  of  the  Visrcra  at  the  OutlH  of  the  Pririn.  Divide  the  ct*ntml  (rMiftionuK  rtoiDl  or  the 
pt^riueum,  and  acpamic  the  rectum  from  lis  lonnoctions  l>v  dividiaio;  tho  6lnva  of  the  Lc-vator  sai. 
which  tiesccnd  upon  the  sides  of  the  prwslate  gland,  turn  it  hackwardn  townnJit  the  coccjx,  whca 
the  nndcr  tmrfnco  of  the  prostate  gland,  thu  neck  and  basu  of  the  bladder,  ibe  vcsicuUe  scmiaalc;, 
and  vii»a  di'fGreiitia  will  bo  exposed. 

The  Prostate  Gland  is  placed  immediately  in  front  of  the  neck  of  the  bladdcfr 
aroim*!  the  prostatic  portion  of  the  urethra,  its  base  being  turutxl  backwards,  and 
ila  under  surfncw  lowanls  the  rectum.  It  \a  retained  in  its  |K)sition  by  the  Ijcvauw 
prostata)  and  by  the  pubo- prostatic  ligament^  and  is  invested  by  a  donae  fibrous 
covering.  eoutinue<l  from  the  posterior  layer  of  the  deep  jwrine^d  fascia.  The 
longe.-it  diameters  of  this  gland  are  in  the  ante ro- posterior  direction,  and  trans- 
versely at  its  base ;  and  hence  the  greatest  extent  of  incision  that  can  l>c  made 
in  it,  without  dividing  its  substance  completely  across,  is  obliquely  outwards  and 
backwards.  This  is  the  direction  in  which  the  incision  is  made  through  it  in 
ac  operation  of  lithotomy,  the  extent  of  which  should  seldom  excee*l  an  inch  in 
Qgth.    The  relations  of  the  prostate  to  the  rectum  should  bo  uoticod :  by  moans 
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of  the  finger  introduced  into  the  gut,  the  surgeoa  readily  detects  enlargement  or 
other  disease  of  this  organ,  mid  be  is  enabled  by  the  same  means,  tu  direct  the 
point  of  a  catheter  when  il8  introduction  is  attended  with  much  difficulty,  either 
from  injury  or  disease  of  the  raembranous  or  prostatic  portions  of  the  urethra. 

Behind  the  prostate  is  the  posterior  surliice  of  the  neck  and  base  of  the  bladder ; 
a  small  triangular  portion  of  this  orguii  is  seen,  Umnded,  in  front,  by  the  prostate 
gland :  behind,  by  the  recto- vesical  ibid  of  the  peritoneum ;  on  either  side,  by  the 
vesiculas  scminales  and  vasa  doferentia :  and  separated  from  direct  contact  with  the 
rectum  by  the  rectovesical  fascia.  The  relation  of  this  portion  of  the  bladder  t»D 
the  rectum  is  of  extreme  interest  to  the  surgeon.  la  cases  of  retention  of  urine, 
this  portion  of  the  organ  is  found  projecting  into  the  rectum,  between  three  and 
four  inches  from  tlie  nmrgin  of  the  anus,  and  may  be  easily  perlbrated  during  life 
without  injury  to  any  important  parts ;  this  portion  of  the  bWder  is,  oonsequently, 


Fig.  3S3.— A  T1«V  of  tLu  Foitlti.iii  of  tliu  Visoeni  nt  tb.)  Oollet  of  tlie  Pfllrig. 


r..7M->  f^mttJ- 


frequently  selected  for  the  performance  of  the  operation  of  tapping  the  tladder. 
If  the  finger  is  introduced  into  the  bowel,  the  surgeon  rriuy  learn  t!»e  position,  as 
well  as  the  size  and  weight,  of  a  calculus  in  the  bhidder;  and  in  the  operation 
for  its  removal,  if,  as  is  not  unfrequewtly  the  case,  it  should  l:>e  lovlgcd  behind  an 
enlarged  prostate,  it  may  tie  easily  disphiced  from  its  position  by  pressing  upwards 
the  base  of  the  bhidder  from  the  rectum. 

Parts  concerned  in  the  Ojtvmtt'on  of  LUhotomy.  The  triangular  ligament  must  be 
replaced,  the  rectum  drawn  forwards  so  as  to  occupy  its  uurnial  iK)sition.  and  the 
student  should  tlien  consider  the  position  of  the  various  parts  in  reference  to  the 
lateral  operation  of  lithotomy.  This  operation  is  usually  pcribrmcd  on  the  left 
side  of  tne  perineum,  as  it  is  most  convenient  for  the  right  hand  of  the  operator. 
A  staff  havmg  been  introduced  into  the  bladder,  the  first  incision  is  commenced 
about  an  inch  and  a  half  in  front  of  the  anus,  a  little  on  the  left  side  of  the  raphe, 
and  carried  obliquely  backwards  and  outwards  to  midway  between  the  anus  and 
tuberosity  of  the  ischium.     This  incision  divides  the  integument  and  superficial 
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fascia,  the  external  hemorrhoidal  vessels  and  nerves,  and  the  superficial  anci  troiup 
vers*.'  iieriuuul  vessels;  if  the  forefinger  of  the  lell  hand  is  thrust  upwardo  and 
forwards  into  the  wound,  prcssiug  at  the  same  Lime  the  reoluin  inwards  an<l  back- 
wards, the  stall'  may  be  fell  iu  the  mcmbruuous  portion  of  the  urethra.  The  fioEer 
is  tlxod  upon  the  Htall',  and  the  structures  eoveriug  it  are  divided  with  the  point 
of  the  knife,  which  luusit  be  directed  along  the  groove  towards  th^  blad^ler,  tbccdge 
of  the  knife  being  carried  outwards  and  backward*;,  dividing  in  its  course  the 
mombmnous  jx^rtiou  of  the  urethra,  and  part  of  the  left  lobe  of  the  prostatAi  gland, 
to  the  extent  of  about  an  inch.  The  knife  is  then  withdrawn,  and  the  i'orefiuger 
of  the  left  band  passed  along  the  staff  into  the  bladder;  the  gtaff  having  beoD 
withdrawn,  and  the  position  of  the  stono  determined  upon,  the  forceps  aro  intro- 
duced over  the  finger  into  the  bladder.  If  the  Rtone  is  very  largo,  the  opposito 
side  of  the  prostate  should  be  not-ched  before  the  forceps  is  introduced ;  the  lingBT 
is  now  withdrawn,  tlie  blades  of  the  forccpa  opened,  and  maile  to  grasp  the  stone^ 
which  must  l>e  extracted  by  slow  and  c;mtious  undulating  movements. 

Partes  (lividfjd  in  the  opcmtimi.  The  various  structures  divided  in  this  operation 
area.-;  follows;  the  integument,  superficial  fascia,  external  hemorrhoidal  vcsi^la 
and  nerve,  the  posterior  fibi*es  of  the  Accelerator  urina\  the  Transveraus  pcrinei 
muscle  and  wtery  (and,  probably,  the  superficial  perineal  vessels  and  nerves),  the 
deep  ]>erineul  fascia,  the  anterior  fibres  of  the  Levator  aui,  part  of  the  Compreasor 
urcthnc,  the  membranous  and  prosiatio  portions  of  the  urethra,  and  part  of  the 
prostate  gland. 

V\z-  3M.— A  TransTtfrM  Section  of  tUa  Felrls  ;  iibowlng  tU«  Vt\t\e  TtmXa. 


Antt  rivri.'ntrul  A'u  r«S 
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inttraa:  J\(?;c  rSiw*/,  i  JK-*-.,  A=^l 
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parte  to  be  avoided  in  the  operation.  In  making  the  necessan,'  inri.<ions  in  tho 
perineum  for  the  extraction  of  a  calculus,  tlio  following  rules  should  he  observed: 
The  primary  incision  should  not  bo  made  too  near  the  middle  line,  for  fear  of 
wounding  the  bulb  of  the  corpus  spongiosum  or  rectum  ;  nor  too  far  exicmallT, 
otherwise  the  pudic  artery  may  be  implicated  as  it  ascends  along  the  inner  border 
of  the  pubic  arch.  If  the  incisions  are  carried  too  fcir  forward,  the  artery  of  the 
bulb  may  ha  divided  j  if  carried  too  iar  backwards,  the  entire  breadth  of  the- 
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prostate  and  neck  of  the  bladder  may  bo  cut  thrdugb,  wbich  allows  of  infiUratioQ 
of  urino  bebind  the  polvic  fascia  into  tho  loose  cellular  tisauo  between  the  bladder 
and  rectum,  instead  of  encaping  externallv;  diffuse  inflammation  ia  consequently 
Bet  up,  and  peritonitis  from  the  close  proximity  of  tlie  recto-veaical  peritoneal 
fold  13  the  consequence.  I^  on  the  contrary,  the  prostate  is  divided  in  front  of 
the  base  of  the  gland,  tbo  urino  makes  its  ^way  externally,  and  there  is  no  danger 
of  any  infiltration  takin*^  placa 

During  the  operatiuii,  it  is  uf  great  importance  that  the  finger  should  be  passed 
into  the  bladder  iM^/ore  the  staff  la  removed;  if  tliis  is  neglected,  and  the  incision 
made  through  the  prostate  and  neck  of  the  bladder  be  too  small,  great  difficulty 
may  be  experienced  in  introducing  it  aitcrwards;  and  in  the  cbild,  where  the 
connections  of  the  bladder  to  the  surrounding  parts  are  very  loose,  the  force  made 
in  the  attempt  is  sufficient  to  displace  the  bladder  up  into  the  abdomen,  out  of  the 
reach  of  the  operator.  Such  a  proceeding  has  not  unfrequently  occurred,  pro- 
ducing the  most  embarrassing  results,  and  total  failure  of  the  operation. 

Fi£.  395.— Side  Vlow  of  th«  Pelrla  VUoera  of  thv  Hole  Babjeot,  ehoviag  tho  Telrio 

Mid  Foriueal  FaKia. 


It  is  necessary  to  bear  in  mind  that  the  arteries  in  the  perineum  occasionally 
take  an  abnormal  course.  Thus,  the  artery  of  the  bulb,  when  it  arises,  as  some- 
times happens,  from  the  pudic,  opposite  the  tuber  ischii,  is  liable  to  be  wonndeil 
in  the  operation  for  lithotomy,  in  its  passage  forwards  to  the  bulb.  Tlie  accessory 
pudic  may  be  divided  near  the  posterior  border  of  tho  prostate  gland,  if  this  is 
completely  cut  across;  and  the  prostatic  veins,  especially  in  people  advanced  in 
life,  are  of  large  size,  and  give  rise  when  divided  to  troublesome  hemorrhage. 


Pelvic  Fascia. 

The  Pelvic  Fascia  is  a  thin  membrane  wbich  lines  tbe  whole  of  the  cavity  oi 
the  pelvis,  and  is  continuous  with  the  iranaverealis  and  iliac  fasciie.     It  is  attuched 
50 
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to  tbo  brim  of  ilie  pelvis  for  a  short  distance  at  the  side  of  this  cavity,  and  to  the 
inner  surface  of  the  huiie  round  the  attachment  of  the  Obturator  iatemiu.  At 
the  posterior  horJer  of  this  muscle,  it  is  continued  backwards  as  a  very  thin 
membrane  in  front  of  the  Pyriforrais  muscle  and  sacral  nerves,  behind  the  branches 
of  the  internal  iliac  artery  and  vciii  which  pcrfomle  it,  to  the  front  of  the  Bncrum. 
In  front,  it  follows  the  attichment  of  the  Obturator  internus  to  the  bone,  arches 
beneath  the  obturator  vessels,  completing  the  orifice  of  the  obturator  canal,  and 
at  the  front  of  the  pelvis  is  attached  to  the  lower  part  of  the  Bymphysis  pubis; 
being  continuous  below  the  pul)e«  with  the  fascia  of  the  opi>oaite  aide  so  as  to 
cloee  the  front  part  of  the  outlet  of  the  pelvis,  blending  witli  the  pofiterior  Liver 
of  the  triangular  ligament.  At  the  level  of  a  line  extending  from  the  lower 
part  of  the  symphysis  pubis  to  the  spine  of  the  ischium,  is  a  thickened  whitish 
oand ;  this  marks  the  attfvchmont  of  the  liCvator  ani  muscle  to  the  pelvic  fascia, 
and  corresponds  to  its  point  of  division  into  two  layers,  the  obturator  and  recto- 
vesical 

The  obturator  fascia  descends  nnd  covers  the  Obturator  intemus  muscle.  It  ia 
a  direct  continuation  of  the  pelvic  fascia  below  the  white  lino  above  mentioned^ 
and  is  attached  to  the  pubic  arch  and  to  the  margin  of  the  great  saeroscialic 
ligament.  This  frc«;ia  fornin  a  canal  fi)r  the  pui^io  vessels  and  nerve  in  their 
passage  forwards  to  the  perineum,  and  is  continuous  with  a  thin  membrane  which 
covers  the  perineal  aspect  of  the  Levator  ani  mu.sclc,  called  the  fVAio-rer/d^  or  aria/ 
fascia. 

The  recto-vmcal  fascia  Msceral  layer  of  the  pelvic  fascia)  descends  into  the 
pelvis  upon  the  upper  surface  of  the  tjcvntor  ani  muscl^  and  invests  the  prostate, 
bladder,  and  rectum.  From  the  inner  surl^ico  of  the  aymphyaia  pubis  a  short 
rounded  band  is  continued  to  the  upper  surface  of  tho  prostate  and  noclc  of  the 
bladder,  forming  the  pubo-prostiitic  or  anterior  true  ligaments  of  the  bladder.  At 
the  side,  tliis  fascia  is  connected  to  the  side  of  the  prostate,  inclosing  this  gland 
and  tho  vesical  prostatic  plexus,  and  is  coiitinuetl  upwards  on  the  Kurface  of  tho 
bladder,  forming  tho  lateral  true  ligaments  of  the  organ.  Another  prolongation 
invests  the  vesiculae  fieminales,  and  passes  acroAS  between  tho  bladder  and  rectum, 
being  contimious  with  thcTwrne  fascia  of  the  opposite  side.  Another  thin  pro- 
longation is  reflected  round  the  surface  of  the  lower  end  of  the  rectum.  The 
Levat^ir  ani  muscle  arises  from  the  point  of  division  of  the  pelvic  fascia;  the 
visceral  layer  descending  upon  and  being  intimately  adherent  to  the  upper  surface 
of  this  muscle,  while  the  under  surface  is  covered  by  a  thin  layer  derived  from 
the  obturator  fascia,  called  the  ischio-rectal  or  anal  fasriju  In  the  female,  tho 
vagina  perforates  the  recto-vesical  fascia,  and  receives  a  prolongation  from  it. 


INDEX.' 


Abdoven,  658 

apertures  fonnd  in,  659 

boondaries  of,  658 

lymphatics  of,  490 

mascles  of,  281 

regions  of,  659 

Tiacera  of,  659 
Abdominal  aorta.    See  Aorta, 
abdominat 

mosclea,  281 

ring,  external,  282,  760 
internal,  763 

viscera,  position  of,  659 
Absorbent  glands,  482 
Absorbents,  481 
Acermlns  cerebri,  528 
Acetabulum,  154 
Air-cells,  720 
Air-tnbes,  711 
Alse  of  nose,  580 

of  vomer,  92 
Alimentary  canal,  643 

subdivisions  of,  643. 
See  also  Stomach,  Intes- 
tines, &c. 
Allantols,  721 
Alveoli,  formation  of,  651 

of  lower  jaw,  93 

of  stomach,  666 

of  upper  jaw,  85 
Ampbiarthrosis,  185 
AmpuUffi  of  semicircnlar   ca- 
nals, 638 

of  tnbali  lactiferi,  756 
Amygdalee,  653 

of  cerebellnm,  531,  532 
Anastomosis  of  arteries,  358 
Anatomj,  descriptive,  33 

surgical,  33.    See  also  Surr- 
eal anatomj. 
Angle  of  jaw,  95 

nasal,  81 

of  pubes,  153 

of  rib,  117 

sac  ro- vertebral,  50 
Angular  movement,  187 
Animal  constituent  of  bone,  33 
Ankle-joint,  228 

arteries  of,  229 

bones  of,  228 

ligaments  of,  228 

relations  of  tendons  and  ves- 
sels, in  front  of,  229 
behind,  229 


Annnlns  ovolis,  693 
Antihelix,  629 
fossa  of,  629 
Antitragns,  629 
Antrum  of  Bighmore,  84 
Anns,  775 

mascles  of,  776 
Aorta,  361 

divisions  of,  361 
pinnses  of,  362 
abdominal,  418 
aneurism  of,  420 
branches  of,  420 
surgical  anatomj  of,  420 
arch  of,  361 
anenrisra  of,  364 
ascending  part  of,  362 
branches  of,  365 
descending  part  of,  364 
peculiarities  of,  364 
of  branches  of,  365 
of  conformation  of,  364 
of  direction  of,  364 
surgical  anatomj  of,  364 
transverse  portion  of,  363 
descending,  416 
thoracic,  417 
aneurism  of,  417 
branches  of,  417 
surgical  anatomj  of,  417 
Aortic  opening.    See  Opening, 
aortic, 
valves.    See  Valves. 
Apertnra  scales  vestibnli  coch- 
lea, 638 
Aperture  of  iter  chords  ante- 
rius,  632 

posterins,  632 
of  larynx,  707 
of  posterior  nares,  109 
See  also  Apertnra  and  Open- 
ings. 
Aponenrosis,  237 
of  deltoid,  299 
of  external  obliqne,  in  ingui- 
nal region,  759 
infraspinoas,  300 
of  insertion,  238 
of  investment,  238 
of  occipito-frontalis,  241 
of  soft  palate,  653 
pharyngeal,  656 
subscapular,  299 
supra-spinous,  300 


Aponenrosis — 
vertebral,  274 
Apophysis,  35 
Apparatus,  lachrymal,  627 

ligamentosus  colli,  195 
Appendages  of  eye,  625 
or  skin,  605 
of  ntems,  752 
Appendices  epiploics,  603, 673 
Appendix  of  left  auricle,  695 
of  right  auricle,  692 
vermiformis,  671 
Aqua  labyrinthi,  640 
Amiaiductus  cochleie,  70,  638 
Fallopii,  633 
Sylvu,  528 
vestibnli,  70,  638 
Aqueous    chamber,    epithelial 
lining  of.  623 
humor,  622 
secreting  membrane  of,  623 
Arachnoid  membrane  of  brain, 
508 
parietal  layer  of,  508 
stfQctnre  of.  508 
visceral  layer  of,  509 
of  cord,  501 
cavity  of,'  501 
Arbor  vitae  of  cerebellum,  533 

nterinns,  750 
Arch  of  aorta.   iSee  Aorta,  arch 
of. 
of  colon,  672 
crural,  760 
femoral,  760 
deep,  771 
nasal,  458 
palmar,  deep,  411 
super&ciai,  414 
plantar,  452 
of  pubes,  157 
supraorbital,  64 
of  vertebra,  40 
zygomatic,  105 
Arciform  fibres  of  medulla  ob- 
longata, 511 
Areola  of  breast,  756 
Arm,  arteries  of,  405 
bones  of,  129 
fascia  of,  302 
muscles  of  back  of,  304 

front  of,  302 
nerves  of,  669 
veins  of,  467 


'  Each  Artery,  Nerve,  Ifnsele,  Ao.,  U  plMed  in  the  Index  ander  the  head  of  Artery,  Kerve.  Masole,  Ae. ; 
Carotid  artery,  for  example,  being  fotmd  ander  Artery,  emrotid ;  Median  nerve,  under  Nerve,  median  ;  Ac. 
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^^M 

^^H        Arnold's  gaagUoa,  OM 

Arterj*  or  Arteries — 

Artery  or  Arteries—         ^^^^B 

^^H            Dene. 

basilar,  397 

posterior  of  brain.  390 

^^V               canal  for.  71 

brachial.  40.^ 

commnnicating     brunch     *f^^ 

V               Artcria  or  Artcrijc.     See  At- 

branches  of,  408 

dorsalts  pediM,  449           ^H 

■                         tery. 

peculiiirilii-H  of,  407 

of  ulnar,  416                   ^^^M 

H                ^rleri»  reccptacuU,  387 

fiuruical  aual<imy  of,  40i^ 
bront-huil,  418,  720 

coronary,  of  heart,  36S  ^^^^| 

^^^^         Artery  or  Arteries,  358 

375                  ^^^^1 

^^^H            anastomoses  of,  353 

buccal,  ZH 

left,  366                         ^^H 

^^H            eapillarj.  300 

of  bulb  of  nrcthrn.  434,  7B1 

peculiarities  of,  306     ^^^^| 

^^^H            coatB  of,  359 

culeanean,  internal.  4.'»2 

right,  365                       ^^H 

^^H                Areolar,  35d 

carotid,  367 

superior,  376                      ^H 

^^H               contractile.  369 

common,  367 

of  upper  lip,  376             ^H 

^^H                  elastic.  359 

left,  relations  of.  368 

of  lower  lip,  375                ^| 

^^H                «xtcraiil,  359 

pccalirtriiiei*  of,  370 

of  corpus  cavemoRum,  434    ^H 

^^H                 feDcstrated,  359 

Burgicul  unalomy  of,  370 

cremasteric.  438                     ^H 

^^H                 internal,  3^9 

exleruat,  371 

crico-tbyroid.  373                  ^H 

^^M           Tnifiaic,  :i5g 

Kurpicul  anatomy  of,  371 

cnlaneous,  445                         ^H 

^^H             diiitribulion  of,  358 

intcrool.  'M<a 

cyxtic,  423                                ^H 

^^H            epitbelinl  lining  or,  360 

cavemona  portion,  386 

deep  branch  of  ulnar,  416     ^H 

^^^B            motle  of  tlirision  of,  368 

cerebral  portion,  366 

cervical.  400                         ^M 

^^^1               of  oritriD  of  braochesof.  356 

cervical  portion,  38S 

palmar  arch,  411                 ^H 

^^^H            nerres  of,  360 

pctrou.1  portion,  386 

temporal.  3Ul                       ^H 

^^H            physic&l  nropertiea  o^  360 
^^m            sheath  or  3au 

surgical  anatomy  of,  38G 

deferent.  432                            ^M 

carpal,  anterior  of  radial,  412 

dental,  inrerior,  381               ^H 

^^H           struclnre  of,  361 

of  ulnar,  41*i 

superior,  381                      ^H 

^^H             subdivision  of,  3AB 

posterior  of  rudial,  412 

descending  nalatioe.  382  ^H 
digital,  of  plantar,  453          ^H 

^^H             inrgicDl  utBtomj  of,  3CL 

of  nlnnr,  416 

^^H             tortaosity  of.  359 

of  cavpmouA  body,  434,  73K 

of  ulnar.  416                        ^H 

^^H            vesaela  of,  360 

ceatrulia  modioli,  639 

dorsal,  of  lumbar,  428           ^^ 

^^^H 

retinte,  3911.  G22 

of  penis.  434 

^^H            kbdominal,  of  Inmbar,  43B 

cerebellar,  anterior,  397 

of  scapula,  405.     &«  aUo 

^^^1            accessory  piidic,  -133 
^^^1            acromtul  thurucic,  404 

inferior,  397 

Artery,  dorsalis. 

superior.  397 

dorsalia  hallucis,  449       ^^^^ 

^^^H             alar  thoracic,  405 

cerebral,  anterior,  390 

^^^^1 

^^H             &1vi-c>lar,  381 

middle,  390 

linguK,  373                 ^^^^| 

^^^1            anastomotic-a  magna  of  bro- 

posterior,  397 

pedis,  448                            ^H 

^^H 

cervical,  asccndinfr,  398 

branches  of,  449            ^H 

^^^H                of  frmoraL  443 

snperBcial,  398 

pecnliarities  of.  440               ^ 

^^^1             an^br,  37S 

princops,  377 

surgical  anatomy  of,  449 

^^^H             anterior  anricular,  379 

profuudu.  400 

penis,  434                            ^H 

^^^B                 carpal,  -IVZ,  41(> 

choroid,  anterior,  391 

pfjltii^s,  412                         ^H 

^^^B                 cerebellar.  397 

posterior,  397 
ciliary.  390 

scupulce.  4(»5                        ^H 

^^H                 cerebral.  390 

epig:i5tric.  437                      ^H 

^^H                 ehoniid,  391 

anierior.  390.  624 

pecnliarities  of,  438        ^H 

^^H                 ciliary.  390,  G24 

long.  390.  6:^4 

relation  of.  to  extcmi^H 

^^H                 cIreaniHe\,  405 

Rbort.  391).  624 

ring.  771                ^^^ 

^^^H                commtiuicutin;;.  390 

cinlti  of  Willis,  397 

to  inlemnl  ring,  764 

^^B               iDterco8tiil,  AW>.  418 

circum(le.\  of  arm,  405 

superiiir.  401)                   ^J 

^^^H               intcros9<'ous,  416 

anterior.  405 

superficial,  411               ^H 

^^^1                meniDf^eal,  387 

posterior,  405 

ethmoidal,  3^8                        ^H 

^^^1                peroneal.  452 

iUac,  438 

external  articular  of   knee.       ' 

^^^B                 Hinutt),  396 

BiiperUeial,  441 

445 

^^^1               temporal.  375 

of  thigh.  442 

carotid,  37L                       ^H 

^^^H                  Dinar  recarrent,  415 

ascending   branches  of. 

rirruinflex,  442                     ^^M 

^^^H                           St:e  Aortn. 

442 

hemorrhoidal,  434               ^H 

^^^K^^      articular,   of   knee,    inferior 

descending  branches  of. 

iliac.  436                       ^^^H 

^^^^^^                    external.  444> 

442 

malleolar,  448              ^^^^M 

^^^^^H                  inlemal,  446 

cstemal.  442 

obturator,  433             ^^^^M 

^^^^^^              BDporior  externa],  446 

inlern;il,  442 

plantar,  452                ^^^H 

^^^1                         internal,  445 

transverse   branches  of, 

pudic,  442                  ^^^H 

^^^1                 of  sciatic,  43f> 

442 

facial,  374                        ^^^1 

^^^1            RBccnJing  cervical,  396 

cochlear.  642 

pi'cuharities  of.  37fi     ^^| 

^^^1                 ]>haryn|rml.  377 

coccygeal.  435 

surgical  nnatomy  of.  3t^H 

^^H             auditory,  397.  642 

ccnliac  axis.  421 

trimi«  verse,  378                   ^H 

^^^1              auricular,  anterior,  379 

colica  dextni,  425 

femorul.  4'iH                            ^^ 

^^H                poatcrior,  377 

media.  425 

l>runche!i  of.  441              ^H 

^^H             axillary.  403 

sinistra,  425 

peculiarities  of.  440        ^^ 

^^^B                 bmnches  of,  404 

comes  nervi  ischiadic!,  435 

surgical  onatomy  of,  44^H 

^^H                 peculiaritiett  of,  404 

phrenici.  399 

deep,  442  ^H 
frontal.  3H9                           ^1 

^^^1                 surgical  anatomy  of,  404 

comititmicuting,   anterior,  of 

^^H            asyfoa  articular  of  knee,  446 

brain,  390 

gastric,  421                   ^^^M 

^H 
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1 

Arterr  or  Arteriea— 
orBplcQio.  423 

Artery  or  Arteries — 

Artery  or  Arteries —                     ^^ 

1 

dorsal  of  foot.  452 

palatine,  aj<cending,  375            ^H 

1 

gustro-duodenali?,  422 

ofhond,  415 

d.^cendiug.  362                 ^^^H 

1 

ejiiitloioa  dexim.  422 

aDtt'rior,  416 

^^^^H 

w 

ga.4tro  epiploica  sinistra,  423 

posterior.  416 

of  phartiigeal,  378            ^^^^| 

gluteal.  436 

of  radial,  412 

posterior.  3)^2                     ^^^H 
palmar  arch.  <lecp,  411        ^^^H 

deep,  436 

intesUoi  tennis,  421 

infi-rior,  435 

labial.  375 

superficial,  414               ^^^^| 

siiptTficinl,  436 
lelicme.  l;i8 

inferior,  375 

tntcniriAerc,  413                    ^^^^| 

lathrvmnl,  388 

palpebral,  3f8                        ^^^| 

bemorrhoidnl,  external,  434 

laryngeal,  393 

pancreatic,  423                       ^^^H 

inferior,  434 

inferior.  373 

pancreatica  magnic.  423             ^H 

middle.  43*2 

superior,  373 

parvffi,  423                               ^H 

superior.  425 

lateral  sacral,  436 

pancrcatico-dnodenalis.  42tt       ^H 

hepatic,  421,  678 

spiDiiI,  396 

inferior.  424                                ^H 

h;oid  branch  at  lingual,  373 

lalenUis  nasi,  376 

perforating,   313,  400.      Sfe      ^M 

of  fiopcrior  thjTnid.  'M'l 

lingual,  373 

I'erforating  arteries.                 ^| 

hypognitriciortptus.  699,701 
bow  oblilcTtitcU,  702 

surgical  anatomy  of^  374 

pericardiac,  4flO,  417                    ^H 

long  ciliiiry.  370,  624 
tnonicic.  405 

pcrinenl.  snpertlcial,  4^             ^H 

Deo-colic,  425 

trunMvcrsc,  434                  ^^^^H 

iliac,  42H 

lumUiir,  427 

^^^^1 

circDmdex.  438 

ilio-lumbar  of  the,  4116 

unlcrior.  452                       ^^^^B 

cnmiiioii,  428 

mnllcnlar,  4'I8 

pbnfA-ngpa  nMi-enden»,  377           ^^M 

Ipft,  428 

cxtemal,  44R 

phrenic.  427                               ^^^H 

right,  428 

ioterniil.  448 

superior.  399                      ^^^^| 

pfcnliaritics  of,  429 

mammarv,  intfraol,  39'J 

plantar,  452                            ^^^^| 

surgical  anatoin;^  of,  429 

ma^sctenc,  381 

externa).  452                     ^^^1 

external,  436 

maxillary,  intomal,  379 

internal,  452                      ^^^^| 

Borgicat  ADatoiny  of,  i'^~ 

median,  397,  416 

popliteal,  444                         ^^^^| 
bmnches  of,  445               ^^^^| 

internal  430 

of  forearm,  416 

at  birth.  431 

of gpiual  cord.  397 

peculiarities  of,  445            ^^^^B 

peculiarities  of,  in  foctuK, 

mi-<Ua»tin:il,  400 

surgical  anatomy  of,  445          ^H 

430 

posterior,  41ft 

posterior  nnrionlar,  377                ^H 

snrgicnl  nnatomy  of,  431 

meningnnl.    from    ascending 

carpal.  412.  416                           ^M 

of  ilio-Ininbiir.  436 

pliiiryngc:il.  37fi 

cerebrnl,  397                              ^M 

inferior  cerebelbj,  397 

anterior,  from  carotid.  387 

choroid,  397                                  ^M 

coronary.  375 

inferior,  from  occipital. 377 

circ.umtlcx  of  arm.  405             ^H 

denltil,  3t<l 

middle,  from  internal  max- 

communicating. 390                 ^H 

rluteal.  435 
lemorrhoidol,  434 

illary.  379 

interosseous,  416               ^^^^| 

posterior,  from  Tertebml. 

meningeal,  396                  ^^^^| 

Ubial,  Tij 

396 

palutise,  382                       ^^H 

laryngeal.  373 

small,  from  internal  ma.\- 

recurrent  interosseoaa,416       ^M 

meningeal.  377 

illjry.  3mO 

spinal.  397                                   ^M 

mesenteric.  425 

raesenteric.  inferior,  425 

sccpnlar.  399                              ^H 

palatine.  375 

superior,  423 

temporal,  378                     ^^^M 

pcrfuraling,  443 

metacarpal,  412 

clnar  recanvnt,  4!5           ^^^^| 

profunda.  409 

mctatnrsea,  449 

prioceps  cer^'icis,                   ^^^^1 
pollicis,  413                           ^^^H 

pidic,  442 

metatarsal.  449 

pyloric,  422 

middle  cerebral,  390 

profunda  ofarm.  inferior,  409        ^M 

thyroid.  393 

sacral.  428 

snporior,  409                          ^H 

vesicul.  432 

mosculo- phrenic,  400 

cervicis,  400                            ^^M 

infra-orbiial,  3B1 

mylo-hyoid,  381 

fcmoris.  442                        ^^^^M 

innominaK^,  'M'lG 

nasal,  3^2 

ptcrA'goid,  2t^\                        ^^^^M 

pecaliaritics  of,  366 

of  ophthalmic,  389 

pterygo-polatinc,  382            ^^^^| 

sargieal  anutomy  of,  367 

of  8*?ptura.  37.') 

]uibic,  438                               ^^^H 

intercoiatal,  4mi,  41H 

nutrient  of  femur,  443 

jmilic,  accessory,  433             ^^^^| 

* 

anterior.  400,  418 

tiljula,  452 

external,  442                       ^^^^| 

dorsal,  41  d 

humerus,  409 

deep,  442                         ^^H 

superior,  400,418 

radius.  416 

^^^^1 

intornul  auditory,  642 

libiu,  452 

BU]>cr6cial.  442               ^^^^| 

calcaneaD,  452 

ulna,  416 

superior.  442                   ^^^^| 

carotid,  385 

obturator.  432 

intunial.  433                        ^^^^ 

circnmflpi  of  thigh,  442 

external,  433 

peculiariiios  of,  433         ^^^H 

iliac,  430 

intemu).  4.13 

in  lemnle,  435                     ^H 

malleolar.  44-3 

peculiariliea  of,  433 

pulmonary.  453,  694,  720              ^H 

mamtnurr,  399 

relations  of,  in  hernia,  772 

pyloric.  422                                    ^H 

niaiillary,  379 

occipital,  .176 

inrerlDr,  422                        ^^^^| 

obturato'r,  433 

ccsophageal.  398,  418 

of  hepatic.  422                   ^^^1 

pUntar.  452 

ophthalmic,  367 

radial,                                  ^^^H 

pudic.  433 

orbital,  3fM) 

branches  of.  412                ^^^^| 

interosseous  ofDloar,  415 

ovarian,  427 

peculiarities  of,  411           ^^^^| 

^^1 

m                             ^^1 

r              IXDEX. 

^^H 

^^^      Artery  or  Arteries— 

Artery  or  Arteries — 

ArliCDlalions —                    ^^^^fl 

^^B             relations  of,  in  rorearm,  4U 

8upni-«capular,  308 

cari>al,  217                                  ^H 

^^H                     Imud,  411 

sural,  4-1 5 

car]>[>-metaearpal,  218       ^^^^B 

^^^1             enrptnil  aaalomy  of^  411 

tarsal  449 

clasaificatioD  of,  166           ^^^^B 

^^H         radialU  iodicu,  413 

tardea,  449 

coccytreal.  205                    ^^^^H 

^^H         nmine,  373 

temporal,  37fl 

coBto^-larirnlar.  203         ^^^^B 

^^H        reearreot  ioterosseoos.poatc- 

anterior,  373 

^^^H 

^^B 

deep.  3Sl 

-Iniof'verse,  109           ^^^^H 

^^B            ndial.  412 

middle,  378 

•vertebral,  19T             ^^^^| 

^H            tibia).  448 

piiel^rior,  378 

^^^^H 

^^^1             tihiar,  anterior,  415 

surj^ival  anatomy  of,  379 

femon>-lll>iaI.  223              ^^^H 

^^^V                 uoitterior,  4L5 
^H          rmifti,  42ti.  726 

thoracic,  acromial,  404 

^^^H 

alar,  405 

hand,  217                          ^^^B 

^^H          sacni  tuffdia,  423 

aorta,  417                            ^ 

hip.  221                             ^^H 

^^H          suL-ml.  liitPi-ul.  436 

long.  405 

inunorable,  184                 ^^^^B 

^^V              mitiaic.  428 

sunorior.  404 

knee.  223                          ^^^H 

■               flcupaUr,  posterior.  309 

thyroid,  inferior,  398 

larynx.                              ^^^^H 

H                 Bcintic,  43j 

BOperior,  372 

lower  extremity,  221         ^^^^| 

H                short  ciliary,  300,  C24 

surgical  anatomy  of,  373 

mctacar[>al,  209                           ^H 

^^^          sii^oid.  42fi 

axis,  3Dd 

metacarpo-phaloDgcul.  '220        ^| 

^^K          sj>erniatic,  427.  "40 

tibial,  anterior,  446 

metatarsal,  233                            ^| 

^^^B          spbeno-paluiinc,  3B2 

branchtH  of,  448 

inctatarso-pUaUngcaU  233       ^H 

^^H          spinal,  aiilc-riur,  39(> 

peculiarities  of,  447 

mixed,  185                                ^H 

^^H              frtiin  the  intercustol,  418 

snrg:ical  anatomy  of,  4 17 

movable,  185                               ^H 

^^^B            in  thu  luias,  436 

posterior.  4oO 

movements  of.  187                     ^^M 

^^^B             in  tho  ufck,  39fi 

brancheti  of.  451 

occipilo-atluid,  194                   ^^B 

^^^B            in  t)ie  thorax,  418 

peculiarities  of.  450 

-axoid,  105                    ^^^H 

^^H 

snrgical  anatomy  of,  4.')0 

of  pelvu,  204                        ^^^M 

^^^P            from  tbc  Itimbar,  428 

recurrent,  44S 

with  spine,  203                ^^^H 

^^H            mctliiiu.  3:>7 

ionaillar,  375 

phnlun^eu,  234  y               ^^^^B 

^^^B             po»lcrit>r,  307 

^^H             from  the  Tcrtebral,  39G 

transverse  of  basilar,  397 

205                            ^^^^H 

facial,  37ti 

radio-carpal,  216                       ^^B 
-ubar.  inferior,  214         ^^^H 

^^F        Bplcoic,  423.  Cii'6 

tranBTcraolis  coll^  398 

W               stemo-maetoid,  373 

tympanic,  from  inteniol  caro- 

^^^M 

^^^         stylo-mast  Old,  377 

tid,  3H- 

Biiperior,                 ^^^^M 

^^BL         sabclaviao.  391 

rromiDtemalmaxiUary,370 

Racr<H:occygeal,  205          ^^^^| 

^^H            bniDclte»  or.  395 

ulnar,  413 

-Oiac,                            ^^^H 

^^m             fir-it  ynrl  of  loft,  39^ 

branches  of,  415 

-ecialic,  204                 ^^^^H 

^^1 

peculiiirttifs  of,  414 

203             ^^^H 

^^^1            pcLuharitics  of,  393 

reUtioos  of,  in  forcann, 

ceapulo-cliivicular,  203        ^^^H 

^^m 

413 

humeral.  210                           ^^M 

^^^M           second  portion  of.  392 
^^^H             surgical  aniitoniy  of,  393 

in  biincl.  414 

shoulder,  210                               ^H 

in  wrist,  414 

of  ttpiue  with  cranium,  193       ^M 

^^H            thinl  portion  of.  303 

Rnr^cul  aiMttiimy  of.  414 

EtemD-clarirulnr,  2U7                 ^H 

^^^P          Kublin^aiul.  373 

recurrent,  anterior,  415 

of  i^tentum.  202                           ^H 

^^B         tiiibniHxillary.  375 

lostcrior.  415 
umbi  ical  in  to-tuB,  699,  701 

tarsal.  229                                   ^M 

V                sabinouliil,  373 

tarso-mojatartal,  333                ^H 

^^^           subscapular,  405 

how  obliu- rated,  702 

temporo-maxitlarT.  195             ^^M 

^^H          BUjicrliciul  cervical,  308 

uterine,  ■J32 

tibio-fibtilar.  infcnor,  227          ^H 

^^H              circumlli'X  iliac,  441 

vajriial,  4:12 

middle,                                 ^^^^H 

^^H              opigustric,  441 

va>a  aberrantta  of  arm,  407 

226                   ^^^^1 

^^H              palmar  arch,  414 

brcvia.  423 

of  the  trunk,  188               ^^^H 

^^^B             periucul,  434 

inteslini  tenate.  424 

of  lympnnic  bones,  G35              ^H 

^^H         Bupcrliciulis  voltD,  412 

vertebral,  31IG 

of  upper  extrt'tuity.  2u7             ^H 

^^H         iuponor  cerebellar,  307 

vesical,  iaferior,  432 

of  vertebral  coloma^  1?A           ^| 

^^^B             corimary,  376 

middle,  4:V2 

wrist.  216-^                                  ^1 

^^H 

su  lerior,  432 

vosti  jular,  642 

ArylCD{M;pipIotti(leanfolds,707    ^| 

^^^1             epiiraiitricN  400 

Astragalus,  173                               ^M 

^^^B             hemorrhoidal,  425 

Vidian,  3K2 

Atlan.  42                                       ^B 

^^H              iDtereuBtnl.  400,  41H 

Arthrodia.  1H5 

development  of,  49                   ^H 

^^^B              lar^DKi'al.  373 

Articular  carlilacrc.  IBl 

Atrabilian*  cap»<ulc8,  729              ^^ 

^^^B             mrscnterir,  423 

lamella  i»f  iHiiie.  iMl 

Auditory    cnnuL      ^tM   Canal. 

^^^1             perfumtiiiK.  '143 

Artii'ubilion*,  Ibl 

auditory.                              ^^j 

^^m             phr^'uic.  3<.I0 

acntmio-clavicular,  208 

mealUK.  external,  C9                   ^H 

^^^B             profuiichv  409 

auklii,  22« 

inteniol,  70                       ^^^^B 

^^^B             pnUic.  442 

osiragahM^alcaueal,  230 

Auricle  of  ear.  628                 ^^^H 

^^^P             (honu-ic-,  404 

•scaphoid,  232 

cartilafi^  of,  629         ^^^^f 

^^H             thyroid,  372 

atlo-axoid,  lOl 

]iirament5  of.  C20              ^^M 

^^^P 

calc-une(ML8tra<nUDid,  230 

etnictnrt.'  of.  C20                ^^M 

^^^B         Bupra-iirbilal,  388 

-cuboid.  230 

of  heart.  t'.OI,  G96                   ^H 

^^H            -renal,  420 

-scaphoid,  231 

appendix  of.  C92.  695       ^M 
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Auricle  of  ear^- 
left,  695 

openings  in,  69%  696 
right,  692 
einus  of,  692,  695 
yalves  in,  693,  696 
A  uriculo- ventricular  groove  of 
heart,  691 
openiuK.  left,  696,  697 
right,  693,  694 
Axes  of  the  pelvia,  157 
AxUIa,  401 

dissection  of,  293 
Axillary  epace,  401 

surgical  anatomy  of,  401 
Axis.  43 

.development  of,  49 
cerebro-spinal,  495 
c celiac,  421 
thyroid,  398 
Axis^ylinder  of  nerve  tubes, 
496 

BACK,mnscleB  of.  first  lByer,269 
second  layer.  272 
third  layer,  273 
fourth  layer,  276 
fifth  layer,  278 
Bartholine,  duct  of,  655 

gland  of,  747 
Base  of  brain,  517 
of  skull,  external  surface,  102 
internal  surface,  100 
Bauhiu,  valve  of,  671 
Beale's  researches  on  the  liver, 

680 
Bend  of  elbow,  407 
Berzelius's  aualysis  of  bone,  34 
Bicuspid  teeth,  646 
Biliary  ducts.    See  Bucta,  bili- 
ary. 
Bladder,  729 
arteries  of,  732 
base  of,  730 
body  of,  730 
cervix  of,  730 
false  ligaments  of,  731 
female,  relations  of,  748 
fundus  of,  730 
interior  of,  731 
ligaments  of,  730 
lymphatics  of,  492,  732 
neck  of,  730 
nerves  of,  732 
shape,  position,  and  relations 

of,  729 
structure  of,  731 
summit  of,  730 
surgical  anatomy  of.  730 
trigonum  vesicae  of,  732 
true  ligaments  of,  730 
nvula  vesicae,  732 
veins  of,  732 
Blood,  circulation  of,  in  adult, 
691 
in  foetus,  700 
Body  of  a  tooth,  645 

of  a  vertebra,  41 
Bone,  affected  with  rickets,  ana- 
lysis of,  34 
animal  constituent  of,  33 


Bone — 
arteries  of,  37 
apophyses  of,  35 
articular  eminences  of,  35  - 
canaliculi  of,  37 
cancellous  tissne  of,  33 
chemical  analysis  oC  33 
compact  tissue  of,  33 
development  of,  38 
diplo'e  of,  35 

earthy  constituent  of.  33 
eminences    and    depressions 

of,  35 
epiphyses  of,  35 
general  properties  of,  33 
growth  of,  40 
Haversian  canals  of,  36 

systems  of,  36 

spaces  of,  37 
inorganic  constituent  of,  33 
lymphatics  of,  38 
marrow  of,  38 
medullary  canal  of.  38 

membrane  of,  38 
microscopic  structure  of.  36 
nerves  of,  38 
number  of,  40 
organic  constituent  of,  33 
ossification  of,  38 

intra-cartilaginous.  39 

iotra-membranous,  39 

period  of,  39 
ossiBc    centres,  number  of, 
39 

mode  of  union  of,  39 
periosteum  of,  38 
spongy  tissue  of,  33 
structure  of,  33 

of  the  extremities  of,  35 

of  the  shaft  of,  35 
surfaces  of,  35 
veins  of,  37 
vessels  of,  37 

ankle,  228 

astragalus,  173 

atlas,  42 

axis,  43 

calcanoum,  170 

carpal,  140 

clavicle,  121 

coccyx,  54 

cranial,  57 

cuboid,  173 

cuneiform  of  carpus,  141 

of  tarsus,  175 
ear,  634 
ethmoid.  77 
facial,  57,  80 
femur,  158 
fibula,  168 
finger,  147 
fiat,  34 
foot,  170 
forms  of,  34 
frontal,  63 
hand.  140 
humerus,  129 
hyoid,  111 
ilium,  149 
incus,  634 


Bone — 
inferior  maxtUaiy,  92 

turbinated,  91 
innominate,  149 
irregular,  35 
ischium,  152 
lachrymal,  86 
lesser  lachrymal,  86 
lingual,  111 
long,  35 
magnum,  145 
malar,  87 
malleus,  634 
maxillary,  inferior,  92 

superior,  81 
metacarpal,  146 
metatarsal,  177 
mixed,  35 
nasal,  81 
navicular,  of  carpus,  141 

of  tarsus,  175 
occipital,  57 
orbicular,  634 
palate,  88 
,    parietal,  61 
patella.  164 
pelvic,  155  ■ 
phalanges,  of  foot,  178 

of  hand,  147 
pisiform,  143 
pubic,  153 
radius,  138 
ribs,  116 
sacrum,  50 
scaphoid  of  carpus,  141 

of  tarsus,  175 
scapula,  123 
semilunar,  141 
sesamoid,  179 
short,  35 
sphenoid,  72 
sphenoidal  spongy,  76 
spongy,  91 
stapes*,  634 
sternum,  112 
superior  maxillary,  81 
supernumerary,  80 
tarsal,  170 
temporal,  67 
tibia,  165 
trapezium,  143 
trapezoid,  143 
triquetral,  80 
turbinated,  inferior,  91 

middle,  78 

superior,  78 
tympanic,  634        • 
nina.  133 
unciform,  145 
ungual,  147 
vertebra  dentata,  43 

prominens,  44 
vertebrffi.  cervical,  41 

coccygeal,  54 

dorsal.  44 

lumbar,  47 

sacral,  50 
vomer,  92 
Wormian,  80 
Bostock's  analysis  of  a  rickety 

bone,  34 
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^^^ 

H            BowmaD  on  structure  of  kidner, 

t?an&l  or  Canals — 

Cartilage  or  Cartilages —      ^^^^M 

■ 

for  Jucubsun'a  nerre,  Tl 

of  tlio  pinna.  629                ^^^H 

H             Brncfaiu  oropti<:  lobes.  529 

laehyrmal.  &3,  628 

of  SuDtuhui.  705                 ^^^^H 

H             Bntin.  fiOT.    Sit- hIm)  Cerebram. 

:nalar,  88 

palpebral.  625                       ^^^^H 

^^          arachnoid  of,  flOB 

naaal,  81 

permanent,  IBl                   ^^^^^| 

^^K         base  of,  517 

naso-palatine,  82 

reticular.  182                      ^^^^B 

^^^H         dnra  m&tT  of.  507 

of  Nuck,  745 

semilunar  of  knee,  325               ^H 

^^^B         interior  of,  519 

palatine,  accessory,  88 

of  Kcptum  of  nose,  612               ^H 

^^^B          Uleral  ventriclos  of,  tt22 

anterior,  90 

RpongT,  1^2                               ^H 
Btratiiorm.  183                   ^^^H 

^^^1         lobe  of,  flDtcrior.  517 

posterior.  H8 

^^^1              middle  of,  517 

of  Petit,  624 

structure  of,  IBl               ^^^^H 

^^^H              postcriiir  of,  517 

portal.  680 

^^^H 

^^^H           tncniliriiiu's  of,  5(17 

pti-rygoid,  7.5 

t>-mporarT.  38,  181             ^^^^H 

^^^B          pia  mater  of.  501) 

pt  err  ffo-pala tine,  74 
snenil,  53 

^^^H 

^^^H          sulidiviKinii  into  pnrtu,  507 

of  tmrhou.  712                   ^^^^^B 

^^^1          under  surfare  of,  517 

spcrmatir.  7ti2 

^^^H 

^^^B          upper  Burfnee  of,  617 

of  spinal  cord.  506 

^^^^H 

^^V         weight  of,  607. 

spiral,  of  cochlea.  639 

ye  lav.  182                          ^^^H 

H            lireofits.  750 

of  modiolus,  639 

Cartilaj^es  minores   of  nose]         i 

H             Brim  of  pelvis,  155 

semicirtrnlnr.      Se9  Bemicir- 

612                                               1 

H             Bronchi,  1V2 

cular  eanals. 

CartllafTo  trittcea,  70A                    ^H 

K                mode  of  sabdiriiiion  in  luntr. 

for  tensor  tympunl,  634 

Caruncle,  lachrymal.  C26               ^H 

^^ 

vertebral.  57 

Carantjula  lacr^'malis,  626             ^^m 

^^^p         septum  of,  712 

Vidian.  75 

m;>mmillarifl,  536                         ^H 

^^^          utrnr.turc  of,  in   lobnlen    of 

of  Wirsunjr.  fiSS 

Cariinculs  myrtiforraea.  747         ^H 

H                         lung.  7)9 

Canaliculi  of  bone,  37 

Casscrinn  ^unplion,  .^46                 ^H 

H              Branaer'ti  glundit,  669 

of  ej-elids,  «28 
CanuIiH  spiraliH  modioli,  640 

Cauda  equina.  54^2.  n84                    ^H 

H             Hnbonoeele,  1G5 

Cava,  vena.     St-t  Vena  cato.       ^H 

■             fialb.  artery  of,  434.  in 

Canrcllous  ti-tsiie  of  bone,  33 

(.'avemous  body,  artery  of,  434.    ^H 

H                of  corpus  cavemosnm,  4.34, 

Canthi  ofevclids.  625 

^B 

^^             738 

Capillaries  ,"360 

Cavities  of  reserre  of  the  teeth,  ^| 

^^^fe         of  corpus  spoDgiosDiD,  434, 

ditimctcr  of.  360 

G51                                         ^B 

V          7:^ 

form  of,  360 

Cavilv.  cotyloid.  153                      ^H 

olfactory.  535 

number  of,  3fil 

di^'itul  of  fifth  ventricle.  523    ^M 

Bulb!  veslibuU,  747 

structure  of.  361 

of  laicrnl  ventricle,  523        ^H 

Bulbous  ])ortion  of  urethra,  737. 

pulmonary.  720 

glenoid,  127                                 ^H 

Bulbs  of  the  fornix,  51 » 

Cai>ilula  larynpis,  705 

of  pelvis.  156                       ^^^H 

Barsw  nmcowc.  184 

Capsule,  atrabiiiary,  728 

sigmnid,  135,  139              ^^^^B 

Bursal  synoviul  mcmbnmcs,  1S4 

ofOlifi8on,678 

uf  radius.                        ^^^^H 

of  tie  lens,  623 

of  ulna,  135                    ^^^^H 

Cmccv,  670 

in  fa'tus,  623 

Cells       bone.  37                   ^^^H 

Calamus  scriptorius,  512 

of  Matrnfrhian  bodies  of  kid- 
ney, rift 

ethmoidal.  78                     ^^^^H 

C'alcaofum,  170 

679. 680               ^^^H 

Calyces  of  kidney,  726 

Biipra-renal,  727 

^^^^H 

Canal  or  CanaU— 

Caput  comu  postcrius,  505 

Cement  of  teeth.  649            ^^^H 

^—           accessory  piilaline.  68 

gHllinuiTinis.  733 

formation  of.  051                ^^^^H 

^^^b         alimcDtarv.  643 

Carpus,  U» 

('entres  of  ossification,  ^9           ^^B 

^^^H          ooterior  dental,  83 

articulations  of,  217 

Centrum  ovalo  niajus,  521           ^H 

^^^1              pDlutiae.  h5,  102 

development  of.  14)^ 

minus.  520                                   ^H 

^^^H          fur  Arnold'i)  nerve,  71 

Cartils^  or  Cartilages- 

CerelcUi  incisure  anterior.  .'i3l   ^H 

^^^H          auditory,  031 

articular,  181.  182 

poxterior.  531                             ^H 
Cere  lellnm.  530                                ^M 

^^^H             cartilaginous    portion    of. 

arytenoid,  704 

^H 

of  anricle.  629 

corpus  denlatam  of,  533           ^H 

^^H              external,  fi9,  6.^1 

of  brunrhi,  720 

piii}ilion  of,  .533                   ^^^^H 

^^^H              internal,  TO,  G42 

celli  of.  1  Rl 

licmispheres  of.  5.30          ^^^^^| 

^^^B              osseous  portion  of,  631 

circumferential,  183 

Uimime  of.  531,  533           ^^^H 

^^^1         carotid, 

connvctinp,  183 

lul.es  of,  531                        ^^^H 

^^^1         central  ormodiolas.  639 

costal,  121) 

lolmlus  c^'ntralis.  530               ^H 

^^^B         for  chorda  tMnpani.  68,  631 

cricoid,  704 

meitiiin  lobe  of.  529                    ^^M 

^^H          of  cochU-o,  ^38 

cuneiform,  705 

peduncles  of.  529,  533,  634       ^M 

^^^H          crural, 

of  ear.  G2  9 

structure  of,  533                        ^H 

^^^H          dental,  aulcrior,  83 

ensiform.  114 

under  surface  of.  531                ^^B 

^^^B              inferior,  94 

rif  epiglottis,  705 

upper  surface  of,  530          ^^^^1 

^^^H              poHlerior.  @2 

fibro-,  1S3.    See  Fihro-carti- 

^^^H 

^^^H         ethraoidal.  autttrior,  66,  78 

Irtpe. 

ventricle  of.  533                 ^^^^H 

^^^H             posterior.  GS,  78 

intorarliriilar.  183 

weight  of.  530                               ^H 

^^^H         femoral, 

iDtercellularsubatanceof,  182 

Cerobro-gpioal  axis.  495        ^^^H 

^^^H         Huversian,  of  bcoe,  36 

intcrosseoaa,  183 

Quid,  ftUl.  509                    ^^^H 

^^^1         incisive.  1(»2 

of  larynx,  703 

nerves,  498                       ^^^^H 

^^^H         infraorbital.  H3 

structore  of.  706 

Cerebnim,  515                       ^^^^^B 

^^^H         inguinal,  762 

of  the  no8c„fil2 

baeo  of,                            ^^^^H 

^^H 

'          INDEX. 

^^^^^^      m     ^M 

H         Ccrphram — 

Clavicle — 

Commissures  of  bnun—                    ^^| 

^B             cummissares  of.  529 

of  acromial  end  of,  321 

ftiifl.  J2H                                            ^H 

"              convolutinns  of,  rjir* 

of  sternal  end  of.  321 

of  Epinal  cord,  gray,  504                 ^^H 
w  lite.  504                                  ^^M 

corticul  subxlancc  uf,  5X5 

peculiarities  of,  123 

crura  of.  620 

stmctare  of,  123 

Compact  tiFsue  oflwnc,  33                ^^H 

fibres  of.  529 

Clitoris,  747 

Conanum.  528                                      ^^| 

fiasnre  of  Hylvia?.  518 

fra'num  of,  747 

Concha,  629                                          ^^ 

longitudinal,  517 

lymphatics  of,  491 

Condyles  of  bones.    Srf-  IJcm-s.                 ■ 

general  arruDgcmcDt   of  its 

muscles  of,  747,  780 

Congenital  fiBsurcs  in  cranium.          ^M 

parts.  520 

prepuce  of,  747 

^M 

;r«y  niHtter  of.  515 
lemispherra  of,  515 

structure  of,  747 

Coni  vasculosi,  741                              ^^| 

Coccvx,  54 

Conjoined   tendon   of  ti]1ertr.d          ^^H 

interior  of,  520 

artlcolntions  of,  53 

obli(iup  and  tranaversaUs,         ^^H 

kbi&or.52l 

attachment  of  mascles  to,  55 

^H 

lobes  of.  517 

coniua  of.  55 

Conjunctiva,  626                               ^^H 

liedanolcfl  nf,  519 

development  of,  55 

palpebral  folds  of,  627                      ^^H 

stroclure  of.  529 

Cochlea,  039 

Conjunctival  epithelium,  616                  fl 

naLci,  515.  516 

aqueduct  of  70,  640 

('onus  arteriosus,  694                          hH 

I'apcrior  nnglia  of,  533,  527 
QDilcr  BurTuce  of,  517 

arteries  of,  642 

{ 'onvolntion  of  corpns  collouum,         ^^H 

central  Bxia  of,  639 

^H 

upper  surface  of.  515 

cupola  of.  C39 

of  Inngitndinul  fissure,  517            ^^H 

ventricles  of,  622 

denticulate  lamina  of.  640 

Biipra-orbital,  517                            ^^H 

Cervix  corDQ  poet«riiia,  505 

hamular  procc-sa  of,  640 
infundibulara  of.  (339 

Convolutions  of  cerebnim.  cor.         ^^H 

uteri,  750 

tical  substance  of,  515             ^^| 

Chambers  of  the  eye.  622 

lamina  spiralis  of,  639 

stmctun?  of,  515                                ^^H 

Check,  mascles  of,  248 

membranuiiB  zone  of,  639 

vrhite  matter  of,  515                         ^^H 

Checks,  &44 

modiolus  of,  639 

Cord,  spermatic.    Sc«  8penn>         ^^H 

structure  of,  f>44 

nerves  of,  642 

atic  cord.                                ^^^ 

Chemical  aimlysis  of  bone,  H3 

osseous  sone  of.  640 

spinal.    *S^«  spinal  4'ord,           ^^H 

of  ceri'bro-spinal  fltiifi.  509 

Bcala  tym  >auL  of,  €40 
vestibu  i  of,  640 

Cordiform  tendon.  291                      ^^M 

of  dentine  or  ivory,  648 

Cords,  vocal.    Se^  Vocal  cords-         ^^H 

of  enamel,  G48 

Bcalffi  of,  640 

Corium  of  skin.  603                          ^^H 

of  Qcn-ous  substunce,  496 

spiral  canal  of,  639 

Cornea.  616                                       ^^H 

of  svQovia,  is-i 

veins  of,  642 

arteries  and  nerves  of,  617              ^^^| 

cf  tK.vniui)  g:tand,  723 

Collateral  tircnlation  after  liga^ 

elastic  lamiute  of,  616                      ^^^ 

of  thymiil  pland,  722 

tion  of  brachial,  409 

proper  substance  of,  616                  ^^M 

Chest,  muaclea  of  front  of,  294 

common  rarotid,  371 

Btructnrc  of,  616                               ^^| 

muscles  of  sirie  of.  298 

femoral,  441 

Comicula  lar}-ngis.  705                        ^^^ 

Chiasma  or  optic  commissDrv, 

iliac,  common.  430 

Cumu  Ammunis,  524                           ^^H 

537 

external.  4117 

Comaa  nf  the  coccrx,  55                    ^^H 

Chorda  lymnanl  542.  637 
Chordw  teniiinea!  of  left  Tenlri- 

internal.  431 

of  hyoid  bune,  112                          ^^H 

subclavian.  395 

of  Hacnim,  51                                   ^^H 

cle.  G97 

Collos's  fractarc.  324 

of  thyroid  cnnllnpfc,  704                ^^H 

of  right.  694.  695 

Collicolus  balbi  nrcthrs,  737 

Corona'glandis,  736                             ^^M 

Tocales,  707,  708 

Colon,  672 

Corpora  al)>icantia,  519                       ^^| 

WUIisii,  463 

ascending,  672 

Arnntii.  695,  697                              ^H 

Choroid  coot  of  eve,  617 

descending:,  C72 

cuvcmoAa  clitoridis,  747                 ^^| 

strocturo  of,  6 1 H 

sigmoid  flexure  of,  672 

penis,  737                                      ^^| 

plexus   of  fourth  ventricle, 

transverse,  G72 

crura  of,  737                           ^^H 

532 

Columella  cochleae,  639 

structure  of,  737                     ^^H 

of  latiTftl  Tcntricle.  523 

Column,  posterior  ve.iicclar  of 

cenicnlata,  529                              ^^H 
luteo.     See  Corpns  Intcam.            ^^H 

of  third  ventricle.  52C 

spinal  cord,  505 

Chyli  rccepioculum.  4HI 

Columns  carneie  of  left  ventri- 

511                                     ^^H 

Cilio  or  evela«hi!8,  626 

cle,  6i>7 

pyramidatia,  511                               ^^H 

Circle  ofVillu.  397 

of  right  ventricle,  695 

qiiadrigemina,  529                           ^^H 

CireuIatJOD  of  blood  in  adults, 

papillarcB,  695.  697 

resliformia,  511                               ^^H 

3;*iH.  691 

Columnar  layer  of  retina,  621 

striata.  523                                        ^H 

in  f<itu8. 699-702 

ColumnR  of  abdcpminal  rinf;.  760 

veins  of,  463                               ^^H 

pulmonic,  358 

of  medulla  oblongata,  511 

Corpus  Araotii.  695,  697                   ^^| 

systemic.  358 

of  rerinm,  674 

callosam.  517,  51t^.  521                  ^H 

Circulua  tonsillaris,  657 

of  spinal  cord.  504 

convolulion  of,  517                      ^^H 

Circumduction.  187 

cf  vapinn.  749 

genu  uf.  521                                ^^H 

Ctiitera  of  Pecquet,  683 

Commisscra  brc\'is  of  cerebel- 

pvduDctes of,  518,  522                 ^^| 

Clarke.  Lockbart, researches  on 

lum,  531 

rostrum  of,  521                             ^^H 

the  spinal  cord,  505,  506 
Clavicle,  121 

■simplex  of  cerebellnm,  531 

veutricle  of,  521                         ^^H 

Commissure  of  flocculus,  531 

cavenuisuro.      iSce    Corpora         ^^H 

articuUtiona  of,  123 

optic,  519 

cavernosa.                                 ^^H 

attachmootfi   of  mnsctes  to, 

Commissares  of  brain,  anterior. 

coUicuU  baibi,  737                          ^^H 

123 

528 

dentaturo  of  cerchellnm,  533         ^^H 

development  of,  123 

middle.  52R 

of  olivarv  bndv,  513                    ^^H 

fraclore  of.  320 

posterior,  528 

flmbriatum',  a24.*525,  526               ^H 

1         in            ^^^^H 

^         INDEX. 

W^M 

H               Corpus — 

Cniml  caiml.    See  Canal)  cra- 

Development —                  ^^^^^ 

H                  geuiculnliim  cxtcrnam,  629 

nil. 

Boventh  cervical  vertebra. 49       1 

^^^_                 inlrniDia.  n29 

ring'.     See  Rior.  crural. 
Cmsta  pctrosa  nf  treili,  C48 

sphenoid,  76                              ^J 

^^^H            lli^hiiiitnunuin,  7*10 

sternum,  114                           ^H 

^^^H           lutcuin. 

Crypta  of  LieberkUhn.  tiC9 

Euperior  maxillary  booe,  85   ^H 

^^^H                  struct  are  of^  753 

Crj-stullinu    lens.      Sec   Lens, 

tarsus,  178                                  ^H 

^^^H                ftdae. 

crvstalline. 

teeth,  649                                  ^M 

^^^H 

CaboiJ  bone.  173 

temporal  booe.  71                   ^^M 

^^^H           Bpongiosum,  737 

Cuncirorm  booe  of  foot,  175 

temporiiry  teeth,  649       ^^^^H 

^^^B                arteries  or,  738 

of  bund.  141 

^^^^H 

^^^f                Mnicttire  of,  738 

exterDal,  176 

^^^H 

^^^                 Scr  also  Corpora. 

internal.  175 

vertcbne.  43                   ^^^^H 

H               CorpuscU's.  Malpighian,  oTktd- 

middle,  17C 

^^^^H 

■                          iicy.  72G 

Cnpola  of  cochlea,  639 

Wormian  bones,  SO         ^^^^B 

■                      of  «pl(Tii,  686 

Curliog  tin  the  dcvolopment  of 

Diameters  of  jtclvis,  156           ^^| 

H               Corticul  ^ubfitanccof  brftiD,49r) 

the  testes.  745 

Dlapliragm.  2h9                         ^^M 

^^                   of  ccri'bral  cuuvoIutiuos.Dl.'^ 

Curvatures  of  the  spine.  M 

aortic  opening^  of.  291             ^^M 

^^^H            of  kiilui-7,  725 

Cutaneous  nerves.   ^SpcNerves, 

lymphatics  of,  4H4                   ^™ 

^^^fe           of  Hupru-rtrnal  capsules,  728 

cutaneous. 

serous  membranes  of,  291 

^^V           of  tcotb,  4;4'J 

Cuticle,  604 

Diaphysis,  39 

^M               Costal  cnrtila^e?.  120 

Cutis  vera,  603 

Diarthrosis.  185 

^^^^         Covfrin^js  olhcmitt.     Sec  Hcr- 

rotuturiui),  IfiG 

^^^B 

I>ARTO«.  739 

Digcalioo,  organs  of,  643           ^H 

^^V           of  iciitiji.    See  TcstU. 

Decu£5u(i^>n    of  optic  nerves. 

Diploid,  35                                   ^B 

V               Cowpers  glands.  73G,  781 
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veins  of,  461                           ^H 

^^^          Crania]  Ijoiiuji.  57 

of  jymmidB.  511 
DeciJuima  tt-etb,  (>-15 

Direct    iuj^uiual    bemia,     <Sb^^| 

^^^L            artirnlatioQs  of,  97. 

Hernia.                                 ^^| 

^^^f            See  also  IJooi'S,  crani&L 

l>eDs  sapiential.  U47 

Discharge  of  ovnm,  754            ^^M 

^^^         Cranial  Denes,  &3o 

Dentine,  G48 

Discus  proligiTUH,  7^4                 ^^ 
DiasecUun  of  muscles,  r«gions,       J 

^M                   clai^sitivatiim  of,  535 

chemical  composition  of,  648 

^^^H                Denes  of  ftpccial  sense,  535 

fomaliiiD  of,  ti5U 

hernia,  &c.     .Sue  Mui^lKM^^^m 

^^^H                  of    common    Kosation, 

Pcpression  of  boaos,  3A 

Regions,  Hernia,  3cc,          ^^M 

^^^^H 

coronoid.  132 

Dorsum  of  penis,  736                 ^H 

^^^^^^1 

for  Pivcchionian  bodies,  62 

of  scapula,  1 18                         ^H 
Duel  or  V>uciJi —                          ^H| 

^^^^^^^              mixed,  560 

Derma  or  true  skia,  (ili3 

^^V           first  pair.  TiSfi 

Descent  of  Ifstinle.  745 

oberrant  of  leslia,  742            ^^i 

^^^H                   fi.tc 

Development  of  atlas,  49 

of  Bartboline,  6r>6            ^^^^H 

^^M             third, 

axis,  49 

^^^^H 

^^H           fourth,  53d 

bono.  38 

glands  of.  GH2              ^^^H 

^^H        finh. 

carpus,  148 

structure        (>K2           ^^^^B 

^^H 

clavicle,  122 

common  choledocb,  6Sl^^^^H 

^^^1           seventh,  t>ofl  porti«t,  &3T 

coccjrx,  Mc 

of  Cowper's  gland,  736          ^^| 

^^^H              htitil  portion,  540 

cranium,  79 

cystic,  6B2                        ^^^1 

^^^H           eight  It.     £loi80  -  pharyDgcal, 

ethinuid.  78 

682              ^^^H 

^H 

femur.  1C3 

ejaculaloiy,  744              ^^^^H 

^^^H               apiniil  accessory,  560 

fibula,  no 

pilaetophoroiis.  750          ^^^^H 
liepatic.  6H0.  Gbl                      ^H 

^^^H 

foot,  179 

^^           ninlh.  &44 

frontal  bono,  66 

of  kidney,  72G                  ^^^^H 

H              Craninin.  iirlic illations  of,  79 

baud. 14S 

75C                ^^^^H 

H                    d<!V«'lnpmi~-nt  nf  lioucs  of,  57 

hnmerus.  1.12 

liver,  Br^O                       ^^^^^H 

■                     See  oho  Hkult. 

hyoid  l>t>ne,  112 

Ivinphatic,  ngbi,  484              ^^| 

^^^_^      Crest,  froDtal.  Co 

inCcri'ir  turbioatrd  bone,  91 

liu^al,  628                                  ^H 

^^^H           of  ilium,  ]r>0 

laehr^mal  bone,  **6 

of  pancreas,  683                    ^^B 

^^^H 

lower  jaw,  95 

parotid.  654                       ^^^^H 

^^^H           occipilal,  53 

lumbur  verlcbrw,  49 

^^^^^1 

^^^H               interuul, 

malar  hone,  KiS 

^^^^H 

^^^^1           uf  piilK-s.  I't3 

metacurT>uB.  148 

^^^^H 

^^^P                          156 

mt'tatursua.  179 

\Vbartoniau.  655              ^^^^H 

^^^^            turblnnti'd.  of  palate.  8H 

nusal  bone,  Hi 

Ductless  glands.    See  OhuidK.       ' 

^m                      of  MipiTiur  tniixUltir}',  85 

occipital  boue.  Gl 

ductlcf^. 

H               Cricoiil  i-urtilage,  70-1 

OS  innominatura,  1S4 

Ductus  arteriosus.  fi99,  701 

■              Crista  gnlli,  77 

pnlale  booe,  90 

bow  oblitonhted   in  fcrtus. 

■                   iJii,  1:'>0 

parietal  bone,  63 

702 

H                piibij>,  ir»3 

patella.  164 

communis  cboledochtiA.  662 

H              Crown  uf  tooth,  64.5 

permanc'UL  teeth.  651 

pai)creaticu.i  minor,  684 
Riviuiani.  6.Vi 

^^              Crorn  L-L'r«lroIli.  533 

phalangi'M  (if  foul,  179 

^^^_^           cerebri,  519 

of  hand.  Uh 

veno^us.  G!)9,  701                      ^_ 

^^^H           of 

radius,  140 

how  ublileral^d,  703           ^H 

^^^H          of  ciirpom  caremoBu,  737 

riliti,  llfl 

Duodenum,  t'>it7                            ^^M 

^^^B          of  JiitphmffTD,  290 

sacmtn,  54 

reeeeld  and  nerves  of.  64»9       ^H 

^^^H           of  romix,  526 

scapnlo,  127 

Dam  mulgr  of  bnui).  fiOT         ^^^ 

INDEX. 
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Dura  mater — 
arteries  of,  507 
nerves  of,  507 
processes  of,  508 
structare  of,  507 
Teios  of,  507 
of  cord,  500 
peculiarities  of,  501 

Ear,  628 

arteries  of,  631,  636,  642 

anditorj  canal,  631 

anricle  of,  628 

cochlea.  639 

external,  628 

helix  of,  629 

internal,  637 

labyriuth,  637 
mcmbranoas,  640 

middle,  632 

muscles  of,  241,  630,  636 
of  auricle,  241,  630 
of  trmpanum,  636 

ossicula  of,  634 

pinna,  628 

semicircular  canals,  638 

tympanum,   632.     See    also 
Tympanum. 

vestibule,  637 
Earthy    constituent   of  bone, 

33 
Ecker  on  supra-renal  capsules, 

728 
Eighth  pair  of  nerves,  555 
Ejaculatory  ducts,  744 

structure  of,  744 
Elbow,  bend  of,  407 

joint.  211 

vessels  and  nerves  of,  212, 
213 
Eminence  of  aquxeductns  Fal- 
lopii,  633 

of  bones,  35 

canine,  82 

frontal ,  64 

ilio-pectineal,  153 

jugular.  59 

nasal,  67 

parietal.  61 
Eminentia  articnlaris;  67 

collateralis,  523.  525 
Enamel  of  teeth,  649 

chemical  compoaition  of,  649 

formation  of,  651 

membrane,  651 

organ,  651 

rods.  649 
Enarthrosis,  185 
Endocardiutn,"697 
Endolymph,  642 
Easiform  appendix,  114 
Epidermis,  6U4 

development  of,  6C4 

growth  of.  664 

structure  of,  664 
Epididymis,  739 
Epiglottic  glands,  711 
Epiglottis,  705 

muscles  of.  710 
Epiphyses,  35 

separation  of,  40 


Epithelium  of  skin,  tougae,  Ac. 

See  Skin,  Tongue,  &c. 
Erectile  tissue,  structure  of,  738 
of  penis,  738 
of  vulva,  747 
Eruption  of  the  teeth,  651 
Ethmoid  bone,  77 
articulations  of,  78 
cribriform  plate  of,  77 
development  of,  78 
lateral  masses  of,  78 
perpendicular  plate  of,  77 
OS  planum  of,  78 
unciform  process  of,  78 
Eustachian  tube,  634 

tympanic  orifice  of,  634 
valve,  693 

in  foetal  heart  699 
Eye,  614 

appendages  of,  625 
arteries  of,  624,  625 
chambers  of,  622 
ciliary  ligament,  620 

muscle,  620 

processes,  618 
humors  of,  622 

aqueous,  G22 

crystalline  lens,  623 

vitreous,  623 
membrana  pupillaris,  620 
membranes  of,  615 

choroid,  618 

conjunctiva,  626 

coruea,  616 

hyaloid,  623 

iris,  619 

Jacob's,  621 

retina,  620 

sclerotic.  615 
pupil  of,  619 
tunics  of,  615 
uvea  of,  619 
vessels  of  globe  of,  624 
Eyeball,  614 
muscles  of,  243 
nerves  of,  C25 
tunics  of,  CI5 
veins  of,  C25 
Eyebrows,  625 
Kyelaahcs,  626 
Eyelids,  625 

cartilages  of,  625 
Meibomiun  glands  of,  625 
muscles  of,  242.  625 
structure  of,  625 
tarsal  ligament  of,  626 
Eye-teeth,  646 

Face,  arteries  of,  374 

bones  of,  57,  80 

lymphatics  of.  484 

muscles  of.  242 

nerves  of,  542 

veins  of,  458 
Facial  bones,  57,  80 
Falciform  process  of  fascia  lata, 

769 
Fallopian  tubes,  752 

fimbriated  extremity  of,  752 

lymphatics  of,  492 

nerves  of,  75a 


Fallopian  tubes — 
structure  of.  752 
vessels  of,  755 
Falx  cerebelU,  508 

cerebri,  508 
Fangs  of  teeth,  645 
Fascia  or  Fasciae,  235,  236 
anal,  786 
aponeurotic,  237 
of  arm,  302 
cervical,  deep,  254 

superficial,  253 
costo-coracoid,  296 
cremasteric,  740, 762 
cribriform,  768 
deep,  237 
dentata,  525 
dorsal,  of  foot,  350 
of  face,  238 
fibro^ireolar,  237 
of  foot,  349 
of  forearm,  305 
of  hand,  316 
of  head,  238 
iliac,  325 

infondibuliform,  763 
intercolumnar,  283,  760 
intercostal,  288 
intermuscular,  of  arm,  302 

of  foot,  349 

of  thigh,  328 
ischio-rectal,  775,  786 
lata,  328,  768 

falciform  process  of,  769 

iliac  portion  of,  768 

pubic  portion  of,  769 
of  leg,  340 
lumbar,  285 
lumborum,  285 
of  mamma,  294 
of  neck,  253 
obturator,  786 
palmar,  316 
pelvic,  785 

obturator  layer,  786 

parietal  layer,  786 

visceral  layer,  786 
perineal,  deep,  780 

superficial,  777 
plantar,  349 
propria,  740 
recto-vesical,  786 
spermatic,  760 
superficial,  237 

of  epicranial  region,  240 

of  inguinal  region,  758 

of  ischio-rectal  region,  775 

perineal,  777 

of  thigh,  327 

of  thoracic  region,  294, 298 

of  upper  extremity,  294. 
298 
temporal,  250 
of  thigh,  deep,  328 

superficial,  327 
of  thorax,  293,  294 
trans versalis,  763 
Fasciculi  graciles,  511 

teretes,  514,  532 
Fasciculis  ungiformis,  518 
Fauces,  isthmus  of,  653 
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^^H 

H              Female  or^ii3  of  gcsnutlon.  1 

Fissnrc — 

Fonunen —                ^^^^^^H 

■                      746 

UUserian.  68,  632 

incisive.  102                     ^^^^H 

^^^B             bntbi  vestibnli.  T47 

of  helix.  629 

infra-urbitBt.  83               ^^^^H 

^^^B            cnruttcula.'  tnyrtifumiffi,  747 

of  liver.  677 

inlerrerlebral,  57           ^^^^H 

^^^1 

longitudinal,    of    cerebrum, 

jugular.  lUl  ^^^^^1 
lacenim  anteriuR,  101             ^^B 

^^^1             tossa  Daricnlnris,  747 

515,017 

^^^H             rncDolum  iiiiiloDili,  747 
^^^H            glandK  of  Hurthuiinc,  747 
^^^H             Dymcn,  747 

of  Ii\er,  676 

medium,  lol                ^^^^M 

of  lunK.  718 

pofiterins.                     ^^^^H 

maxillarv,  83 

magnum.  58,  60              ^^^^| 

^^^1           labia  majora,  746 

ofmeduflu  oblongata,  511 

mofltoid,                            ^^^H 

^^^B                minora.  747 

palpebral.  625 

meotnl,  93                      ^^^H 

^^^B            nympha:,  747 

portal,  677 

of  Monro,  523.  526         ^^^H 

^^H            p'rrrpatintn  cUtondw,  747 

posterior  lateral,  503 

obturator.                        ^^^^H 

^^^1            (itci*u»,  750 

me<lian,  503 

optic,        UIO                   ^^^H 

^^^B            To^rina,  749 

pt  cry  go-m  axillary,  106 

ovale  of  heart,  699          i^^^H 

^^^V             vestibule,  747 

sphenf»-maiiUaiT.  105 

of  spbenoid.  74, 101     ^^^H 

^^H         Femorft]   hcmia.    See  Hernia, 

splicnoitlal,  75,  ioi 

palatine,  anterior,  85, 103      ^M 

^^^1                  femoral. 

of  Epiniil  cord,  onterior  late- 

posterior, 88               ^^^^H 

^^H          Feinar. 

ral,  503 

parietal,  61                        ^^^^H 

^^^H             urticiilntions  of,  IR3 

median,  503 

ptcrvguid,  75                   ^^^^^B 

^^^B                :itT;irlitliriilof  inust'lefttO.  163 

of  Sylvius,  518 

ptervgo-palatine,  74  ^H 
rolundum,  74,  lOl                   ^^ 

^^^1             deTclopiDi'Dt  of,  l(i3 

of  tragus.  629 

^^^H            fraclun;  of,  above  coDilylus, 

tninsvcrsc,  of  cerebnim,  525 

8iicrf>-*riatic,  grcBt,  153,154, 

^^M 

of  liver.  677 

205                                      ^ 

^^^M               beluw  trochaoters,  355 

nmbilicol,  of  liver,  677 

tmall.  152. 154.  205            ^1 

^^^B                 of  neck  of,  3&S 

for  vena  cava,  677 

of  >S^>mmerin^.  621  ^H 
spbeno-palAliDC,  110              ^H 

^^H             stnicluro  of,  162 

Floftttn)]-  ribs,  IIG 

^^H         Fenentra  ov'iUis,633,  639 

Flocculus,  5:i2 

spinosum.  74,  101            ^^^^^ 

^^1              rolnnila.  GU,  63'J 

Fteluo,  circulation  in,  C99.  700 

^^^^H 

^^H         Fcrreio.  pyramidB  of,  726 

Kostacbjan  vnlve  in.  693 

stylo-mastoid,  71            ^^^^H 

^^H              tubes  of,  T2G 

foramen  ovnlc  in,  (il)3 

supra-orbital,  64             ^^^^H 

^^H         Fibra-  nrciformcs,  511,  513 

liver  of.  distribotion   of   it? 

^^^^H 

^^H               traosrrrsir,  532 

vcKseU.  699 

vertebral,  42                   ^^^^H 

^^^B          Fibrin  of  tnui^cle,  235 

ovarifK  in.  755 

^^^H 

^^H          FibnM.'urlilHj^'e.  18.t 

[lecnliaritica  of  Toscnlar  svf- 

of  Vinslow,  661              ^^^^^ 

^^^1             acroinio-cl&ricalar.  209 

tem  in.  099 

Foramina  of  diaphragm,  2!ll           1 

^^^B             circumfen'DtiiU.  183 

relica  in  heorl  of,  693 

external  orbitar,  74                ^^ 

^^^1             conniTtiii};.  1H3 

Folds,  nrvtcno  -  epigluttidean. 

mitlur,  87                                  ^H 

^^^1             intcrurticalnr,  IB3.     See  Id- 

70.\  710 

olfactory,  77                    ^^^^| 

^^^H                 enirticular. 

rcctft-uterine,  750 

^^^^H 

^^^B             intercoccyf^an,  205 

rccto-vcsical,  730 

Thebt^sii,  479,  693         ^^^H 

^^^H             iDtero^seuiis,  183 

veRJco-uteriuy.  750 

Forearm,  arteries  of,  410          ^^m 

^^^1             intiTTcrtebral.  189 

Follicle  of  bttir.  G06 

boni'H  of.  133                    ^^^M 

^^H             of  knee,  225 

Follicles,  dcotol,  650 

^^^^M 

^^H             of  lower  jaw,  197 

gastric,  666 

l}-mphalics  of.  488         ^^^^H 

^^H             pitbic. 

sebaceous,  607 

musolee       305              ^^^^| 

^^^1            mdio-Qlaar.  214 

Follicular  stjitre  of  development 
of  teeth.  C. 50 

nerves  of,  569                 ^^^^H 

^^^1             SBcro-coecy^eal.  205 

veins  of,  466                     ^^^H 

^^^H            semilunar. 

Fontanellos,  fiO.  62,  79 

TesscU  of.  410,  466,  488        ■ 

^^^B            stemo-ctnTiciilar,  208 

imti'rior.  62,  79 

Forvskiu.  736                            ^H 

^^H             stratiform,  1H3 

posterior.  60,  62,  79 

Fornix.  524,  525                        ^^M 

^^^1              triann^Qlar,  214 

Foot,  arteries  of.  448,  453 

body  of,  526                    ^^^H 

^^^B         Fibrotis  nepi-ouB  matter,  495 

bones  of.  170 

bulb  of;  519                    ^^^H 

^^H          Fibula, 

de%'flitpment  of,  179 

crura  of,  526                 ^^^^H 

^^H              artinulalionji  of,  170 

dorsal  region  of,  mnsclcs  of, 

Fo»sa  of  aniihelix.  629            ^H 

^^^1             DttiichmuDt    of   muscles  to. 

350 

canine.  H2                        ^^^^H 

^^1 

fasciu  of.  M9 

cerebral.  100                   ^^^H 

^^^B              development  of.  170 

liiraments  of,  228,  229,  230 

coodyloid.  59                  ^^^^^| 

^^^B              fracture  of.  with  dislocation 

nerves  of,  5H9 

cytttidiK  frllcR,  677         ^^^^H 

^^^H                  of  the  tibia,  357 

plantar  region  of,  muBcles  of, 

digastric.                        ^^^^H 

^^^H          Fihroufi  rings  of  heart,  G97 
^^^^          Fifth  pair  or  nerves,  545 

350 

digital                          ^^^H 

Teasels  of.  448.  452.  473 

glenoid,  68                    ^^^^H 

^^^B              ventricle  of  brain,  525 

Tcins  of,  473 

helix.  629                     ^^^H 

^^^H          Fimbria:  of  FutbrpiaQ  tube,  752 

Fontmcn.     iSee  also  Foramina. 

^^^H 

^^^B          Fiuum  palpebrnrnm.  625 

ca-cum  of  frontal  bone,  69, 

infrn^pinotis,  124          ^^^^H 

^^^B           Fifsure,  aiiricntnr,  71 

100 

92               ^^^^H 

^^^H              of  cerebellum,  hurizoDtnt.  ft31 

of  medulla  oblongata,  511 

innominatu,  629            ^^^^H 

^^^1              of  craatal  bones,  congenital. 

of  InDfme,  609 

ischio-ri'ctiU.  776            ^^^^^| 

^^H 

carotid,  70 

jugular,  104  ^^^^^| 
Ucbrruiat,  65                  ^^^^H 

^^^B             ofiluctua  venocns.  G77 

condp-liiid.  59 
inferior  dental,  98 

^^^^^      f<ir  gall-bladder,  677 

myrtiform,  83                 ^^^^| 

w^^^^^^^^^^^^^^^^^^ 

'          INDEX. 

^^^^^^     w    H 

H        Fossa — 

Frontal  bone — 

Ganglion —                                       ^H 

H            [larkular  of  urethra,  733 

development  of,  66 

thyroid.  595                                      ^H 

H                of  tuIto.  747 

atructurr  of,  66 

of  tronk  of  vagus,  557.  S.'ijj          ^H 

■            occipital,  iDfcrior,  CO 

Pnndufl  of  bladder,  731 

of  Wrisberg.  597                             ^H 

■             ovalis.  G93 

of  uterus,  750 

Ganglion  corpuscles,  497                    ^^m 

H             patutine,  anterior,  85, 102 

Funiculi  of  nerve,  498 

Oenenitive  organx.  female.  747.          ^^M 

"              pitaiiarv,  73 

pten-sffpiil  of  siihecoid,  75 
of  lower  jaw,  ^5 

Fuuiculuiii,  4<JK 

ike  Female  organs  of  geue-       ^^H 

Furrow,    auncolo-Tentricalar, 

^^^H 

691 

male.  735.    Set  Male  or^nuia.  ^^^H 

scapboid.  7i) 

iDlerventricular.  691 

Genu  of  corpus  cullosum,  521          ^^| 

Bcapboicteu.  629 

Furrowed  band  of  cerebellum. 

Germinal  spot  of  ovum.  754              ^^M 
Vesicle  of  ovum,  754                       ^^M 

fin  li  CD  o-iD  axilla  ry,  10<! 
01  skull.  nntcriDr,  lOD 

531 

Gimbcruut's  Uganieat,  2SI,  760,      ^^H 

midtllc.  100 

(lALArTOPHOROCS  duclS,  756 

^^^M 

noBierior,  101 
sublinganl,  03 

Gall-bludder.  bbl 

CinglymiiB,  186                          ^^^^| 

duct  of,  6HL 

(Uadiolad,  114                                   ^H 

enbmaxilLary.  S4 

fissure  for.  677 

Gland  or  Glands —                              ^H 

sabucApDlar,  123 

structure  of,  681 

absorbent,  482                                 ^H 

snpra^pinoas,  124 

Tulve  of.  6HI 

accessory  of  parotid,  654              ^^M 

temp  oral,  L05 
trochautfric,  159 

Gangliu,  497.     See  GacglLon. 

abrogate.  669                         ^^^^M 

cardiac,  596 

agminati?.  669                        ^^^^H 

ZTf^omatic,  106 

cephalic,  551,  &94 

arytenoid.  711                           ^^^^H 

Fosaic,  craiiiul,  100 

of  fifth  ni-rve,  551 

of  Barlholiue,  747                    ^^^^H 

nasal,    ^e  Nasal  fosss. 

hiiohar,  600 

of  biliary  ducts.  C8l               ^^^^^ 

Foarchette.  747 

lyinpbatic.  482 

IBrunner's.  669,  761                        ^^| 

Fourth  nerve,  038 

mesenteric,  599 

buccal,  644                                      ^^M 

veotricle,  532 

renal,  598 

cemminouR,  632 

Fovea  centralis  rctinc,  G21 

sacral,  600 

Cowpcr's.  736 
duodenal,  669 

hcmbplierica.  638 

semi-eniptica,  638 

semilunar  of  abdomen,  598 

sohir.  598 

ductless.  6&4,  721.  722,  727 

Fracture  of  acromion  process, 

of  spinal  nerves,  563 

spleen,  6H4 

:«i 

of  sympathi-tic  nerve,  592 

«iipr.L-rt*tuil,  727 

clavicle.  320 

branches  from,  592 

thymus.  722 

acromial  end  of,  321 

thoracic,  597 

tbvroid.  721 
epiglotUr.  711 

centre  of.  320 

Ganglion,  Arnold's,  554,  594 

sternal  cud  of,  321 

of  Anderscb,  556 

gaMric.  666 

CoUes  s,  323 

carotid.  595 

of  Havers,  184 

coracoii)  proccEts,  321 

Cusserian.  5-16 

kidney.  724 

corouoid  process  of  ulua,  322 

cervical,  inferior,  595 

labial  643                                 ^^^ 

femur  above  coad.vluii.  365 

middle,  594 

luchrymnl.  628                          ^^^H 

below  trochautora,  355 

superior.  594 

of               71L                          ^^^^1 

neck  of.  365 

ciliary,  551 

Hognal.  610                                   ^H 
ofLiltr^,  733                                   ^H 

fibula,  with  difilocatiuu  of  ti- 

ou circumHex  nerve,  569 

bia.  357 

diaphragmatic.  59H 
on  facial  nerve.  541 

liver.  675 

bamenis,  321.  322 

lumbar.  435 

anatumieal  neck,  321 

gloiwo-pbarvngeal,  555 

lymphatic,  482 

sbiift  af,  322 

impar,  ,192.  600 

anterior  Ubiaf,  468 

surgical  neck.  321 

inferior  cervical,  595 

auricular,  484 

olecranon  process,  322 

intercarotid,  595 

axillary,  487 

patella.  3.i6 

Poll's.  Zhl 

on  iuteroseeous  nerve,  pop- 

bronchial.  494                      ^^^H 

tnrii>r,  576 

^^^H 

radius.  323 

jugular,  555,  557 
lenticular,  551 

cervical.  485                         ^^^^^B 

lower  end  of.  323 

conglobate.  483                         ^H 

DPL-k  of.  323 

lingual,  594 

plult'al.  4b9                                  ^ 

Fhafl  of,  323 

Meekera.  552.  594 

ilLHC,  4'JO 

and  ulna.  323 

middle  cervical.  595 

inguinal,  488 

tibia,  shaft  of,  3.16 

ophthalmic,  551,  594 

intercoalal.  493 

ulna.  323 

otic,  554,  .^94 

internal  nmmraary,  4'.3        * 

Bbaft  of.  323 

pi'tious,  556 

iscliialic,  489 

Fracna  of  lleo-ccecal  Tolre,  671 

pharyngeal,  557.  594 

of  large  intestine,  493 

Fnt'tiiibiui  cerebri,  529 

pDeumogastric,  557,  558 

lumbar.  490 

pudcndi.  747 

ofportiu  duru,  541 

mcdiuAtinul.  493 

of  Vieu^sens's  Talvo,  529 

of  Uibea,  592 

mesenteric,  493 

FriEnum  cUtoridis.  747 

of  root  of  va^s,  558 

of  neck.  4H5 

labii  iuferioriE.  643 

semilunar  of  Sfih  nerve,  546 

a'sophugeal.  494 

puperioriii.  643 

of  sympathetic,  5U8 

occipital,  484 

pncputii,  73G 

S]>1ico>>pululiui>,  5.V2.  594 
Eubuia:iidlury,  555,  594 

puroliil,  485 

Frontal  bone,  63 

popliioul.  489 

nrtirulationi  of,  66 

enperior  cervical,  594 

sac  ml.  490 

attachment  of  muscles  to, 

supra-ronnl,  593 

of  Bplecn.  403 

66 

temporal,  594 

of  stomacli,  49'J 

1         ^^^              ^^^^1 

H        INDEX.             ^ 

^^^^^^^^^^^^^^^^^^^^^^^^^H 

^H              Glaud  or  rilimds — 

TJroovR,    fluricolo  -  ventricular. 

Heart—                                     ^^ 

^H                     t<i]1im;ixitlarv,  4S4 

691 

septum  ventricnlomm.  694            M 

^^^H                 tlionu-ii;.  493 

bicipital,  129 

size  and  vrcigbt.  691                   ^^m 

^^^H               zyj^oniiitic,  484 

caveroons,  73,  100 

spiral  fibres  of,  698                    ^^| 

^^^H          mammary,  756 

dental,  649 

structure  of,  697                         ^^^ 

^^^H          Meibomian,  626 

iofra-orhital,  83 

subdivision  into  cavities,  691          1 

^^^H           molar,  &44 

laebrrmal,  h4 

valves  of,  093,  694.  695             ^J 

^^^H          tDiioilag^inijiis  of  Harers,  1&4 

myto-nyoid,  94 

veins  of,  699                              ^H 

^^^H           odorirerit:,  73G 

nasal.  i:<l 

vortex  of,  698                           ^^B 

^^^H           cesophaBTnl.  658 
^^^H          or  I'Mchiuni,  007 

occipital,  69 
optic,  73 

Flelicotrcma  of  cochlea,  640              ■ 
Helix,  629                                         ^J 

^^^H          palatine.  ^52 

subclavian.  118 

fossa  of.  629                                ^H 

^^^H          poQcrcii^,  GH3 

Grooves  in  IIib  radius,  140 

muscles  of,  63(1                         ^H 

^^^H          parotid.     6'l-6-  Parotid  glaod. 

ventricular,  691 

process  of,  629                         ^^M 

Growth  of  bono,  40 

Hernia,  congenital,  765               ^^H 

Gnbcmnculum  testis,  745 

direct  inguinal.  761.  765                  V 

^^^^K          pharvDgen).  656 

GiuiiK,  644 

com|iurativc  frequency  oC          J 

^^^H         piocat,  528 

Gyri  opcrli,  519 

^m 

^^^^H         pituitary,  &19 

Gyrus  fomicatns,  517,  521 

course  of,  765                        ^^M 

^^^^V          proBtiite.  >4*e  Prostate  gland. 

coverings  of.  765                      ^^| 

^^^H          saJirniy,  653 

Hatrd,  606 

diagnosis  of.  766                     ^^| 

^^^H          Brbaccons,  GOT 

follicles  of,  606 

incomplete.  766                     ^^B 

^^^H                          (;ij9,  675 

Btraclore  of.  606 

femoml,  complete,  773                   1 

^^^H          subliugiml.      See  Snblingaal 

medulla  of.  606 

cutaneous      vetiiwlit       and           1 

^^^H 

root  of.  606 

nerves  of,  766                           1 

^^^^1         eubmu\)Uarv-    See  Bubmas- 

Kliuft  of,  606 

coverings  of,  773                     ^^M 

^^^^1                          ;rlaad. 

slieutU  of,  006 

descent  of,  773                       ^^M 

^^^^B          8udonfi.-i-iiUK.  ti07 

Hum.  rciffioa  of  the.  443 

dissection  of,  766                   ^^M 

^^^^H          sii]ira-n'niLl,  I'll 

Iiam»triug    tcndouH.    surgical 

incomplete,  773                             1 
seat  of  strietnre  in.  774               1 

^^^H 

anatomy  of.  340 

^^^H          tliyiDiis,  722 

nnnd,  arloric!!  of,  411,  414 

superficial  fascia  of.  766              1 

^^^H          tbyroid.     See  Thyroid  gland. 

bnm-s  of,  1-iO 

surgical  anatomy  of,  700            M 

^^^H               tonffiic,  610 

development  of,  148 

varieties  of,  773                    ^^M 

^^^H          tracheal. 

fascia  of,  349 

infantile.  765                             ^H 

^^^H          or  Tyson,  736 

lif?ampnts  of,  217 

inguinal,  758,  764                      ^^M 

^^^H                         754 

mutjclt's  of.  350 

dissection  of,  758                  ^^M 

^^^^            of  vdlvo,  747 

nerves  of,  frum  median,  671. 

external.  764                         ^^B 

^F              QlanduliL-  odurifcrrD.  736 

573 

internal.  764                                1 

^^^           racL'blimi.  4ii3,  507 

from  radial,  575 

i>urgical  anatomy  of,  756             1 

^^^H                            66<) 

from  iihiiir,  573,  574 

oblique  inguinal,  764                           1 

^^^^          Tysonii.  7:t6 

veins  itf,  466 

coarse  of,  764                         ^^| 

^m             QlaoK  cUtoridis,  747 

Ilard  palate,  C52 

coverings  of,  764                  ^^H 

^H                   penis,  7.36 

^H             GlidtDf!  raoTemcnt,  187 

IfarmLJoia,  185 

scrotal,  765                                 ^^M 

HnverM,  plandit  of,  184 

Hcssclbach's  triangle.  763           ^^M 

^H              GUsaon'a  rapsn^  C^2,  67^ 

Head,  lUMsrlnti  of,  240 

1  ley's  ligament.  769                       ^^M 
llk^liis  Futlopii.  69.  101                ^H 

^1              Globus  major   of    epidid^-mix, 

veins  of.  458 

■                     739 

of  scapula,  127 

lliglimore,  antrum  of,  63             ^^H 

^V                 minor  of  epididymis,  739 

of  iilua.  135 

Hilton's  mii.icle,  710                     ^^^ 

^1              Glottis.  707 

Ueart,  691 

Uilus  of  kidney,  724                     ^^M 

^m                 rinia  of.  707 

annular  fibres  of  auricles,  698 

of  spleen,  684                              ^^| 

^M              OoniphoBis.  lHh 

arteries  of,  699 

Hip  joint.  221                               ^H 

^B               Graitliiin  vesidi's,  7ri3,  754 

auricles  of,  691,  692 

muscl(?s  of,  334                           ^^H 

^B                   mcml>raaft  |;rantiluBa  of,  754 

circular  fibres  of,  696 

Hippocampus  mojor,  524            ^^M 

^H                   ovicupsulc  of,  7-'i4 

component  parts  of,  691 

mmor,  523                                 ^^B 

^H                  Blnictiirc  of,  753 

endocrtrdiam.  697 

Humenis.  129                                     1 

^H               Oniniilf)*,  Kotninal,  744 

fibri'H  of  the  auricles,  698 

anatomical  neck,  frmctorc  of,         ■ 

^M             Grav  multi^r  of  iTrctiollum,  533 

of  tbe  ventricles.  698 

320                                               1 

^^^_^           of  cerebmm.  4'.*.').  .^15 

ftbroua  rings  of.  697 

articulations  of.  133                        1 

^^^H              cht^mical  anahiiis  of,  495 

faiiiil  relicB  in,  693 

attiR-hnienl  of  muscles  to,  133         1 

^^^H          of  foarth  rpQtrick>,  533 

infimdibulum  of,  694 

development  of,  132                         ■ 
bead  of,  129                                ^M 

^^^H          of  medulla  oblongata,  513 

left  auricle.  695 

^^^V          of  spinal  cord,  505 
^                  of  triinl  vrnlriclo,  528 

ventricle,  696 

neck  of,  129                              ^H 

looped  fibres  of  anricles,  698 

nutrientarter\'or,  409              ^^H 

^1              Gr»iter  vrtngs  of  sphenoid,  74 

lymphatics  of.  194,  699 

shaft  of.  fracture  of.  322           ^H 

■               Groin,  758 

mn.<jcular  stnietarc  of.  698 

surgical  neck,  frnctare  of,  321 

^1^            cribriform  fascia  of,  760 

nen-ea  of,  560,  596,  699 

tuberosities  of,  129 

^^^^          cutjuK'otu  Tcescls  and  nerves 

opcninpB  into,  603 

Humors  of  the  eye.  622 

^^^1 

pi'CMliaritiea  of,  in  foetus,  699 

Hyaloid  membrane  of  eye.  623 

^^^^B         rcj^ion       7i')8 

position  of  691 

Hymen.  747 

^^^^1          siipvrGcial  fascia  of.  758 

riffht  auricle.  692 

Hjoid  bone.  Ill 

^^^^H          iurgiuul  auuiomy  of,  758 

ventricle,  694 

attachment  of  muscles  to,  1 12 

■p^l 

INDEX. 

mK^^^f        ^M 

^1        Hyoid  bonp — 

IntCBtine — 

Kidney —                                            ^^| 

^B          development  of,  112 

rectum,  673 

pyramid!)  of  Fcrrein.  726                 ^^H 

^y 

scrouH  coat  of.  673 

of  MalpiKhi.  724                        ^^H 

^        Ii.i»-r.eoA(.  Talre,  673 

Btructnrc  of,  673 

relations  of,  724                                 ^^H 

-colic  valve,  073 

small.  607 

n-ual  artery,  726                                ^^^| 

Ileum,  C68 

crllDlnr  coat  of,  668 

sinus  of.  726                                        ^^H 

Jlium,  14<> 

divisions  of.  667 

tubes  of  Ferrein.  7.6                         ^^H 

attschmcDt  of  muscles  to,  1*)5 

diiodenuni,  667 

lubnli  ariniferi,  725                           ^^H 

Impressio  colicu,  67t) 

ilfuin.  608 

veins  of.  726                                       ^^^| 

rt'oalia,  67S 

jejunum.  668 

weipht  ond  dimensions  of,  724          ^^H 

Incisor  tcclti,  646 

glanda  of  CG9 

Knee-joint,  223                                          ■ 

of  lower  jtiw,  S46 

macouB  coat  or,<>6B 

KUrschner,    on    stmctnro     of         ^^H 

of  tipper  jaw,  64€ 

muscular  coat  of  (>&6 

heart's  Yolvetf,  694                       ^^H 

Inciiiutu  cerebclli,  anterior,  531 

serons  cont  of.  fids 

^^H 

posterior,  &31 

simple  folltclfs  of,  669 

Labia  cerebri,  521                                   V 

interlrogica,  629 

structure  of,  G6H 

piidendi  niajora,  74tt                          ^^H 

SuDtorioi,  631 

pubrnticoiia  eonl  of.  668 

minora,  747                                     ^^^| 

Inctifi,  635 

valvulo:  eonDivenlcs,  666 

lymphatics  of;  498                       ^^M 

ligument  of,  630 

villi  of,  668 

Labyrinth,  637                                       ^^M 

suspensory,  C36 

Intra-carlilaginous  omification, 

arteries  of,  642                                   ^^H 

InfaatUc  bcmin,  765 

39 

Gbro-serous  membrane  of,  63'}          ^^H 

Inferior  mnxilliirv  bone,  92.  See 

•membranous    osmfication, 

membranous,  640                               ^^H 

Jiiw,  lower. 

39 

nerves  of.  642                                     ^^H 

mcatttti  of  nose,  111,  513 

Intomciicentia  ^an^Hformis,  541 

veins  of,  6-12                                        ^^H 

lurbiualed  bones.  91 

luvolunlar}'  muscles,  234 

Lacbryinal  appanitas,  627                  ^^H 

ariicnliitions  of,  fll 

Iris.  619 

bones,  H6                                          ^^H 

development  of.  91 

arteries  of,  520 

articulations  of.  80                       ^^H 

Infundiluilii  of  kidney.  726 

.structure  of.  619 

attachment  of  muscles  to,           ^^H 

lofiindiUiilitiii  nf  brain,  628 

Iscliium,  152 

^H 

of  fochli'a,  6S9 

attachment  nfmu!)ctesto,155 

devolopmeut  of,  86                      ^^H 

of  ethmoid.  79 

Island  of  Roil,  518 

Lactcals,  493.  669                                 ^H 

of  heart,  6;H 

lathmas  of  the  fauces,  653 

Lactiferous  ducts.  756                           ^^H 

Inlet  of  pelvis,  155 

of  the  thyroid  plund,  721 

Lacuna  ma^a,  733                                ^^H 

luuoininuti--  bonr,  149 

Iter  ad  infundibuhtm,  528 

I*8cuDie  of  bone,  36                                ^^H 

arlicnlatioDB  of,  lAft 

c  tertjo  ad  quorttuo  vcntri- 

LacQS  lacrymalis.  625,  626                 ^^H 

attachment  of  mnBcles  to, 

culum,  528 

Lamella,  articular,  161                       ^^H 

iriS 

Ivory  of  tooth,  648 

of  bone,  36                                  ^^H 

derolopmoDt  of.  154 

circumferential,  36                             ^^^| 

atrnctare  of,  1;V1 

Jacob's  rocmbranc,  621 

horizontal,  of  ethmoid,  77                ^^H 

Inorganic  constitueDt  of  bone, 

Jacobson's  nerve,  556 

interstitial.  30                                     ^^H 

:i3                        " 

canal  for,  71 

pcrp<.-n  die  alar,  of  ethmoid,  77           ^^H 

Interarticular    fibro- cartilage. 

Jaw,  lower.  92 

Lamina  ciuerea,  518                              ^^H 

183 

articulations  of,  97 

cribrosa  of  sclerotic,  616                  ^^^| 

of  jaw.  197 
of  Knse,  225 

attachments  of  mustles  *o. 

denticulate  of  cochlea,  640             ^^H 

97 

fusca  of  sclerotic.  615                        ^^^H 

of  pnhos,  2(16 

changes  produced  by  age 

membranAcea.  640                           ^^H 

of  radio-nlnnr  joint,  214 

in,  95 

spiralis  of  cochlea,  640                     ^^H 

of   sacro-coecyfTPii!  joint, 

development  of.  95 

Laminic  of  cornea,  elastic,  616            ^^H 

205 

liframents  of,  195 

of  the  rertebnc.  41                             ^^H 

of  scapalo-claricular  joint, 

oblique  line  of,  D2 

Laminated  tubercle  of  cercbtV           ^^H 

20» 

rami  of.  M 

^H 

of  atemo-claWcnlar  joint, 

symph^-sis  of,  92 

Laryngis  sacculns.  712                          ^^H 

20B 

upper,    iire  Superior  Maxil- 

Liiryngo-tracheotomy, 713,  714           ^^H 

lotenrellalar  enbstance  of  car- 

lary  bone. 

Laryu^utoiuy,  713,  714                            ^^H 

Ulage.  182 

J*'juQum.  668 

Lar)'nx,  703                                             ^^H 

Intercolamnar  fibres,  700 

Joint.     iS»  Articulations. 

arlenes  of,  71 1                                 ^^H 

Tntercnsttn!  spi»i-cs.  HG 

cartilages  of.  703                                ^^H 

Interlobular  biliary  plexus,  6B0 

Kerkrino,  valves  of,  668 

cavity  of.  707  ^^H 
glands  of.  711                                      ^^H 

lnterpc*luncular  Bpace  of  brain, 

Kidney,  724 

51  (J 

calyces  of.  726 

elottis,  707  ^^M 
interior  of,  706                                     ^^M 

loteri'tiliiil  lttin^lU\  36 

cortical  ftnbstanco  of,  724 

liitprlubular  tissne  of  teeth,  W8 

dueU  of.  726 

lifpiments  of.  705                              ^^M 

Inter  vertebral  notches,  11 

hilna  of,  724 

lymphatics  of,  711                               ^^| 

piibstance,  189 

iufaudibula  of,  72(> 

mucous  membrane  of,  7l0                 ^^M 

iBUMtine.  large,  G70 

lyuiphalic!*  ot,  "27 

iiiuMcleM  of,  708                                    ^^^1 

cellular  coat  of,  674 

Slalpi^hinn  bodies  of,  726 

actions  of,  708                                    fl 

ciecum,  670 

miimmilliu  of.  725 

nerves  of,  711                                             H 

colon,  673 

mpdnllary  substance  of,  724 

pouch  of.  708                                             ■ 

ileo-cscal  Talve,  671 

nerves  of.  727 

rima  jrlottidis,  707                                    J 

snncouB  momhreno  of,  674 

papillic  of,  725 
pelvis  of,  726 

veins  of,  711                                       J^^fl 

muscular  coat  of,  673 

ventricle  of,  lOH                             ^^H 

^^        800                ^^^^H 
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^^W 

^^^H         LarvDX — 

Li^mcnt  or  Ligaments — 

Ligament  or  Lif^meiita —  ^^^^H 

^^H            Toca)  cords  nf,  faUc,  707 

of  shoulder,  210 

metacarpal.  2 1 9          ^^^^^H 

^^^1               infurior,  TOH 

or  thumb.  218 

metutansal,  233           ^^^^^| 

^^^B                 Boperior,  708 

of  vertebrae,  190 

raditMiluur.  214          ^^^^H 

^^H 

carpo-metacurpol,  218 

^^^H 

^^H         L&tprat  ginglymuR.  IRO 

of  cnrpus.  217 

tarsal.  230                      ^^M 

^^H            inasBca  of  ethmoid,  7d 

central,  of  spinal  cord,  002 

tarso-metntarsal.  233          ^H 

^^^B          Lcff.  HrterieH  of,  446 

check,  lys 

tibio-SbnUr.  inferior,  227  ^H 

^^^H          \toae»  of.  ir>:t 

ciliary  of  eye.  620 

inter-spinouH,  190                    ^H 

^^^H             (axvia  of,  'MO 

common   vertebnil,  aolerior, 

inter-tmus  verse.  191                ^H 

^^^H                 deep,  345 

1H8 

inlervertehral,  189                  ^H 

^^H             lifrnmetits  of,  226 

posterior,  169 

of  jaw,  lower.  195.  196           ^B 

^^^H             lymphatics  of.  -ifiS 

coQoid.  209 

lateral,  external,  VJ5         ^^^ 

^^^1            uiuscle^j  of  front  of,  341 

coraeo-acromial.  210 

internal,  196                ^^^^H 

^^H                   back  of.  343 

-clavicular,  209 

of  knee.                           ^^^^H 

^^^m            nerves  of.  086 

-hiimi.Tal,  211 

of  larynx.  70f>                 ^^^^H 

^^^H                       of,  473 

coraonid,  210 

extrinsic,  705             ^^^^H 

^^^^        Louit,  un'HtulliD?,  G23 
^^^B           CApsalc  of,  dXi 

CDrL>aary  of  knee,  226 

inlrinsic,  705               ^^^^^| 

of  liver.  676 

lateral  of  ankle.  228              ^H 

^^^H           chaogcs  pri?daccd  in  by  age, 

coBto-clavicnlor,  208 

of  Uaddcr,  730            ^^^M 

^H               624 

-sternal,  anterior,  200 

of  cnrpns.  21H            ^^^^H 

^^^B            stnicltire  of.  fi2i 

posterior,  200 

of              212              ^^^H 

^^^M             saft])cn:<i:>r}'  Iiiritiiient  nf,  624 

-tmcrtverwc,  anterior.  199 

^^^H 

^^^^         Lctiser  lachrymal  bene,  Hti 

middle,  199 

^^^H 

^^H         LieberkUhu.  crypts  of.  6C9 

posterior,  200 

of  liver.  676                  ^^^^B 

^^^1         Li^mcnt  or  Ligameiila,  Btnic- 

-vortphnd.  198 

of  inriio-niDtatarsal.  233      ^H 

^^H                lure  of, 

-xiphoid.  201 

lontrttudinal  of  Uver,  676        ^H 

^^^1                               211 

cotyloid,  223 

lumho-ilinO.  203                       ^H 

^^^H             acrumio-<'luvicuIar,  superior, 

crlco-arj'tenoid.  706 

-sacral,  203                           ^H 

^^H 

-thyroid.  706 

of  malleus,  63fi                        ^H 

^^H               mferior,  20H 

cnicLol  of  knee,  234 

metaoarpal,  219                       ^^ 

^^H             olar  of  koco,  226 

cxTcroal.  224 

metaoarpo-pbalungeal,  220           | 

^^^1            of  ankle,  anterior,  228 

internal,  224 

anterior,  220                         ^J 

^^M                l:LU>ru1. 228 

crucirorm.  193 

lateral,  220                          ^M 

^^^H            annular  of  ankle,  34S 

dollnid.  228 

metatarsal.  233                       ^H 

^^^H                nnterior,  34tj 

dorsal,  of  carpo-mctacarpul. 

metatarso-pliftlangeal,  233           1 

^^H                                348 

218 

mucosum.  226                                ] 

^^^H                  intomal,  'MH 

of carpnfl,  217 

Duchw,  270                               ^M 

^^^H                 of  radius  and  ulna.  213 

of  ractacarpua,  21 9 

obli<jue.  214                             ^H 

^^^H                 of  stapes,  C3G 

of  melutarsus,  233 

obturator.  207                           ^1 

^^^H                 uf  wri^t,  notC'rior,  315 

tursQ-metatarsal,  233 

occipito-atli-id,  anterior,  IM       j 
latenil.  194                      ^J 

^^^H                        posterior,  313 

of  tarsHS.  230 

^^^H             anterior  of  knee,  323 

offUiiiw,  212 

posterior,  194                 ^H 

^^^B            arcuule. 

anterior.  212 

-axoid.  195                  ^^^^H 

^^^^1            nryti^no-epiirlottic.  707 

C'xleniiil  liitcral.  212 

odontoid,  105                  ^^^^H 

^^^H           aslriigalo-scAphoid,  2.^2 

Luteriml  bilerul.  212 

^^^^H 

^^^H           atIo>A3coid,  flutorior,  191 

pntiti-ricr,  212 

of  09siciila.  635              ^^^^^M 

^^^H               posterior. 

faUilbrm  of  liver,  676 

ovarv.  7:>ii                  ^^^^H 

^^^B            of  bladder,  faUc,  731 

fcnioral,  769 

palmar.          21B            ^^^H 

^^H               true,  730 

giistpo-phrfnic,  G64 

palpebral.  626                ^^^^^H 
peritoneal.                      ^^^^^B 

^^^H            hroftd  of  liver.  G7G 

(Jimbonmt's,  281,  760,770 

^^^H                of  utenia. 

glenoid,  211 

of  patella.  223                ^^^H 

^^^H            cuIcancfMUitraguloid     cxtci*- 

gloss  o-epigloltidoan,  705 
Hcy'H  763 

of  pelvis.  204                                  ^ 

^^H 

of  the  phalanges  of  the  hiuul,      . 

^^^H                    posterior.  230 

of  hip.  221 

320                           ^m 

^^^1           ciUcaiuH^cuboid,  intcmal,23l 

hyo-epiglollic.  705,  706 

BDterior.  220                  ^H 

^^H 

ilio-femoral.  222 

latoral,  220              ^^^M 

^^H 

-hrobur,  203 

the  foot.  234          ^^^M 

^^^1                superior. 

of  incus.  636 

of  the  pinna,  629           ^^^^H 

^^^H             i'alciin<^o«cuphoi(l,     inferior. 

intPniTticular  of  ribs,  198 

plantar,  2:J0.  233           ^^^H 

^^m 

iDtercluvicular.  208 

lonp,  2:11                      ^^^H 

^^^^                superior,  231 

intercostal.  201 

posterior  of  knee,  224          ^H 

^^^H            capsular  of  aHiMixuiil.  103 

inleraol  lateral  of  lower  jaw, 

sternal,  203                         ^H 

^^^H                 of  costu-tslt'rnal.  200 

1 96 

npsticum  AVInslowii.  224       ^H 
Fuupart's,  2H1,  ~Gt\  7AJ       ^H 

^^^H                 of  erico-lbyroid,  206 

of  knee.  224 

^^m               of  hip.  221 

intenMseouB,   calcaneoAstra- 

pterygo-maxillunr.  249          ^H 

^^H               of  inUTcoMal,  202 

galoid,  2:10 
calcaneo-cuboid,    iQlemal, 

pubic,  anterior.  206         ^^^^B 

^^^1 

posterior,  206             ^^^^^M 

^^H                     knc4«.  224 

231 

superior,  206              V^^^l 

^^^H                of  ocoipito-atloid,  194 

carpal.  217 

pttbo-proBtatic,  730,  "Ss^^H 

^^^ft               of  ribs  n-itb  spine,  13  j 

car])o-mctacarpal,  218 

radio-carpal,  216                   ^H 
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Ligamont  or  Ligaments— 
radio-ulniir.  anterior,  214 
middle,  'il4 

posterior,  214 
recto-uterine,  750 
rhomboid.  208 
round,  of  hip,  222 

of  liver,  G76 

of  radius  and  ulna,  214 

of  uterus,  755 
sacro-coccygeal,  anterior,2D5 

posterior,  205 
sacro-iliac,  anterior,  204 

oblique,  204 

posterior,  204 
sacro-aciatic,  anterior,  great- 
er. 204 

lesser.  204 

posterior,  204 
eacro-vertebral,  203 
of  scapula,  210 
of  shoulder,  2i0 
of  stapes.  C36 
stellate,  19B 

ste  mo-clavicular,      anterior, 
207 

posterior,  208 
ofsteruum..202 
Btylo-maxillarv,  196 
'eabflavous,  190 
subpubic,  206 
supra-spinous.  190 
suspensory,  of  incus,  G36 

of  lens,  624 

of  liver.  G70 

of  malleus,  036 

of  mamma,  294 

of  penis.  736 

of  spleen,  G84 
sutoral.  181 
tarsal,  180 

of  eyelids,  626 
tarso-metatarsal.  233 
teres,  of  hip.  222 
of  thumb,  220 

thyro-arytenoid,  inferior,  708 
sujierior,  707 

-epiglottic,  705,  706 

-hvoid,  705 
tibio"-6bular,  227 

-tarsal,  22H 
transverse  of  atlas,  193 

of  hip,  222 

of  knee,  225 
,    of  metacarpus,  219 

of  scapula,  210 

of  tibio-fibnlar,  227 
trapezoid,  209 
triangular,  infrnpubian,  781 

of  urethra,  781 
of  tympanic  bones,  635 

of  incus,  636 

of  malleus.  635 

of  stapes,  630 
of  urethra,  781 
of  uterus,  750 
of  vertebra?,  188 
vesico-utcrinc,  750 
of  AVinslow,  224 
of  wrist.  216 

anterior,  216 
61 


Ligament  or  IJgaments — 
lateral,  external,  216 

internal.  216 
posterior.  210 
of  Zinn,  244 
Ligamenta  alaria,  226 

subfiava,  190 
Ligamentum    arcuatam   exter- 
num, 291 
internum,  290 
denticulatum,  502 
latum  pulmonis,  715 
patelUe.  223 
teres  of  hip,  222 
See  also  Ligaments. 
Ligation  of  arteries.    See  Ope- 
ration. 
Limbus  luteus,  620 
Linea  alba,  287 
aspera,  160 
ilio-pec  tinea,  153 
quadrati,  160 
splendens,  502 
Linea;  semilunares,  287 

transverste  of  abdomen.  287 
of  fourth  ventricle,  532 
Lingual  bone.  Ill 
Linguotta  laminosa,  529 
Lips,  643 
arteries  of.  375 
structure  of,  643 
laquor  Cotuuni,  640 
Morgagiiii,  623 
Scarpiu,  641 
seminis.  744 
Lithotomy,  parts  avoided  in,  784 
parts  concerned  in,  783 
divided  in,  784 
Liver,  075 
arteries  of.  678 
changes  of  position  in,  675 
distribution  of  vessels  to,  in 

fa-tus,  701 
ducts  of,  6H0,  681 
fibrous  coat  of,  079 
fissures  of,  676 

of  ductus  veuosua,  677 
for  gall-bladder,  677 
longitudinal.  677 
porta],  677 
transverse,  677 
umbdical,  677 
for  vena  cava,  677 
hepatic  artery,  678,  679,  680 
cells,  079,  680 
duct,  679,  681 
veins,  C7H,  679,  680 
ligaments  of,  675 
broad,  676 
coronary,  676 
falciform.  076 
lateral,  076 
longitudinal.  076 
round, 675, 676 
suspensory,  676 
lobes  of,  677 
left,  678 
right,  677 

lobus  caudatus,  678 
quadratus,  678 
Spigelii,  678 


Liver — 

lobules  of.  C79 
lymphatics  of,  492,  678 
nerves  of,  678 
portal  vein,  678,  680 
situation,  size,  and  weight, 675 
structure  of.  678 
surfaces  and  borders  of,  675 
veins  of,  678 
Lobes  of  cerebellum,  531 
digastric,  532 
inferior,  posterior,  532 
pneumogastric,  532 
slender.  532 
siibpoduncular,  532 
of  cerebrum,  517.     ^e  Cere- 
brum, 
of  liver.     See  Liver, 
of  lung, 718 
optic,  529 
of  prostate.  735 
of  testis,  742 
of  thymos,  722 
of  thyroid,  721 
Lobular  biliary  plexus,  680 
Lobule  of  the  ear,  629 
Lobules  of  liver,  679 

of  lung,  719 
Lobuli  testis,  742 
Lobulns  centralis  of  cerebellum, 

531 
Lobus  caudatus,  678 
quadratus.  678 
Spigelii,  678 
Locus  ca^rulons,  532 
niger,  520 

pcrforatus  anterior,  519 
posterior,  519 
Lower  extremity,  arteries  of, 
438 
bones  of,  149 
fascia  of,  324 
ligaments  of.  221 
lymphatics  of,  488 
muscles  of,  ;J24 
nerves  of,  580 
veins  of,  473 
Lower,  tubercle  of,  693 
Lumbar  vcrtcbnc,  47 
development  of,  49 
Lungs,  717 
air-cells  of.  720 
bronchial  arteries,  720 

veins.  720 
capillaries  of,  720 
in  foetus,  701 
lobes  and  fissures  of,  718 
lobules  of,  719 
lymphatics  of,  494,  721 
nerves  of,  721 
parenchyma  of.  719 
pulmonary  artery,  720 

veins,  720 
root  of.  718 
structure  of,  719 
subdivision  of  bronchi  in,  71^ 
weight,  color,  etc.,  719 
Lunulas  of  nails,  605 
Ijvmphatic  duct,  right.  484 
Lymphatic  glands,  482 
anterior  mediastinal,  493 


H                     ^^H 

V        INDEX. 

^^H 

^^^^        Lymphatic  plands — 

Lymphatics — ■ 

Mamma —                     ^^^^^^^^B 

^^^K          aanctilar.  {lostcrior,  484 

hvail,  4^-1 

'^^^^^B 

^^^^1 

sujierficial,  484 

^^^^^B 

^^^^H           brnchiiil,  4^7 

heart.  4*j4 

structikre  of.  756                       ^^B 

^^^H           broDrhial.  494 

latcrcostal,  494 

vessels  of,  757                            ^^M 

^^^H 

iotemul  mummar}-,  494 

Mammary  gland.     «Sec  Gbwd, 

^^^H           cervicul,  dt^p,  4S3 

inlestincii.  4!t3 

mammary. 

^^^^B               fittporficiul.  4^0 

kidoeva.  49:i,  727 

^[ainmilta  of  breast.  75fi 

^^^^1           iQ  fi-uQt  of  elbow,  4AG 

labia.*4Ul 

of  kidney,  "25 

^^^B           glutcfti. 

Uctculs.  493 

Manubrium  of  stcmum.  112 

^^^^H            of  licail,  pupcrliciul,  484 

lar^'i-  intestine.  493 

of  malleus,  635 

^^^H                     t'xlvi-nul,  490 

log.  489 

Marrow  of  bone,  38 

^^^1 

liTer.  452,  67ft 

Kpinal,  :i02 

^^^H           inguinal,  ijii'p,  489 

lower  extremity,  488,  489 

Mastoid  cells,  openings  of.  633 

^^^H               8iip('r^<'iul,  4K8 

diH'p.  489 

piirtion  of  temporal  bone.  69, 

^^^H           intorcotttal.  493 

saperBiiol.  489 

631 

^^^H          iotcrDiil  mammary,  493 

luna:.  494.  721 

Matrix  of  nail,  605                           ^H 

^^^H           iscfaiatic. 

mcnitigeal.  485 

MaxiUary  bone,  inferior,  93         ^^M 

^^^H           of  larfTC  intcstitip,  493 

mefii'utory,  494 

eaperiur,  81                             ^^M 

^^^H           of  lower  4?xtremity,  4kii 

moulh,  485 

Meatus  unditoriasexterniut,  69  ^^| 

^^^^M           lumliiir,  490 

neck,  485 

iDtemuB.  70                           ^H 

^^^^H           uinmmnn'.  493 

nose,  485 

of  U05C.  inferior.  111.  613         ^H 

^^^H          meiliust  inal.  posterior,  493 

nyraphie,  491 

mucous    membrane    of. 

^^^H          m<^^ni(.'nc.  493 

crRophugii8,  494 

613 

^^H 

ovaricH,  492 

middle,  m,  613 

^^^H           occipital.  484 

pancreas.  493 

mucous    membrane     of. 

^^^H          parotid,  484 

polvift,  4W,  4»L 

613 

^^^1           orpiflriE,  490 

penis,  490 

superior,  110.  613 

^^^B              direp,  490 

pcrineam,  490 

mucous    membrane    of. 

^^^^1          poiilitcnl.  deep,  489 
^^^H          radial, 

phar)-nx,  485 

613 

pia  mntcr.  485 

Qiinarius.  female,  747                ^_ 

^^^1          sac  nil.  490 

pruHtnic.  492 

male,  733. '.36                         ^H 

^^^H           orHmull  iDtc&tinc.  493 

rudial,  487 

Meckel's  frangliim,  A.'iO                 ^^B 

^^^^1           orsplocQ.  493 

rectum.  492 

Medinsiinum.  715,  716                   ^H 

^^^H           orstomn<-h.  492 

scroTum.  490 

anterior.  716                         ^^M 

^^^H          ettbiniixillani',  488 

small  mteffiine,  493 

middle.  716                           ^^M 

^^^K               tliomx,  493 

spleen,  493 

posterior,  715,  716                ^^M 

^^^B                    utitcrior,  488 

BtoraiU'li,  492 

^H 

^^^B 

tcstichv  493 

Medulla  oblongata,  510               ^^| 

^^^V          or  upptT  exlTTioily,  48G 

thoracic  dncl,  483 

anterior  pvramid^  oC  511,512    ^^ 

^^^B            zrjfimiiilic,  4h4 

thorax,  494 

back  (if.  512                                        1 

^^^^         I^yinptialirs.  4ttl 

thj-mic,  494 

i-firpiira  p\mmidn1(a  of.  511              ■ 

H                     coats  or.  481 

IhyruiJ.  494 

fasciculi  pruciles  of,  51 1                   J 

^H                   origin  uf,  4^1 

npnor  extromity,  486 
deep.  4H7,  48H 

fi^siiri'>t  of,  511                              ^^J 

^M^                   plexus  of,  4sHI 

frmy  mutter  of.  513                    ^^B 

^^^^           gobdivisioD  of,  481 

superficial,  4ti7,  488 

lateraJ  tract  of.  .'ill                    ^^B 

^^^B               deep. 

uterus.  492 

olivary  bodv,  5U                               1 

^^^H              Rupcrficiul.  481 

vagina,  492 

pyramids  of,  anterior,  511          ^^1 

^^^H                       of,  4^2 

Lyra  of  fornix,  526 

)iosteniir,  511                           ^^M 

^^^H          vessels  and  nerves  of,  482 

resliform  bodies,  511                  ^^M 

^^^H 

Macula  cribro*a.  638 

scptnm  of,  513                            ^^M 

^^^H          abdomcD,  490 

Ma^iiitm  (ds)  of  carpus,  145 

structure  of.  512                        ^^M 

^^H          offercst. 

Malar  bom's.  87 

Medulla     spinalis.     503.      Set 

^^^H          arm.  4^7 

articulations  of.  88 

Spinal  cord. 

^^H          bladder,  492 

attachment  of  muscles  to, 

Mediiiliiry  caual  of  b<me.  35    , 

^^^H 

88 

membrane  of  bone,  M 

^^^^1          broad  U^amcnts,  402 

dt'veloproent  of,  88 

substance  ofbraiD,  495 

^^^H 

MaHciiUiH.  c'Xteruul,  169 

of  kidney.  725 

^^^^1          cercbrat,  4H4 

inlemal.  167 

of  Bu  pra-reuii]  capsnle*.  7.S5 

^^^H          cerviral,  deep,  48G 

MoUeus.  635 

velum,  posterior,  of  cen-beU 

^^^^B              superSciul,  486 

suhpcnsory  lifranieDt  of.  63G 

lum.  531                             ^ 

^^^B 

Mnlpijrhi.  pyriiniids  of,  725 

Meibomian  glands.  626                 ^^B 

^^^H 

Mulpighiuu  bodies  of  kidney. 

Membrana  fusca,  615                    ^^B 

^^^H         cmniiim,  devp,  4Krt 

726 

granaloi^a,  621                            ^^B 

^^^^1          dinphniirm.  494 

corpui^Ies  of  spleen,  686 

Umitans,  622                            ^^M 

^^^1 

relation  with  arteriea.  686 

nictitans,  627                           ^H 

^^^B 

veins,  686 

pnpillaris,  620                          ^^H 

^^^B              deep. 

Mnmmn,  756 

sacciformls.  215                        ^^M 

^^^H              iaperfidal.  484 

an-oU  of.  756 

t\-mpHni,  6:H                               ^^M 

^^^1           FnHopiiin  Itiltrs.  A<ri 

lohulcR  iif.  7.'>6 

t^trtirture  of.  634                  ^^M 

^^^^^L^^   glntoal  rvgiuti,  4911 

mammilla  of,  756 

secundaria,  633,  639              ^^M 

INDEX. 


SOS 


Membrane  of  aqneons  chamber, 

arachnoid,  cerebral,  508 
spinal,  501 

choroid,  618 

costo-coracoid,  296 

crico-thyroid,  706 

fenestrated,  359 

hyaloid,  623 

hyoglossal,  610 

Jacob's  621 

limiting,  622 

pituitary,  613 

pupillary,  620 

Schneiderian,  613 

thyro-hyoid,  705,  706 

vitelline,  754 
Uembranes  of  spinal  cord,  500 

of  brain,  507 
Membranous  labyrinth,  640 
structure  of,  641 

portion  of  urethra,  733 

semicircular  canals,  641 

zone,  640 
Meninges,  cerebral,  500 

spinal,  507 
Menisci,  183 
Mesentery,  662,  663 
M^aoc^phale,  514 
Mesocscum,  663 
Mesocolon,  ascending,  663 

descending,  663 

sigmoid,  663 

transverse,  663,  672 
Mesorchium,  745 
Mesorectum,  663 
Metacarpal  bones,  146 
Metacarpus,  146 

common  characters  of,  14G 

development  of,  143 

peculiar  bones  of,  146 
Metatarsus,  177 

bones  of,  177 

development  of,  179 
Middle  ear  or  tympanum,  632 
Milk  teeth,  645,  647 
Mitral  valve,  697 
Modiolus  of  cochlea,  639 
Molar  teeth,  646 

peculiar,  647 
Mons  Veneris,  746 
Monticulus  ceroliolU,  531 
Morsua  diaboH,  752 
Motor  oculi  nerve,  537 
Mouth,  643 

mucous  membrane  of,  643 

muscles  of,  248 
Movement  admitted  in  joints, 

lb7 
Multicuspidate  teeth,  646 
Muscles,  General  Anatomy  of, 
235 

of  animal  life,  235 

aponeuroses  of,  237 

arrangement  of  fibres  of,  236 

bipenniform,  236 

bloodvessels  of,  236 

derivation  of  names  of,  236 

fasciculi  of,  235 

6brils  of.  235 

form  of,  23C 


Muscles — 
fusiform,  236 
insertion  of,  237 
involuntary,  236 
lymphatics  of,  236 
mode    of   connection,    with 

bone,  Ac,  236 
nomenclature  of,  236 
of  organic  life,  235 
origin  of,  237 
penniform,  237 
primitive  fascicnli  of,  235 

fibrils  of,  235 
radiated,  237 
sarcons  elements  of,  235 
sheath  of.  236 
size  of,  237 
striped,  235 
structure  of,  236 
tendons  of,  237 
unstripcd,  235 
voluntary,  235 
Muscle  or  ^luscles,  Descriptive 

Anatmny  of.  238 
of  abdomen.  281 
abductor  indicis,  319 

minimi  digiti  of  foot,  351 
of  hand.  318 

poUicis  of  foot,  351 
of  hand.  316 
accelerator  nrinae,  778 
accessorius   ad  sacro-lumbo- 
lem.  276 

orbicularis  oris,  248 

pedis,  276 
of  acromial  region,  299 
adductor  brcvis,  333 

longus,  333 

raagnus,  333 

pollicis  of  hand,  318 
of  foot.  353 
anconeus,  312 
anomahis.  246 
antitragicus.  630 
of  anus,  776 
of  arm, 302 

ary1a;Do-epiglottideus      infe- 
rior, 710 

superior,  710 
arytainoideus,  709 
attoUens  anrem,  241 

oculi,  244 
attrahcns  aurem,  242 
of  auricular  region,  241 
azvgos  uvula;,  265 
of  "back,  209 
basio-glossQs,  261 
biceps  of  arm,  303 
■   of  leg,  339 
bivcnter  ce^^•icis,  277 
brachial  region,  anterior,  306 

posterior,  312 
brachialis  anticus,  304 
buccinator,  249 
caninuR,  247 
cerato-glossus,  261 
cervicalis  ascendens,  276 
of  chest,  294 
chondro-i^lossus,  261 
ciliary  of  eye.  020 
circumflexus  palati,  265 


Muscle  or  Muscles — 
coccygeus,  782 
cochlearis,  640 
complexns,  277 
compressor  naris,  246 
narium  minor.  246 
saeculi  laryngis,  708,  710 
urethne,  733 
constrictor  isthmi    faucinm, 
265 
pharyngis  Infericr,  262 
medius,  203  ' 

superior.  263 
nrcthrffi,  781 
coraco-brachialis,  303 
corrugator  supercilii,  243 
cremaster,  762 
crico-^rytscnoidens  lateralis, 
709 
posticus,  708 
cnco-thyroid,  708 
crnreus,  331 
deltoid,  299 
depressor  als  nasi,  246 
anguli  oris,  248 
cpiglottidis,  710 
labii  inferioris,  248 
diaphragm,  289 
digastric,  259 
dilator  naris  anterior,  246 

posterior,  246 
dorsum  of  foot,  350 
of  epicranial  region.  239 
erector  cUtoridis,  7tO 
penis,  779 
spinie,  276 
of  external  ear,  241 
external  sphincter,  776 
extensor    brevis    digitomm, 
350 
carpi  radialis  brevior,  311 
longior,  310 
ulnaris,  312 
coccygis,  279 
communis  digitomm,  312 
indicis,  314 
longus  digitomm.  342 
minimi  digiti,  312 
ossis  metacarpi  pollicis,3l3 
primi   intemodii    pollicis, 

313 
proprius  pollicis.  342 
secundi  intemodii  pollicis. 
313 
ofevelids.  242 
of  face,  240 

femoral  region,  anterior,  327 
internal,  332 
posterior,  339 
fibular  region,  347 
flexor  accessorius,  352 
brcvis  minimi  digiti  of  foot, 
353 
of  hand,  318 
brevis  digitorum.  351 
pollicis  of  foot.  353 

of  hand,  317 
carpi  radialis,  306 

ulnaris,  307 
digitomm  profundus,  308 
sublimis,  307 
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Mnaclc  or  Musclo-s — 

loD^us  (ligituruiu,  34G 
puUicis  of  foot,  340 
of  hand.  :\()0 

ossis    mctacariii    poUicis, 
•M6 

profundus  dig'itorum.  308 

Bublimis  digitorum,  307 
of  foot,  34S 
of  forenrm.  30.) 
gastrofucmius,  343 
geraflhiM  inferior,  338 

superior,  337 
gcnio-bvo-glussus,  2G0 

-hyoul.  2r)9 
glutens  maximns,  334 

modi  us,  335 

minimus,  33G 
of  gluteal  region,  334,  335, 

336 
gracilis,  332 
oflmnd.  315,  316 
of  head  and  face,  228 
lielicis  major,  G30 

minor.  030 
Hilton's,  710 
of  bip,  334 
liumeral  region,  anterior,  302 

posterior,  304 
hyo-glossufi,  2C0 
of   hyoKl  hone   and  larvnx, 

25G,  258 
iliac  region,  325 
iliacus,  32G 
ilio-costalis.  27(> 
infra-costul,  2^9 
iiifra-sjiinalus.  3(10 
intortostal.  2HS 

external,  2i?M 

internal.  288 
of  inlermaxillarv  region,  2-18 
inteni.-si-oi.  319,  354 

dor.^al.319 

palmar,  320 

plantar.  354 
intor-s])inale.-*,  279 
intcr-transvcrsales,  279 
labial,  248 
of  larynx,  705 
latitisimiis  dorsi,  270 
laxator  tympani  major.  G.^G 

minor.  ('.30 
of  leg.  340 

Jevrttur  angiili  oris.  247 
.sirapulx,  272 

ani.  1^1 

gliiiHliihe  thyroidea',  721 

laliii  inferioris.  2-17 
siiperioris.  247 
al;eque  nasi,  2-IG 
propriiis,  247 
proprius  alx'  iiaf^i  ante- 
rior, 2u: 

posterior.  2-lC 
menti.  247 
pulati,  2G5 
palpebra-.  243 

puperioris.  243,  625 
prostatic,  735 
levatori's  costaruin.  2h0 
lingiialis,  2G1 


Muscle  or  Muscles — 

Buperficialis,  010 
of  lips.  248 
of  liver,  078 
longissimus  dorsi,  276 
longus  colli,  2G7 
oflower  extremity,  324 
himbricale.s  of  foot,  352 

of  hand,  319 
masseter.  249 
of  month,  248 
mnltiddus  spinsc,  278 
mylo-hyoid.  259 
myrtiforraiH.  246 
na30-labialis,  248 
of  neck,  252 
of  nose,  246 

obliquus  externus  abdominis, 
281,  7G0 
internns,  283,  7G1 

ascendens.  283,  7C1 

auria,  63! 

capitis  inferior,  280 
superior,  280 

ccrvicis  inferior,  280 
Fuperior,  280 
.  dcscenden.s,  281.  7G0 

oculi  inferior,  245 
superior,  245 
obtunitor  externus,  338 

intcrnus,  337 
occipito-frontalis,  239 
omo-hyoid,  258 
opponens  minimi  digit!,  319 

poUicis.  31G 
orbicularis  oris,  248 

palpebrarum,  242 
of  orbit.  243 
oalate,  2G4 
palato-glossiis.  2G2,  265 

pharyofreus.  2G5 
palmari«  brcvis,  318 

Inngus.  307 
of  ]>al[)ebriil  region,  242 
])celineus.  332 
pectoralis  major,  294 

minor,  290 
of  penis,  779 
of  perineum,  female,  781 

male.  779 
jternneiis  lircvis,  347 

loiiiriis,  317 

tortius.  342 
of  pericranium,  240 
of  pharynx. 200 
of  jtinna,  (>:iO 
plantaris.  344 
platysma  myoides,  253 
pitpliteus,  345 
jironator  quadratus,  309 

radii  teres.  306 
psoa.s  magnus,  326 

])iirvus,  326 
pteryjroid.  external,  252 

internal.  251 
pyramidalis  abdominis,  287 

nasi.  240 
pyriformis,  330 
quadratus  femoris.  338 

lumborum,  287 

menti,  248 


Muscle  or  Muscles — 

quadriceps  exteusor  cruris, 

330 
radial  region.  310 
rectus  abdominis.  286 

capitis  anticus  major,  26G 
minor,  207 
posticus  major,  279 
minor,  279 

femoris.  330 

lateralis.  207 

oculi,  244 
externns,  244 
inferior,  244 
intemus.  244 
8iiperior,  244 
rctrahens  aurem,  242 
rhombiiidcus,  24G 

major.  273 

minor,  272 
risorius  of  Santorini,  249 
rotatores  spina;.  278 
sacro-himbalis,  276 
sartorius,  329 
scalenus  antic  us,  268 

mcdius,  268 

posticus.  208 
scapular  region,  anterior,  259 

posterior,  300 
scmi-membranosus.  340 
serratus  magnus.  298 

posticus  inferior,  274 
superior,  273 
Ecrai-spioalis  colli,  278 

dorsi.  278 
senii-tcndinosus,  339 
sole  of  foot.  350 

lirst  layer.  350 

Bccoud  layer.  352 

third  layer,  353 
soleus,  344 

sphincter  uni.  external,  776 
internsil.  770 

vaginie.  780 
spinalis  cervicis,  277 

dorsi.  277 
splenius,  274 

capiti.«.  274 

colli.  274 
stapedius,  630 
Bterno-cleido-mastoid,  25 1 

-liyoid.  256 

-tliyroid.  257 
stvlo-glos.ou.i.  261 

'-hvoid.259 

-pliaryngeus.  2C3 
subanconeus.  30r> 
subelavius.  21>0 
subcrureiis.  ::31 
Ruhscapularis.  299 
supinator  brevis,  313 

longus.  310 
supra-ppinales.  279 
suprrt-spinatu.s.  300 
temporal.  251 
tensor  palati,  205 

tarsi.  243 

tympani.  G3G 

vagina?  femoris,  329 
tere.s  major.  301 

minor,  301 
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Muscle  or  Muscles — 
of  thijrh.  827 
of  thonicic  region,  anterior, 

lateral,  298 
of  thorax,  288 
of  thumb.  31ti 
thvro-arjta?noidciis.  709 

-epifrlottideus,  710 

-hyui.l,  258 
tihiulis  nnticiis,  341 

lioslicHS,  34G 
tibio^fibular  region,  anterior, 
341 

posterior,  343 
of  tonffue.  2()0 
trachelo-mastoid,  277 
tragicus,  <i;tO 

transversalis  abdominia,  284, 
7C2 

colli,  277 
transversus  auriculae,  630 

pedis,  353 

pcrinei.  779 
iu  female,  780 
trapezius,  2t»9 
triangularis  stemi,  2R9 
triceps  extensor  ernria,  330 
cubiti.  304 

femoralis,  331 
of  trunk,  209 
of  tympaoum,  fi36 
of  upper  extremity,  293 

surj^ical  tinatoray  of,  320 
of  ureters^,  731 
of  urethra,  778 
vastus  extermi3,  330 

infemus.  330 
vertebral  region,  anterior,  21.'i 

lateral,  217 
zygomiiticus  major,  247 

minor,  247 
Musculi  papillares  of  left  ven- 
tricle. 097 
of  right  ventricle,  (i95 
pectinati,  in  left  auricle,  C96 

in  right  auricle.  093 
Mu.sculus.     *SVe  Muscle. 

Xau.si.  605 

chemical  composition  of,  G06 
lun-ila  of.  605 
matrix  of,  603 
root  of,  605 
structure  of,  605 
Xares,  anterior,  109 
posterior,  1(10.656 
septum  of,  110,  612 
Nasal  bones,  HI 

articiihitions  of.  Bl 
development  of,  81 
fossa*,  109.  613 
arteries  of.  G14 
mucous  membrane  of,  613 
nerves  of.  614 
veins  of,  614 
Kales  of  brain,  531 
Navicular  bone,  141.  175 
Neck,  muscles  of,  253 
triangle  of,  anterior,  382 
posterior,  3fc4 


Neck — 

surgical  anatomy  of,  382 
veins  of,  458 
Nerve  or  Nerves,  496 
General  Anafomt/  of — 
afferent,  500 
centrifugal,  500 
centripetal,  ,500 
cerebru-Pi)inal.  499 

composition  of,  49R 

junction  of  funiculi  of. 
498 

neurilemma  of,  498 

origin  of,  498 

apparent,  499,  500 
real,  500 

plexus  of,  498 

sheath  of,  498 

structure  of,  498 

subdivision  of.  497 

termination  of,  498 

vessels  of,  498 
cells,  497 

compound,  535,  545 
corpuscles,  497 
efferent.  500 
excito-motory,  500 
fibres,  496 
mixed,  535 
of  motion,  535 
motor,  500 
reticx,  500 
sensitive.  500 
of  special  sense,  535 
spinal,  roots  of,  560 
sympathetic,  592 
Desmptivc  Analomy  of — 
abflucens,  5;!9 
accessory  obturator,  582 

spinal,  560 
acromial,  564 
of  iirachnnid.  509 
articular,  of  elbow,  573 

hip,  482.  5H8 

knee.  5m2,  5M4,  590 

slioiilder-joint,  568,  569 

wrist,  573 
auditory,  537,  642 
auricular,    of    aurlcularis 
magnus,  564 

of  auriculo-temporal.  250 

posterior,  from  facial,542 

of  second  cervical,  506 

of  small  occipital,  564 

of  vagus,  558 
auriciiluris  magnus,  564 
axillarv.  565 
of  bone,  38 
buccal,  550 

of  facial,  543 

of  inferior  maxillary,  550 
cardiac,  596 

inferior,  590 

middle,  596 

posterior,  566 

of  pneumogastric,  569 

superior,  596 
cardiacus  magnus,  596 

minor,  596 
carotid,  557 
cavernous,  large,  691 


Nerve  or  Nerves — 
cavernous,  small,  601 

of  penis,  601 
cervical,  roots  of.  562 

anterior  branches  of.  563 

posterior  branches  of.  500 

superficial  branches  of,  564 
ccrvico-facial,  543 
chorda  tympani.  542,  637 
ciliarv,  long,  547 

ehort,  548 
circumflex,  569 
clavicular,  564 
coccygeal,  584 

anterior,  585 

posterior,  585 
cochlear.  642 
communicans  nom,  565 

peronei.  589 
of  C'otunnius.  553 
cranial.     Sec  Cranial  nerves. 
crural,  580 

anterior,  582 
cutaneous,  of  abdomen,  ante- 
rior, 579 
lateral,  579 

accessory  obturator,  582 

of  arm,  external,  569 
intenial,  570 
lesser  internal,  570 

of  buttock  and  thigh,  580 

of  cervical  plexus,  564 

circumflex,  569 

coccygeal,  584 

crnral,  anterior.  582 

dorsal  nerves,  576 

dorsalis  pedis,  586 

hemorrhoidal,  inferior,  586 

ilio-hypogastric,  580 
-inguinal,  580 

of  inguinal  region,  758 

intercostal,  577 

of  ischio-rectal  region,  777 

lateral  of  dorsal,  578 
of  intercostal,  577 

lumbar,  578  • 

median.  571 

muscnlo-cutaneoiiB,     569, 
591 
-spiral,  575 

obtnrator,  580 

palmar,  575 

of  patella,  583 

perineal,  586 

peroneal,  590 

plantar,  589 

popliteal,  external,  590 
internal,  588 

radial,  575 

sacral,  584 

sciatic,  lesser,  588 
small,  588 

of  thigh,  extemaT^  5S0 
internal,  583 
middle,  583 

of  thorax,  anterior,  577 
lateral,  577 

tibial,  anterior,  591 

■  posterior,  589 

ulnar,  573 
cntaneua  patella;,  583 


p 

80G                    ^^^^H 

^         INDEX. 

I^H 

^L 

Nerve  or  Xervos — 

Xcrre  or  Kerre§ — 

Kervo  or  Kerrot —            ^^^^^H 

^^H 

dental.  anU'rior,  h^^9,  (iU 

larj*ngcaL  Ulterior,  559 

palpebral.  549                    ^^^^H 

^^^1 

iorerior,  't^d 

internal,  55it 

parotid,  550                        ^^^^^| 

^^H 

posterior,  fi4!) 

recorrcnl.  559 

pur  vaguni,  557                          ^^H 

^^^H 

deacenilcns  oodi.  Tilo 

Riiperior.  559 

palbelic.  5:^H                             ^H 

^^^1 

difrastrif.  from  fucml.  543 

from  R^rm pathetic,  59i 
letser  Kciatic.  586 

perforaus  Ousierii,  5C9           ^^1 

^^^1 

digital  of  fool.  Uoreal,  590, 591 

perinral.  5h6                             ^H 

^^^1 

ptiiutar.  r>Hl) 

splanchnic,  ."»98 

superficial,  5Hfi                       ^^M 

^^^1 

of  band,  donut  fiT4.  575 

lingual,  of  fiftli.  550 

peroneaL  553,  590             ^^^^| 

^^H 

palmar,  mnlian,  .*}T3 
mt  tal.  r>7*> 

of  glo(<,<i>-phur5Tigcftl,  557 

petrosal,  great.  561           ^^^^H 

^^^^1 

loug  Raphfnou*.  58i 

large.  541,                        ^^^H 

^^^1 

uluur.  574 

lombar,  57h 

GDiulL  Foperficial,  541 

^^^1 

doratil,  570.  577 

BQtmor  branches  of.  578 

Bonerficiol    cstemuL    &4U 

^^^1 

^H            nntorior  bnititbcs  of,  576 

poatcrior  branches  of,  576 

553 

^^^1 

^^P          pcvoliar, 

n>ot5  of,  578 

from  Vidian,  5.t3 

^^^1 

^^           puxtcriorbmuchcsotD'O 

luinbo-jtacrul,  578 

jK-trosus  Huperficialia  niojor. 

^^^1 

roots  of,  570 

malar  brauih  of  facial,  543 

553 

^^H 

*  of  pi'Qiti.  .">ftG 
dorsi-lumiiar.  57S 

of  orbital  nerve,  54d 

pbttr;ngi-ul.  from  external  la- 

^^^1 

masseteric,  .'»49 

rynfii-al.  55H 

^^H 

•spinal,  h'6 

mastoid,  564 

firom     gloiso  -phaiTTigeal,        l 

^^^1 

of  oiira  muter.  507 

maxiUnrx,  inferior,  649 

557 

^^H 

ei^'htli  piiir.  r>,'>.> 

superior,  547 

from    Mccltel's    gangUon. 

^^^1 

of  ovebail,  625 

median,  571 

554 

^^^1 

fftciaJ.  .S40 

menial,  551 

fWim  pnenmogastrio.  058 

^^^1 

bnmchcs  of,  !>il 

motor  oculi,  common,  537 

from  sympathetic,  594 

^^^1 

conimiinicaticDS  of.  tti\ 

external.  539 

phrenic,  565 

^^^1 

ill  tfuiporul  !>rmL*.  .*>40 

nia«calo<'atQav'uus    of   arm. 

plantar,  rataacous,  689 

^^^1 

of  fi-miirul  artpry.  580 

."^69 

extcmiil,  5!K» 

^^^1 

fifth.  545 

inferior,  580 

internal.  5H9 

^^^1 

goiijilincoiuiecledwitli.S.'il 

from  ixToiirnl,  591 

pni'uniiigiistric,  R57 

^^^1 

fourtU.  538 

su]>enor.  579 

popliteal,  external.  590 

^^^1 

fnmtal,  &4G 

musculo-Epiral.  574 

iiitcmnl.  5SU 

^^^1 

gaDtclionic  liruotb  vt  aum]. 

mylo-hruid,  651 

portio  dnra,  540 

^^H 

547 

Ottsal,    from    Muckel's    gan- 

inter daram  et  monem,540 

^^^1 

gastric  brnochc^  (if  vap  us,500 

glion.  553 

molIii>,  5H7 

^^H 

genitot.  5H0 

of  ophthalmic,  547,  614 

pterygoid,  .VSO 

^^^1 

geDil<M:niraI,  5&0 

from    superior    maiillary. 

pteryFo-nnlatine.  553.  554            ' 
pttdenda  ,  iafenur^  568             ^H 

^^^1 

ffloseu-pliurvu^i'al,  555 

549 

^^^1 

giDlcal.  infLTifir,  5tit} 

from  Vidian,  ft53 

pndic.  5H6                                  ^H 

^^H 

superior,  SKG 

naso-pulatine,  653,  614 

palmonary.  anterior,  559              1 

^H 

gustatory,  5.*>0 

of  heart.  :>tU,  59C.  fiM 

ninth,  544 
obturator,  580 

posterior.  560                              J 

from  Tftgne,  559                   ^M 

^^^1 

hemorrboidat,  iolbi-ior,  5^G 

accessory,  5S'2 

radial,  575                               ^H 

^^k 

hepatic.  5!>9,  fiTB 

occipital  of  facial,  543 

recurrent  larrngeal,  559          ^H 

■•• 

hypopislric,  580 

great,  506 

(o  tentorium,  539                   ^H 

^B 

,       hvpoglo.asal,  544 

small,  564 

renal  splanchuic.  598                ^H 

^^ 

ilW.  5H(> 

of  third  ccr\'ical,  566 

rc^piratorr,  oxternttl,  56B       ^H 

^^_ 

ilio-hypopaatrii\  579 

occipitalis  major.  566 

internal.  665                           ^H 

^^^1 

-iiifTuiiml,  580 

minor,  564 

sacrnl.  584                                     ^H 

^^^1 

incisor.  503 

a'sojihageal.  560 

anterior  branches  of,  .'i£5    ^H 

^^^1 

infrBrtDaicitlary,  543 

olfttctorv.  51«.  614 

posterinr  branches  of,  584  ^H 

^^^1 

of  facia),  543 

peculiurilios  of,  476 
opbthulniic,  546 

roots  of,  584                           ^H 

^^^1 

-orbital  of  fuciaL  543 

saphenons,  external,  589         ^H 
Intenia],  5U3                            ^H 

^^^1 

-Irocliiear,  547 

optic,  536 

^^^1 

Intcri'uBtal.  570 

orbital,  54B 

long.  583                               ^H 

^^H 

lower,  577 

relations  of,  539 

short>  589                              ^H 

^^^1 

opper,  576 

in  cavernous  sinas.  540 

sciatic,  grt'Bt,  688                         1 

^^^1 

tntcrt-oKto-huoienil,  577 

in  orbit,  540 

lesser,  586                                    J 

^^^1 

iuterusiK'ous.  anterior,  G71 

in  sphenoidal  fi^are,  540 

small.  586                     ^^^H 

^^^1 

poatvrior.  575 

palatini,  552 

seventh,  537,  540            ^^^^H 

^^^1 

of  iDtcstines,  509 

anterior,  552 

sixth,  539                           ^^^H 

^^^1 

ischiadic,  great,  5t^ 

external.  5.'>2 

fi])ermatJc,  599                          ^^M 

^^^1 

imtill,  58G 

large,  552,  614 

spheno-pohiline.  .V19                ^H 

^^^1 

JacobRuit's.  556,  637 

middle,  552 

F:piDal.    S('v  .Spinal  nenres.     ^H 

^^^1 

of  kidney,  727 

posterior,  553 

accessory.  560                         ^^M 

^^^1 

labial.  540 

(tmnll,  553 

splanchnic,  great,  597            ^^| 

^^^1 

of  lal>rriDtfa,  642 

palmar  cutaneous,  671,  574 

lesser.  598                      ^^^M 

^^^1 

laclirj'iual.  546 

deep,  573 

^^^H 

^^^1 

of  l^iacisi.  522 

(if  mcdiuii,  571 

smallest.  598                 ^^^^| 

^^^1 

Inrgp  CBTomoufi.  601 

superficial.  573 

splenic.  599                     ^^^H 

1 

^^     laryngeal,  externa],  559 

ulnar,  574        , 

stemd,  564                    ^^^H 

INDEX. 


807 


Nerve  or  Nerves — 
Btylo-hyoid  of  facial,  543 
subclavian,  568 
safaoc.cipital,  562 

posterior  branch  of,  566 
Bubscapular,  569 
Buperfieialis  colli,  564 

cordis,  596 
suprarclavicular,  564 

-maxillary  of  facial,  543 

•orbital,  547 

-«capDlar,  568 

-trochlear,  546 
sympathetic,  cephalic  portion 
of,  594 

cervical  portion  of,  594 

cranial  portion  of,  594 

lumbar  portion  of,  GOO 

pelvic  portion  of.  600 

thoracic  portion  of,  599 
tarsal,  591 

temporal,  of  anricalo-tempo- 
ral,  550 

deep,  549 

of  facial,  543 

of  orbital  nerve,  548 
temporo-facial,  543 

-malar  or  orbital,  548 
third  or  motor  oculi,  537 
thoracic,  anterior,  5G8 

cardiac,  559 

long,  568 

posterior,  568 
thyro-hyoid,  545 
tibial,  anterior,  590 

posterior,  589 
of  tongue,  611 
tonsillar,  557 
trifacial,  545 
trigeminus,  545 
trochlear,  538 
tympanic  of  facial,  541 

of  glosso-pharyngeal,  550, 
63" 
ulnar,  573 
uterine,  tJOl 
vaginal,  601 
vagus,  557 

branches  of,  558 

ganglion  of  root  of,  557 
of  trunk  of,  557 
vestibular.  642 
Vidian,  553,  614 
of  Wrisberg,  570 
Nervi  nervorum,  499 
Nervous    substance,   chemical 
analysis  of,  495 
microsi'opic    appearance   of, 
41)6 
Nervous  System,  General  Ana- 
tomy of.  495 
of  animal  life,  594 
cerebro-spinal  axis,  495 
cortical  substance,  495 
division  of,  495 
fibrous  nervous  matter,  495 
ganglia,  497 
gray  or  cinuritious  substance, 

'495 
nerves,  497 
of  organic  life,  495 


Nervous  System— 

pympathetic,  499 
composition  of,  499 
gelatinous  fibres  of,  499 
structure  of,  499 
tubular  fibres  of,  499 

vesicular  matter,  495 

white  or  medullary  substance 
of,  495 
Neurilemma,  498 

of  cord,  502 
Nidus  hirundinis,  531 
Nipple,  756 

Nodule  of  cerebellum,  531 
Noduli  Arantii,  695 
Nodulus,  531 
Nose,  611 

arteries  of.  613 

bones  of,  81 

cartilages  of,  612 
of  septnm  of,  612 

fossoj  of,  109,  613 

mucous  membrane  of,  613 

muscles  of,  '246,  612 

nerves  of,  613 

veins  of,  435,  613 
Notch,  cotyloid,  153 

ethmoidal,  77 

intercondyloid,  162 

nasal,  64 

pterygoid,  75 

sacro-sciatic,  greater,  152 
lesser,  152 

sigmoid,  95 

sphcno-palatinc,  91 

supra-orbital,  G4 
-scapular,  126 
Nuck,  canal  of,  745,  755 
Nummular  layer  of  retina,  G21 
Nymphffi,  747 

lymphatics  of,  491 

Obliqur  inguinal  hernia.    Sac 
Hernia. 
line  of  the  clavicle,  121 
of  lower  jaw,  93 
of  radius,  139 
Occipital  bone,  57 

articulations  of,  61 
attachment  of  muscles  to, 

61 
crests  of,  58 
development  of,  61 
structure  of,  60 
(Esophagus,  656 
lymphatics  of,  494 
relations  of,  in  neck,  657 

in  thorax,  657 
structure  of,  657 
surgical  anatomy  of,  657 
Oesterlcn,  on  supra-renal  cdp- 

Bulcs,  728 
Olfactory  bulb.     See  Bulb,  ol- 
factory, 
nerve.    See  Nerve,  olfactory. 
Olivary  bodies  of  medulla  ob- 
longata, 511,  512 
Omenta,  662 

Omentum,  gastro-colic,  6G2 
gastro-hcpatic,  600,  662 
-splenic,  662,  684 


Omentum— 
great,  662 
lesser,  660,  662 
sac  of,  661 
Opening,  aortic,  in  diaphragm. 
291 
in  left  ventricle.  697 
caval  in  diaphragm,  291 
of  coronary  sinus,  693 
of  inferior  cava,  693 
left  auric ulo-ventricular,  COO. 

697 
oesophageal   in    diaphragm, 

291 
of  pulmonary  artery,  694 

veins,  696 
right  auricuIo-ventricular,693 
saphenous,  769 
of  superior  cava,  693 
Operation  for  club-foot,  348 
of  laryngotomy.  714 
of  laryngo-tracheotomy,  714 
ligation  of  the  anterior  tibial, 
447 
over  instep,  447 
in  lower  tnird  of  leg,  447 
in  upper  part  of  leg,  447 
axillary  artery,  406 
brachial  artery,  408 
common  carotid  artery,  371 
above  omo-hyoid,  371 
below  omo-hyoid,  371 
iliac  artery,  429 
dorsalis  pedis  artery,  449 
external  carotid,  372 

iliac  artery,  437 
femoral  artery,  440 
innominate  artery,  367 
internal  iliac  artery,  43L 
lingual  artery,  374 
popliteal  artery,  445 
in    lower    part    of    its 

course,  445 
in  upper  part,  445 
posterior  tibial,  450 
at  ankle,  451 
in  lower  third  of  leg,  451 
in  middle  of  leg,  451 
radial  artery,  411 
subclavian  artery,  394 
superior  thyroid  artery,  373 
ulnar  artery,  414 
of  lithotomy,  783 
of  a'sophagotomy,  657' 
of  staphylorraphy,  266 
for  strabismus,  245 
tracheotomy,  714 
for  wryneck,  256 
Opercula    of    dental    grooves 

650 
Optic  commissure.    Sec  Com 
missure,  optic, 
lobes.     See  Lobes,  optic. 
Ora  acrrata,  620 
Orbicular  bone,  635 
Orbits,  108 
arteries  of,  387 
muscles  of.  243 
relation  of  nerves  in,  540 
Organs  of  circulation,  691 . 
of  deglutition,  656 
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Orffans — 

of  digestion.  G43 

of  generation,  female,  746 

male,  7o5 
of  respiration,  103 
of  sense,  002 
urinary,  724 
of  voice,  703 
Orpanic  constituent  of  bone,  33 
Orifice,    auriculo  -  ventricular, 
692.  694 
ccso]ihageal,   of    stomach, 
663 
of  prostatic  dncts,  733 
pyloric,  of  stomach,  G63 
oi"  uterus,  750 
of  vagina,  747 
See  also  Openings,  Apertures, 

ond  Ostium. 
Os  calcis,  170 
hyoidos,  HI 
innominatum,  140 
magnum  of  carpus,  145 
orbicularc.  635 
planum,  78 

(See  also  Bone, 
uteri.  750 
Ossa  triquetra,  80 
'  )ssicles  of  ear,  6,34 
Ossicnla  of  tympannm,  634 

ligaments  of.  635 
Ossification  of  bone,  38 
intramombranous,  39 
intracartitaginous.  39 
of  spine,  i)rogress  in,  49 
period  of,  39 
Osteo-dentine,  C49 
0^1oolofry,  33 

( ).stium  ainloininale  of  Fallopian 
tiibo,  7.")2 
uteri  internum,  750 
uterinum.  750 
Otoliths,  G42 
Outlet  of  pelvis,  157 
Ovaiy,  752 
corpus  luteuni  of,  754 
<7raalian  vesicles  of,  753 
liiramcnt  of.  755 
lymphatics  of.  492 
nerves  of,  755 
ovisacs  of,  753 

shape,  position,  and    dimen- 
sions of,  753 
situation  of.  in  fcctus,  755 
5itroma  of,  753 
stnicture  of.  753 
tunica  albuginca  of,  753 
vessels  of,  755 
Ovicapsiile  of  Graafian  vesicle, 

754 
'Oviducts,  752 
'  )visacR  of  ovarv,  753 
( >vula  of  Xaboth,  751 
Ovum,  754 

discliarpe  of.  754 
discus  ])ro!i.:rt'rus.  754 
germinal  sjiitt,  754 

vesicle,  754 
vi'clline  inembraue  of,  754 
yolk  nf.  7.";4 
zona  ]K'llueida,  754 


Pacchioxiax  depressions,  62 
Palate,  652 

arches  of,  652 
bard.  652 
umsclea  of,  264 
pillars  of,  653 
soft,  652 
bone,  88 

articulations  of,  90 
attachment  of  muscles  to, 

91 
development  of,  90 
Palmar  arch,  ^ce  Arch,  palmar. 
I'alpebra;,  626 
Pampiniform  plexus  of  veins, 

755     , 
Pancreas.  682 
duct  of.  683 
structure  of,  C84 
vessels  and  nerves  of,  684 
Papilla  lacrymalis.  625' 
Papilhu.  conjunctival,  627 
of  kidney,  725 
of  skin,  603 
of  tongue,  609 

circiimviillatie,  609 
conica!,  009 
filiformes,  009 
fnngiformes.  609 
maxima;.  609 
rac<liie,  009 
minima;.  009 
.i^tructuro  of,  610 
of  tooth,  049 
Papillary  stage  of  development 

ofteelh,  049 
Par  VHgtim,  558 
Parietal  hcnes.  61 

articulations  of.  63 
att;Hliment  of  muscles  to, 

C! 
development  of,  03 
Parotid  gUiud.  053 

iiecci^sory  portion  of,  654 
duct  of,  65-1 
nerves  of".  055 
VL'Ssels  of,  055 
Patella,  164 

articulations  of.  164 
attachment  of  muscles  to,  104 
development  of.  164 
fracture  of.  350 
structure  of,  164 
Pecquet,  cistern  of.  483 

reservoir  of.  483 
Pectiniform  septum,  737 
Pectoral  region,  dissection  of, 

293 
Pedicles  of  a  vertebra,  41 
Peduncles  of  cerebellum,  533 
of  cerebrum.  519 
of  corpus  callosum,  522 
of  ]iineal  gland.  532 
l*elvicfa>!cia.  .SW' Fascia, pelvic. 

bones.  155,     See  Pelvis, 
Pelvis.  1.55.  728 
arteries  of,  429 
articulation  of.  204 

with  spine,  203 
axes  of.  157 
boundaries  of,  728 


Pelvis — 

biim  of,  115 

cavity  of,  156.  723 

diameters  of,  155 

false,  155 

inlet  of.  15o 

ligaments  of,  204 

lymphatics  of,  490 

male    and    female,    difler- 

enccH  of,158 
outlet  of,  157 
position  of,  157 

of  viscera  at  outlet  of,782 
true,  153 
of  kidney,  726 
Penis,  736 

arteries  of,  738 
body  of,  736 
corpora  cavernosa,  737 
corpus  spongiosum.  737 
dorsal  artery  of,  434 

nerve  of,  58G 
extremity  of,  736 
glans,  736 

lymphatics  of.  490,  738 
muscles  of,  779 
nerves  of,  591,  738  * 
prepuce  of,  736 
root  of.  736 

suspensory  ligament  of,  736 
Pcnniform  muscles,  236 
Perforans  Casserii  nerve,  569 
Perforated  space,  anterior,  519 

posterior,  519 
Perforating  arteries.  413 
from  mammary  artery,  400 
from  plantar.  452 
from  profunda,  443 
inferior,  443 
middle,  443 
superior,  443 
Pericardium.  689 
relations  of,  089 
structure  of.  690 
fibrous  layer  of.  090 
I  serous  layer  of,  690 

'      ves.sel.<»  of.  691 
I  I*erilymph,  040 
Perineum,  777 
j      abuomial  course  of  arteries 

in,  785 
I      deep  boundaries  of,  777 
'      fascia,  deep.  780 
superficial.  777 
lymphatics  of.  483 
muscles  of,  778 
surgical  anatomy  of,  775 
Perineal  space,  777 
Periostcnm,  38 
Peritoneum.  660 
folds  of,  002 
lesser  cavity  of.  GCl 
ligaments  of,  002 
mescuteries  of,  662 
omenta  of,  602 
reflections  of.  600 
Pes  accessorius.  525 

hippocampi.  525 
Petit,  canal  of.  024 
Petrous    ]ior;-ou    of    tcmpor;;l 
bone,  69 
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Ppjcr's  frlanda,  670 
Phulan^e*  of  foot,  178 
aiiiculations  of.  234 
devclopmi'Dt  of,  179 
of  hnnd.  147 
articulations  of,  220 
development  of,  148 
Pharvnx,  Gi'ifi 

aponeurosis  of,  G56 
arteries  of,  378 
mucous  membrane  of,  656 
muscles  of,  262 
openings  into,  656 
structure  of.  656 
Phk'bolites,  475 
Pia  mater  of  brain,  509 

vessels  and  ner^'es  of,  509 
of  cord,  502 

structure  of,  502   - 
testis.  741 
Pigment  cells  of  iris,  620 
Pigmentary  lavcr  of  cboroid, 

018 
Pillars  of  external  abdominal 
ring.  7G0 
of  diaphragm,  501 
of  fauces,  653 
of  fornix,  526 
Pineal  gland,  528 

peduncles  of,  528 
Pinna  of  ear,  628 
cartilage  of,  G29 
ligaments  of.  629 
muscles  of,  6:i0 
ncr%-es  of,  631 
structure  of.  629 
vessels  of,  631 
Pisiform  bone,  143 
Pituitary  body,  519 
Plate,  cribriform  of  ethmoid,  77 
external  pterygoid,  75 
perpendicular,  of  ethmoid, 
77 
Pleura,  715 

cavity  of.  715 
parietal  layer  of,  715. 
reflections  of,  715 
vessels  and  nerves  of,  716 
visceral  layer  of,  715 
cOBlalis,  715 
pulmonalis,  715 
Ph'une.  715 
Plexus  of  Nerves,  49o 
aortic,  599 
brachial,  566 

branches  above  clavi- 
cle. 567 
\(elow  clavicle,  568 
cardiac,  anterior,  597 
deep,  5'J6 
great,  596 
superficial,  597 
carotid,  595 

external,  594 
cavernous,  595 
cerebral,  595 
cervical,  563 
deep  branches  of,  565 

posterior,  566 
superficial      branches 
of,  564 


Plesns  of  Xerves- 
cceliac.  .'>99 
colic,  left,  599 

middle.  599 

right,  599 
coronary,  anterior,  597 

posterior,  597 
cystic,  599 
diaphragmatic,  598 
epigastric,  598 
facial,  594 
gastric,  599 
gastro-duodenal,  599 

epiploic,  599 

left,  599 
groat  cardiac,  596 
hemorrhoidal      inferior, 
601 

superior,  599 
hepatic,  601 
hypogastric,  600 

inferior,  600 
ileo-colic,  599 
infra-orbitaj,  550 
lumbar,  578 

branches  of.  579 
magnus  (irofundus,  596 
mcningciil,  595 
mesenteric,  inferior,  599 

superior,  599 
CDSophugeal,  560 
oiibthalmic,  595 
ovarian.  599 
pancreatic,  599 
pancreatico-duodenal, 

599 
patellar,  584 
pelvic,  600 
pharjTigoal,  561,  595 
phrenic,  598 
prostatic,  601 
pulmonan',  anterior,  560 

posterior,  560 
pvioric.  599 
r^nal.  598 
sacral,  585 
sigmoid,  599 
solar,  508 
Bpcrmatic,  599 
splenic,  599 
superficial  cardiac.  597 
supra-renal,  598 
tonsillar,  557 
tympanic,  561,  637 
vaginal,  601 
vertebral,  596 
vesical,  601 
of  Veins.  455 

choroid.     See  Choroid, 
hemorrhoidal,  475 
ovarian,  476 
pampiniform,  476,  755 
prostatic,  475 
-pterygoid,  450 
spermatic.  476 
thyroid,  658 
uterine,  475 
vaginal,  475 

of  portal  vein,  679 
vesico-prostfltic,  475 
Plica  Bemilunaris,  627 


Points  of  ossification,  38 
Pomum  Adami,  703 
Pons  hepatis,  677 
Tarini,  519 
Varolii.  514 

longitudinal  fibres  of,  514 
septum  of,  515 
Btrncture  of.  514 
transverse  fibres  of,  514 
Popliteal   space.      .St'c  Space, 

popliteal. 
Pores  of  the  skin,  607 
Portio  dura  of  seventh  nerve. 
540 
inter  duram  et  moUem,  540 
mollis,  577 
Porus  opticus  of  sclerotic,  C16 
Pott's  fracture.  357 
Pouches,  larjngeal,  708 
Pouparl'g   ligament,  281,  760, 

769 
Prseputium  elitcridis,  747 
Prepuce,  736 

Process    or   Processes,    aero 
mion,  126 
fracture  of,  321 
alveolar,  85 
angular,  external,  64 

internal.  65 
auditory,  69 
basilar,  59 
ciliary,  618 

structure  of.  619 
clinoid,  anterior,  75 
middle.  73 
posterior,  73 
cochlcuriform,  634 
condyloid  of  lower  jaw,  95 
coracoid,  127 

fracture  of.  321 
coronoid,  of  lower  jaw,  94 
of  ulna,  135 
fracture  of,  322 
ethmoidal,  of  inferior  turbi 

nated.  91 
falciform,  769 
frontal,  of  malar,  87 
hamular.  of  cochlea,  640 
of  lachrymal,  86 
of  sphenoid,  75 
of  helix,  629 
of  Ingrassias,  75 
jugular,  59 
lachrymal,  of  inferior  turJii 

nated  bone,  91 
malar  of  superior  maxillurV' 

84 
mastoid,  69 

maxillar\',  of  inferior  tnrbi. 
nated,  91 
of  malar  bone,  88 
mental.  92 
nasal,  84 

odontoid,  of  axis,  44 
olecranon,  135 
fracture  of,  322 
olivary,  73 

orbital,  of  frontal,  65 
of  malar.  87 
of  palate.  89 
of  superior  mayiUarj*.  82 


H      810          VH^H 

^t       IXDKX. 

^^H 

^^^^       Process  or  Processes — 

Pyramids,  anterior — 

Itcfrlon—                             ^^^^B 

^^^H          pnlatc.  88 

docnssation  of.  511 

intcrmajuUnrj.    muscles    of) 

^^^^^         palatine,  of  sujwrior  m-Axil- 

of  I'Vrn.'in.  726 

248 

^^^1 

of  Malpighi.  725 

ischio-reclal,  surgical  laatn. 

^^^^P          ptcrrgriid,  of  palate  bone,  S9 

posterior,  .Ml 

my  of,  775 

^^^^1              nf' sphenoid. 

of  the  spine,  55 

lar}'npo4niclieaI,  *  -surgicai 

^^^^B          spbcnoiiiul.  of  pulatc,  90 

unntomy  of.  713 

^^^^B          epiniiiis,  nf  iliiitn,  150 

Q[;ADftiGBMi.NAi>  bodicA.  520 

lateral,  orstiull,  105                  ^^B 

^^^^B             of  aplieiioiU.  1i 

lineal,  muscles  of,  260           ^^B 

Radiatinq  6brc8  of  retinft,  622 

lumbar.  659                                ^H 

^^^H              orverU'bnv.  41 

Itadiua,  138 

left.  659                                ^H 

^^^H         styloid,  of  radiu.o.  IWO 

articulntioas  nf.  140 

ri^h!.  659                                ^^ 
iDUKilhirr.    inferior,   mosclcs          ■ 

^^^^B                  tcmpontl. 

devolopmeut  of,  140 

^^^H            ofulrim 

fraciury  of.  323 

of.  247                                         1 

^^^^1         trnnsvor^e,  uf  vertebra;,  41 

of  lower  eud  of,  324 

suiH'rinr,  muselcfi  of,  247              1 

niuual,  muscles  of.  240                ^^m 

^^^^B         unciform. 

of  neck  of,  323 

^^^^H             of  ethmoid.  73 

ori*hiiftnf,  323 

orbital,  muscles  of.  243             ^^H 

^^^^B           vaginal  of  sphenoid.  7-1 

muaclc5  attached  to,  140 

patiitul,  mn!>cli-»  of,  2i^4            ^B 

^^^^H                      ttrnipfiral. 

stnictijre  of.  140 

palmar,  middle,  moitclei  of. 

^^^^B          Tenniform  tif(-en'bcllum,iiifc- 

anil  tiltiu,  fracture  of,  323 

319 

^^^^1 

Ramus  of  k;cbium,  153 

palpebral,  muscles  of,  242 

^^^^P             superior.  .'iltO 

of  ]<iw('r  jaw.  91 

pecliiriil.  muMflfs  of.  293 

^^^^          2Tg<imati<\ 

ofpiilieB,  133 

of  i^^'rintum,  777 

^^^       I'roccssus  ad  mcdullum,  534 

Raphe  of  corpns  callosam,  522 

pharyngcul,  muscles  of,  262 

^^^^L          at!  pontem,  U'M 

of  palate.  C52 

plantar.  muFu-lcs  of.  350           ^^fl 

^^^M 

of  perinemn,  777 

popliteal,  443                             ^^H 

^^^^P          brcvU.  of  tu-.illcas,  635 

of  lonffuc.  GOO 

plorypo-maxilbry,  mnsclct    ^^ 

^^^H         caudalus. 

Rccopiaeulum  chyli,  461 

of.  251                                   1 

^^^H 

Rectum.  072 

pubic,  C59                                          1 

^^^^B          cuclilcnriromiis.  71,  634 

columns  of,  673 

radial,  mnscles  of,  310,  316             1 

^^^H          c   c-iTebtUo   ud   tcMlus,   52D, 

folils  of.  674 

scapular,    aiiterior,    luoscles   ^^M 

^^H 

lymphatics  of.  402 

^H 

^^^^r          gracilis,  of  mnlleus,  635 

nlatioDS  of.  in  female,  749 

posterior,  300                          ^^H 

^F              Proniunttirj  nr  Kucrum,  50 

male,  672 

Scuqja'H  trt]inf*le.  4r:8              ?^^| 

^B                  of  titnpannm.O^^ 

Kurpicul  anatomy  of,  783 

of  j:kaU.  anterior.  106              ^^B 

^H              Profltlite  L'luDd.  735,  782 

^^^^                lolWH  of,  "3"l 

Region  uf  uhdotiii-n,  2^1.  658 

8Upru-byoi<l.  aiiit<clc9  of.  258          1 

acromial,  rau.sclcs  of.  2119 

tcmporo-niaKillnrv,  muscles         1 

^^^K         Icvutor  muHclc  ot,  735,  782 

auricnlar,  muscles  of,  241 

of,  249                                      1 

^^^H         po^itioii  of,  733.  782 

of  back,  muw;le8  of.  26'J 

tboracicmusclca  or.288.204.         1 

^^^^1         sccrotioQ  from,  73C 

brachial.  antcnor,inusclcsof, 

^m 

^^^H          Hse  nud  tthiipc  of,  735 

30lj.  30H 

anterior.  294                         ^^B 

^^^^H           strurtiirc 

posterior.  312.  313 

lateral.  298                              ^^ 

^^^H          marginal  nnatomy  of,  7t*2 

cervical.  su]>orficiaI.  muecleft 

tibio-flbular,  anterior,  341               1 

^^^^^            vesM'ls  and  ncrvi'S  of,  736 

of,  2.1 3 

posterior,  :i43,  .ttn                 ^^M 

^H             Prostatic  tinid.  736 

diaphrapmntic,  289 

nlnnr.  mnsdeK  of,  31K              ^^H 

^H                 sccrcliitD,  736 

dur^al,   uf  foot,  inuKcIes   of. 

umbilical,  659                               ^^^ 

^H              Protuhemnce,  occipital,  extcr- 

3.'>0 

vcrtchrul.  anterior,  nnselcs         1 

^H                  n^ti,  r>s 

epicranial,  muscles  of,  239 

of,  266                                 ^J 

^H                 internal,  60 

epi:;aslric,  O.i'J 

lateml,  268                             ^H 

^^^       Pubi'S.  153 

femoral,  untcriur,  muacks  of, 

Reacrviitr  of  IVcqtiel,  483           ^^B 

^^^H          articnlulioD^  of.  SO'i 

327 

of  lliymus.                                  ^^B 

^^^^B           DttuchmcQl  of  inui<cle8  to,  155 

inlemul.  3.^ 

Respiration.  or;;iuiB  of,  TIT          ^^B 

^^^^B           development  nf,  l'i4 

poslerior,  339 

Rcstiform  hollies  of   modalla        1 

^^^^P          structure  of,  154 

m>ular.  347 

oblonjrala.  511,  M3                       J 

^^^^           STmphysia  of.  153 

foot,  dorsum  of,  'i7>0 

Rete  mucoKum  of  skin,  604         ^^| 

^H               Fndv'nihiin.  7tl> 

Bole  of.  3.'i0 

tesiis.  742                                    ^^B 

^V               I*iii)i:ta  laiTvmalia,  625 

gUiteal.  lymphalics  Of,  435 

Reticular  cartilage,  le2                ^^ 

^B                    viit<.'iiU)!>u.  520 

itmsclcs  of,  3.':4 

Retina,  620                                            1 

^m              Pulp  cuvit;'  of  toolli.  G'lS 

groin.  75H 

arU'ria  centralis  of.  390,  622          1 

^B                    dcvclopinrot  of,  6tH 

uf  band,  nmsclcn  of,  310 

extoruul  layer  of.  021                         1 

■                    deotitl,  '^50 

liuuicrul.  uuti'rior,  302 

fovea  ceutndiit  of.  621               ^^J 

^B              Puiiil  uf  eve,  610 

^^^^          ilitulor  TQiiBc'le  of.  620 

posterior.  304 

eninittur  layer  of,  621                ^^H 
inicrnid  layer  of.  621                 ^^^ 

liypochnndriac,  659 

^^^^fe          menilininc  of.  f>20 

'left.  6,Mi 

Jacob's  mcmbnme  of.  C2l              1 

^^^V          sphincter  muscle  of,  G20 

ri};ht.  609 

Ittnhns  Intfiu  of.  625                          1 

^V                Pj-|nrit!4,  6EJ3 

hypogastric,  659 

UK'mbraua  limitaiu  of,  G^J              1 

^B              >*)nimid  itf  curcbc]lnm,  531 

iliac,  muscles  of,  32S 

middle  layer  of.  621                    ^^m 

^B                  of  thyroid  {riand.  7^1 

infrahyoid,  mu^iclca  of,  256 

Derroii.:  layer  of.  621                 ^^| 

^B                 of  tympanum,  633 

iMjruinal.  659,  758 

oamtnular  layvr  of.  621             ^^H 

^1                  in  vVfttbule  of  ear.  638 

left,  659 

rudiatini;  6bres  of,  622             ^^M 

^t^^       Pynuoida,  auterior,  511  ■ 

right,  659 

structure  of.  621                        ^^H 

INDEX. 
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Betina — 

yellow  spot  of,  621 
Retinacula  of  ileo-ciecal  valve, 

671 
Bhomboid  impressioD,  122 
Ribs,  116 

attachment  of  muscles   to, 
118 

common  characters  of,  117 

development  of,  118 

false,  116 

floating,  116 

ligaments  of,  198 

peculiar,  118 

structure  of,  118 

true.  116 

vertebral,  116 

vertebro-costal,  116 
-sternal,  116 
Rickets,  34 
Ridge,  internal  occipital,  60 

mylo-hyoidean,  93 

pterygoid,  74 

superciliary,  64 

temporal,  64 
Bima  glottidis,  707 
Ring,  abdominal,  external,  282, 
760 
internal,  763 

crural,  771 

femoral,  771 

position  of  parts  around, 
771 

fibrous,  of  heart,  697 
Root  of  lung,  719 

of  spinal  nerves,  561 

of  teeth,  645 

of  zygomatic  process,  67 
Rostrum   of  corpus  caUosum, 
521 

of  sphenoid  bone,  74 
Rotation,  187 
RufiTB  of  stomach,  666- 

01  vagina,  749 
Rupture    of    urethra,    course 
taken  by  nrine  in,  778 

Sac,  dental,  650 
lachrymal,  628 

structure  of.  650 
of  omentum,  622 
Sacculus  laryngis,  707,  708 

of  vestibule,  641 
Sacrum,  50 
articulations  of,  54 
attachment  of   muscles    to, 

54 
cornua  of,  51     ,     • 
development  of.  54 
peculiarities  of,  53 
in  female,  53 
in  male,  53 
structure  of,  53 
Salivary  glands,  653 

structure  of,  655 
Santorini.  cartilages  of,  705 
Sarcolemma,  235 
Harcoii9    elements   of    muscle, 

2;J5 
Scala  tympani  of  cochlea,  640 
vestibnli  of  cochlea,  640 


Seals  of  cochlea,  640 
Scaphoid  bone  of  foot,  175 

of  hand,  141 
Scapula,  123 

articulations  of,  128 

attachment  of  muscles  to,  128 

development  of,  127 

dorsum  of,  124 

glenoid  cavity  of,  127 

ligaments  of,  210 

muscles  of,  299 

spine  of,  126 

structure  of,  127 

venter  of,  123 
Scarfskin,  604 
Scarpa's  triangle,  438 
Schindylesis,  185 
Schneiderian  membrane,  613 
Schreger's  tenolysis  of  bone,  34 
Schwann,  white   substance  of, 

496 
Sclerotic,  615 

structure  of,  616 

vessels  and  nerves  of,  616 
Scrotal  hernia.      See  Hernia, 

scrotal. 
Scrotum,  739 

dartos  of,  739 

lymphatics  of,  490 

nerves  of,  739 

septum  of,  739 

structure  of,  739 

vessels  of,  739 
Sella  turcica,  73, 100 
Semen,  744 

li<|uor  seminis  of,  744 

seminal  granules  of.  744 

spermatozoa  of,  744 
Semicircular  canals,  638 
external,  638 
horizontal,  638 
membranous,  641 
posterior,  638 
superior,  638 , 
Semilunar  bone,  141 

valves.     See  Valves,   Semi- 
lunar. 
Seminal   vesicles.      Sec    Vesi- 

cula:  seminales. 
Seminiferous  tubes.  742 
Scnac,  on  structure  of  heart's 

valves,  694 
Senses,  organs  of  the,  602 
Septum  auricularum.  691,  095 

between  bronchi,  712 

crurale,  772 

lucidum,  525 

of  medulla  oblongata,  513 

of  nose,  110 

cartilage  of,  612 

pectinirorme,  737 

of  pons  Varolii,  515 

scroti,  739 

subarachnoid,  501 

of  tongue, 610 

ventriculonim,  694 
Sesamoid  bones,  179 
Sliaft  of  11  bone,  structure  of,  35 
Shcuth  of  arteries,  3GU 

crural,  770 

femoral,  770 


Sheath— 

of  muscles,  236 

of  nerves,  498 
Shoulder,  121 
Shoulder-joint,  210 

muscles  of,  209 

vessels  and  nerves  of,  2U 
Sigmoid  flexure.    See  Colon. 
Simon,  on  supra-renal  capsules. 

728 
Sinus,  cavernous,  465 

circular,  465 

circularis  iridis,  620 

coronary,  479,  693 
opening  of,  in  heart,  693 

of  dura  mater,  463 

of  jugular  vein,  461 

of  kidney,  724 

lateral,  464 

longitudinal,  inferior,  464 
superior,  463 

maxillaiT,  84 

occipital,  464 

petrosal,  inferior,  466 
superior,  466 

pocularis,  733 

prostatic,  733 

of  right  auricle,  691 
of  left,  695 

straight,  464 

transverse.  466 
Sinuses,  455,  463 

of  the  aorta,  362,  695,  697 

confluence  of  the,  i64 

ethmoidal,  78 

frontal,  66 

maxillary,  84 

pulmonary,  095 

sphenoidal,  73 

of  Valsalva,  aortic,  362,  697 
pulmonary,  695 
Skeleton,  33 

number  of  pieces  in,  40 
Skin,  anatomy  of,  602 

appendages  of,  605 

arcolie  of,  603 

arteries  of.  605 

color  of,  605 

corium  of,  003 

cuticle  of,  604 

derma  of,  602 

epidermis  of.  604 

furrows  of,  604 

hairs,  606 

lymphatics  of,  COS 

muscular  fibres  of,  603 

nails,  605 

nerves  of.  605 

papillary  layer  of,  603 

rete  mucosura  of,  604 

sebaceous  glands  of,  607  . 

sudoriferous  or  sweat  gland» 
607 

true,  602 

vessels  of,  605 
Skull,  57,  98 

anterior  region  of,  106 

base  of,  99 

bones  of,  57 

cerebral  surface  of.  100 

external  surface.  102 
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Skull- 
fossa  of,  anterior,  100 
middle,  100 
posterior,  101 
Bpheno-maxillnry,  106 
temporal,  105 
zygomiilic,  106 
ioternal  surface  of.  100 
lateral  rejrion  of,  105 
tables  of,  35 
vertex  of,  98 
vitreous  table  of,  35 
Soeift  parotiJis,  6r)4 
Soft  palate,  C52 
aponeurosis  of,  G53 
arches  of,  652 
muscles  of.  053 
pillars  of.  652 
structure  of,  652 
Sole  of  foot,  muscles  of,  first 
Inycr,  350 
second  laver,  352 
third  layer,  353 
Space,  nnterior  perforated,  519 
axillary.     Sec  Axilla. 
Haversian.  38 
intercostal,  116 
popliteal,  443 

boundnries  of.  444 
contents  of,  444 
position  of  contained  parts 
iD,  444 
posteriorperforatt'd,  519 
Spermatic  cord,  740 
arteries  of,  740 
course  of,  740 
lymphatics  of,  740 
nerves  of,  710 
relation  of  to  femoral  rin^r, 

771 
relations  of,  in  inguinal  ca- 
nal, 742.  7G2 
veins  of,  740 
S]fcrmiit()7.oa,  744 
Sphenoid  bono,  72 
articulations  of,  76 
attachment  of  muscles  to,  76 
development  of,  76 
ffreater  wings  of.  74 
lesser  wings  of,  75 
processes  of  Ingrassiasof,  75 
pterygoid  processes  of,  75 
spinous  process  of,  74 
vaginal  processes  of,  74 
Sphenoidal  ppongy  bones,  76 
Sphincter  aiii.  776 
of  bladder.  731 
of  rectum,  external,  776 

internal,  776 

of  vagina,  780 

Spinal  column.  40,  55 

fc-pinal  cord.  .')00,  502 

nnK'hniiid  of",  501 

iirranL'i'nient    of    gray    and 

while  matter  in,  504 
eential  canal  of.  51)6 

ligament  of,  502 
columns  of,  503 
dura  mater  of.  500 
filum  terminale  of,  502 
iii-i^U!V  of,  503 


Spinal  cord — ■ 

fcctal  peculiarity  of,  506 

grav  commissure  of,  504 
matter  of,  504,  505 

ligamentnm  denticulatum  of, 
502 

membranes  of,  500 

neurilemma  of.  .'i02 

pia  mater  of,  502 

sections  of,  504 

structure  of,  504 

substantiacinereagelatinosa, 
503 

white  commissnrc  of,  503 
matter  of,  504 
Spinal  nerves,  561 

arrangement  into  groups, 

561 
branches  of,  anterior,  5G2 

posterior,  562 
ganglia  of,  502 
roots  of,  anterior,  561 
posterior,  561 
Spine,  40 

See  also  Process,  spinous. 

of  bone,  35 

ethmoidal,  72 

of  ilium,  1.50 

of  ischium,  152 

nasal,  65 
anterior,  85 
posterior,  88 

pharyjigeal,  59 

of  pubes,  153 

of  scapula,  12G 
Spleen,  684 

artery  of,  C88 

capilliiriesof.  688 

fibrons  elastic  coat  of,  685 

fissure  of.  684 

hilns  of.  684 

lymphatics  of,  493,  688 

il  iilpighian  corpuscles  of,  686 

nerves  of.  (188 

proper  substance  of,  C85 

relations  of,  6S4 

serous  ct»at  of,  685 

size  and  weight  of,  684 

structure  of,  685 

suspensory  ligament  of,  684 

trabecuhc  of,  685 

veins  of,  a^^ 
Spongy  bones,  91 

cartilage,  182 

portion  of  urethra,  733 

tissue  of  bone.  34 
Squamous  portion  of  temporal 

bone,  67 
Stapes.  635 

annular  ligament  of,  036 
Steno'a  duct,  C54 
Sternum,  112 

articulations  of,  116 

attachment  of  muscles  to,  116 

development  of.  114 

ligaments  of.  2(t2 

structure  of,  114 ' 
Stomach,  6G3 

alteration  in  position  of,  664 

alveoli  of.  666 

cardiac  orilicc  of,  663 


!  Stomach — 

cellular  coat  of,  666 
curvatures  of,  663 
fundus  of.  663 
gastric  follicles  of,  6CC 
ligaments  of,  664 
lymphatics  of,  498,  666 
mucous  glands  of,  G66 
mucous  membrane  of,  666 
muscular  coat  of,  665 
oesophageal  orifice  of,  663 
peptic  glands  of.  66G 
pyloric  end  of.  6G3  ' 

orifice  of,  663 
pylorus,  665 
serous  coat  of,  665 
simple  follicles  of,  G67 
Bplenic  end  of,  CG3 
structure  of,  665 
submucous  coat  of,  666 
surfaces  of.  664 
vascular  coat  of,  6G6 
vessels  and  nerves  of,  666 
Strije  laterales,  522 

loDgitudinales,  522 
Stricture,  seat  of,  in  direct   in  . 
guinal  hernia.  765 
in  femoral  hernia,  774 
in  oblitpie  hernia.  764 
Stroma  of  ovarv,  753 
Subarachnoid  duid,  509 
septum,  501 
space  of  brain,  509 
of  cord,  501 
Sublingual  gland.  655 
duct  of,  655 

vessels   and    nerves   of, 
C55 
Submaxillary  gland,  655 
duct  of,  655 
nei'ves  of.  G55 
vessels  of.  655 
Subpednncidar  lobe  of  cerebel- 
lum, 532 
Sub-peritoneal   areolar    tissue. 

660 
Substantia   cinerca  gelatinosa. 

505 
Sulci  of  cerebrum,  516 
Snpercilia,  625 
Superior  maxillary  bone.  81 
articulations  of.  86 
attachment  of  muscles  to, 

86 
development  of.  85 
Supra-renal  capsules.  "27 

cortical  subslauce  nf.  72- 
medullary  substance  of.  728 
nerves  of.  728 
relations  of.  728 
structure  of.  728 
vessels  of,  72H 
Surgical  anatomy.  33 
ot'al)dominal  aorta.  420 
anterior  tibial,  447 
arch  of  aorta,  364 
axilla.  401 
axillary  artery,  404 
base  of  bladder.  783 
bond  of  elliow.  407 
brachial  artery,  4it8 
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Si  ffrical  nnafomy — 

ti   common    turotid    artery, 
;-i70 
iliac  artery,  429 
dorsalis  pedis,  449 
external  carotid,  ;172 

iliac,  4:i7 
facial  artery,  376 
femoral  orter}',  440 

liernia,  766 
h:iiiistriii^  tendons,  340 
innominate  artery,  307 
inj^uintil  hernia.  TfiS 
iniernal  carotid,  386 

iliiic.  431 
isriiio-rcctal  region,  775 
larvn^o- tracheal     region, 

'  713 
lingual  artery,  374 
rausclcs  of  eye,  242 
lower  extremity,  354 
soft  palate,  266 
upper  extremity,  320 
(esophagus,  657 
perineum,  775 
popliteal  artery,  445 
posterior  tibial,  450 
prostate  gland.  782 
_  radial  artery,  411 
Hcarpa'a  triangle,  438 
ste'rno-mastoid  must;le,'256 
subclavian  artery,  401 
piiperior  thyroid,  37:J 
talipcii,  348 
temporal  artery,  379 
thoracic  aorta.  417 
triangles  of  neck,  382 
ulnar  artery,  414 
.Sustcntiu'ulum  tali.  172 
Sutura.  1)S4 

dentata.  185 

harmoiiia,  1(^5 

limbosii.  185 

notha.  185 

serrata,  1H5 

[Squamosa,  185 

vera,  If^i 
Suture,  basdar,  97 

coronal.  97 

cranial,  97 

ethmo-sphcnoidal,  100 

elhmoido-froutal,  100 

frontal.  66.  97 

fronto-malar.  10.7 
-parietal.  97 
-sphcunidal,  100 

intermaxillary,  85 

internasal,  107 

interparietal.  97 

lambdoid,  97 

malo-maxillary,  103 

masto-oecipital,  98 
-parietal,  97 

naso-maxillary,  105 

occipito-parietal,  97 

petro-occipital,  97 
-sphenoidal,  98 

nagittal.  97 

sidieno-parietal,  97 

h;<l»amo-i)arielal,  97 
-sphenoidal,  98 


Suture — 

temporal,  69 

transverse,  98 
Swallow'a  nest  of  cerebellum, 

531 
Sweat-glands,  607 
Symphysis  of  jaw,  92 

pubis,  153 
Synarthrosis.  184 
Synchondrosis,  sacro-illac,  204 
Synovia.  1H4 
Synovial  membrane,  183 

ankle,  229 

articular,  183 

astragalo-scaphoid,  232 

atlo-axoid,  193 

bursal,  184 

calcaneo-nstragaloid,  2C0 
-cuboid,  231 

carpal,  217,  218 
■  carpo-metacarpal,  218 

of  cartilage  of  ribs  with  each 
otiiei',  202 

chondro-sternal,  200 

costo-transverse,  199 
-vertebral,  198 

elbow.  212 

hip,  223 

intercostal.  200 

iiitc'rptd)ic,  206 

knee,  226 

metacarpal,  218,  219 

occipito-alloid,  193 

phalanges,  220 

radio-ulnar,  inferior,  215 
superior.  213 

sacro-coccvgeal,  205 
-iliac.  20*4 

pcapulo-clavicular,  210 

sboulder,  211 

slerno-clavicular,  208 

tarsal,  232 

tarso-metatarsal.  233 

tomporo-maxillary,  197 

Ibumb.  1!)7 

tibio-fibiilar.  inferior,  227 
superior.  227 

vaginal.  184 

wrist,  216 
System.  Haversian,  37 
portal,  477 

Tablrs  of  the  skull,  35 
Ta;nia  hippocampi,  524,  525 
Bomieircularis,  523 
viola  cea,  532 
Tarsus.  170 

development  of,  178 
Teeth,  645 

bicuspid,  645,  040 
bo<ly  of,  045 
canine,  645,  046 
of  lower  jaw.  93 
of  upper  jaw,  82 
cement  of.  649 
chemical  composition  of.  648, 

649 
cortical  substance  of,  649 
crown  of,  ()45 
crnsta  jictrosa  of,  648 
cuspidate,  040 


Teeth- 
deciduous,  645 
dental  tubuli  of,  048 
dentine  of,  048 
development  of,  649,  050,  C5l 
enamel  of,  049 
eruption  of,  651 
eye.  646 

false  molars,  046 
fang  of,  645 

general  characters  of,  045 
growth  of,  651 
incisors,  646 

intertubular  tissue  of,  048 
ivory  of,  648 
large  molars,  046 
milk,  045,  647 
molar,  045,  646 
raulticuspidate,  C40 
permanent,  645,  046 
pulp  cavity  of,  648 
roots  of.  645 
small  molars,  G46 
structure  of,  648 
temporar}',  645,  647 
true  molars.  64G 
wisdom.  647 
Temporal  bone,  67 

articulations  of,  72 

attachment  of  muscles  to, 
72 

development  of,  71 

mastoid  portion  of,  69 

petrous  portion  of,  09 

squamous  portion  of,  67 

structure  of,  71 
Tendo  Achillis,  344 
oculi.  242 
palpebrarum,  242 
Tendon,  central,  of  duiphragm, 
291 
conjoined,  of  internal  oi>lit]u» 
and    transversaUs,   284, 
761 
cordiform,  of  dinp&ragm,  291 
structure  of,  237 
Tentorium  cerebelli.  508 
Testicle.     See  Testis. 
Testis.  738 

aberrant  duct  of,  741 
coni  vasculosi  of.  741 
coverings  of,  739,  740 

tun.ca  albuginea,  740 

vaginalis,  740 

vasculosa,  740 
guberuaculum  testis,  745 
investments  of,  740 
lobules  of,  741 
lymphatics  of,  492 
motle  of  descent  of,  744 
pia  mater  of,  741 
rete  of,  741 

size  and  weight  of,  739 
structure  of.  741 
tubuli  seminiferi  of,  741 
vas  deferens  of,  742 
vasa  efferentia  of,  741 

recta,  741 
vapcubim  abcrrans  of,  741 
vessels  and  nerves  of.  742 
Theca  vertebralis,  500 


1          8U                    ^^^^ 
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H           Thulnmi  optict,  52G 

Trachea — 

Tnnica  albuginea,  740                   ^^1 

■           TUiKli,  boDc  of,  I5d 

surjfical  anatomy  of,  713 

of  ovary,  753 

^^^_          fn-^cia  of,  327 

vessels  and  nencs  of,  713 

Riiscliiaiia,  613 

^^B            (Icei>.  3-iH 

Tracheolnmy,  713,  714 

viigiattli)<,  740 

^^H 

Tract  ojitif,  5ii5 

propria,  740 

^^H         musclea  of  back  of.  286 

Tractu9   iutcrracdlo    lateratls, 

rcflexa,  740 

^^^V             of  front  cf,  276 

50.1 

vas<-ulosn  teittis,  740 

^          Thorax,  6f*9 

opticus,  536 

Turbiuated  bone,  iufuiior,  91 

^^^          base  of,  €89 

Traffus,  629 

middle,  7U 

^^^ft          bones  uf,  li'2 

Trapezium  bone,  143 

superior.  78 

^^^H          bouniluries  of,  C89 

Trajiezoid  bone,  143 

Tulamina  ocuU.  625 

^^^B           ctitniieous  liprvi'N  of,  b11 

Trianf^le  of  Hesselbacli,  765 

Tympanic  bone,  71,  C35 

^^m          fusciie  of.  'i!)4,  29S 

inferior  carutid,  31^3 

Tympnuuni.  6;)2 

^^^H          mnscles  of,  '2'H 

of  neck,  anterior.  3^ 

arteries  of.  6.')6 

^^^B         opcDiufi^  of.  C^9 

posterior,  3H4 

cavity  uf,  632 

^^^H         pnrts  paasin}r  throu;;h  upper 

siir^'icHl  ftiiatomy  of,  382 

membrane  of,  634 

^^^H              opr-ninirs  of.  6r>9 

occipitaf.  3H4 

mucous  membrane  of,  636 

^^^"          viscera  contaioed  in.  6S'3 

Scarpa's,  43S 
subc  avian,  364 

muscles  of.  636 

^r            Tliumb,  musdeH  of,  'i\6 

ner^'es  of.  637 

^^^_^      Tbynitis  ):I3Q(I,  72'i 

submaxillary,  383 

09siculaof,634.  tSe^Oaelcola, 

^^^H         chemical  rompoflitioaof,  72?. 

i*uperlor  carotid,  393 

veins  of,  637 

^^H          lobes  of. 

Tricuspid  valves,  694 

^^H          Irmphalics  of,  494,  72.1 

'rrijrcminus  nerve,  ,')45 

Ulnji.  133 

^^^H          rCKcr^'uir  uf. 

Trigone  i-ifsicalf,  732 

articulations  of.  138 

^^^H         Blnictiin<  of,  7*22 

'I'riK:oniiin  Tcsim\  732 

d('viil(t](meiit  of.  138 

^^^V         vessels  aod  nen'ca  of,  72^ 

Trii|UPiral  bonea.  FO 

fracture  of  coronoid  procvn 

^            Thvro-h_j'oiLl  inornhnini%  VUS 

Trochanters,  (frcaler  and  lesser, 

or  322 

^J^       Tliyroitl  axis.  39B 

159 

of  olecranon  process,  322 

^^^^          ciirtiln^*.  703 

Trochlea  of  humerog.  131 

of  shaft.  323 

^^^1          glaitd. 

Trunk,  muscles  of.  269 

muscles  attached  to,  136 

^^^H            chemical  composition,  722 

Tube,  auditory,  631 

Umbilicus.  2^7 

^^^^1             isllimiu  of,  72L 

Kiisluchiun,  634 

liufiform  bone,  145 

^^H            lymphatica  of.  194.  722 

Kullopian.  7i>2 

Ungual  phalanges,  147 

^^^H            silaatioa  of.  72  L 

Tuber  rinercum,  519 

Upper  extrcmitv.  arteries  of. 

^^^"^             structure  of.  721 

iijchii,  152 

391 

^r                    vr^sf'li)  und  nerves  of,  721 

Tubercle  of  bone,  35 

nrticnlations  of,  207 

■              Tihin.  I  Ii5 

of  ihc  clavicle,  121 

bones  of,  121 

^m                 arlirtiliitinn!!  of.  168 

of  the  femur,  160 

faseia  uf.  293 

^^^^          attafhmontofraiiscle8to,lCtf 

genial,  93 

ligameuts  of.  207 

^^^K         development  of,  ICU 

bichrymul,  43,  625 

lymphatics  of,  486 

^^^r         fracture  ofichull  of,  356 

laminated,  of  cerebellum,  531 

muscles  of.  293 

^                plnicltirc  of,  168 

of  Lower.  6^3 

ncrven  of,  566 

^^^       Tirnguo,  cm 

for  odontoid  ligaments,  59 

surgical  anatomy  of,  320 

^^^^         urtcricii  of,  611 

of  ribK.  117 

veins  of,  466 

^^H         cutis  of,  6(l'j 

of  scaphoid.  141 

Uraehus,  730 

^^^H          doreutii.  GOO 

of  the  tibia,  166 

Ureter*.  726.  727 

^^^1         epitholiiim  of,  CIO 
^^^B          fibrous  septum  of,  610 

of  ulna.  135 

muKcles  of,  731 

of  zygoma,  6d 

ncnos  of,  727 

^^H          fulUeles  of.  <310 

Tubercula  quadrigcmino,  529 

relations  of.  727 

^^^H         mucous  glands  of.  610 

TuUercuIo  cinoreo,  514 

structure  of  727 

^^^H               mi-mbriini*  of,  609 

Tribfrculum  lj_iwyri.  693 

vi'rtsels  of.  727 

^^^H         muscular  fibreii  of,  610 

TiilM-'rusiUeHolhHmcrurt.^ratcr 

Urcthru,  female,  relations  of,  748 

^^^^V         muscles  of,  2(iO 

and  lesser,  129 

structure  ot,  74H 

^^^H          Denes  of,  611 

uf  tibia.  165 

male.  732 

^^H         papillte  of,  609.   .%e  PapHUe. 

TulicroKity  of  bone,  35 

bulbous  )ortiun  of.  7.33 
caput  gn  linaginis  of.  733 

^^V          tip  of.  609 

ofidchinm,  1.52 

^f           Tonsils.  653 

maxillary,  82 

external  aperture  of,  733 

^B                     nervcB  of.  653^ 

of  palate  bone.  89 

membrunuus    portion    of. 

^1                   T«6flels  of,  6.*>3 

of  radius,  138 

733 

■                of  tlio  cen>b<Ilura,  631.  532 

Tabes,  itroncbial.  712 

prostatic  portion  of.  732 
GinuB  or.  733 

■            Tooth.    S't  Teelh. 

dlructurc  of,  in  lung,  719 

^m             Torcular  Ilerophili,  CO,  46i 

Tubuli.  dental.  648 

rupture  of,  coarse  tAkcn  by 

H               Tntbcculo:  of  corpuu  cavcroo- 

of  Ferrein.  726 

urine  in.  778 

H                          eum,  T^'i     • 

galaelijidiori,  756 
iaetifen,  756 

sinuB  poculariii  of.  733 

■                   of  spleen.  OH.*) 

spongy  portion  of,  733 

^M                    [if  l('Hti!(.  741 

n'cti,  741 

stnicture  of,  733 

^^-        Trachea,  711 

seminiferi.  741 

vera  tnontanum  of,  732 

^^^H           eartiliig'es  of,  712 

urinifori,  725 

ve?icula  prostntica  of,  733 

^^^K         glands 

Tulmlus  centraltA  modioli,  639 

CliDary  urgaos,  724  - 

^^^H          relnii*<n»  of. 

Tuft,  VH«cular,  in  Malpighian 

Ulonia,  750 

^^^^^^^struclurc  of,  713 

bodicjj  of  kidney,  726 

appendages  of,  7S2 
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tJterns — 

arbor  vits  of,  751 

body  of,  loO 

cavity  of,  750 

cervix  of,  750 

in  foetus,  752 

fundus  of,  750 

UgameDts  of,  750,  754 

Ivmphatics  of,  492,  751 

during  menstmation,  752 

in  old  age,  752 

orifices  of,  750 

after  parturition,  752 

during  pregnancy,  752 

at  puberty,  752 

shape,  position,  dimensions, 
&c.,  of.  686 

structure  of,  751 

Teasels  and  nerves  Of,  751 
Uterus  mascalinus,  733 
Utricle  of  vestibule,  641 
Utriculus,  641 
Uvea,  619 
Uvula,  652.  656 

of  cerebellum,  531 
.vesicBe,  732 

Vagina,  749 
columns  of,  749 
direction  of,  749 
dimensions  of,  749 
lymphatics  of,  492 
orifice  of,  747 
relations  of.  749 
shape  of,  749 
situation  of,  749 
structure  of,  749 
Valve  or  Valves — 
of  Baubin.  671 
of  cystic  duct,  682 
of  gall-bladder,  682 
of  heart,  693,  697 
coronary,  693 
Eustachian,  693 
mitral,  697 
of  right  auricle,  693 
semilunar,  aortic,  697 

pulmonic.  695 
tricuspid,  694 
ileo-ciEcal,  671 
of  Kerkring,  668 
of  veins,  45  J 
of  Vieuasena,  529 
Valvula  Bauhtni,  671 
ValvnliE  conniventes,  668 
Vas  aberrans,  742 
deferens,  742 
structure  of,  742 
Vasa  aberrantia  of  brachial  ar- 
tery, 407 
afferentia     of     lymphatic 

glands,  482 
brevia  arteries,  422 

veins.  477 
efforentia  of  testis,  741 

of  lymphatic  glands,  482 
inferentia,  482 
intestini  tenuis,  424 
recta,  741 

vasonim  of  arteries,  360 
of  veins,  457 


Vascular  system,  changes  in, 

at  birth,  702 
peculiarities  of,  in  fcetns,  699 
Vascnlum  aberrans,  741 
Vein  or  Veins— 

General  Anatomy  of,  455 
anastomoses  of,  455 
arrangement  into  groups, 

457 
coats  of,  456 
muscular  tissne  of,  457 
plexus  of,  455.  See  Plexus 

of  veins, 
sinuses  of,  455 
size,  form,  etc..  of,  455 
structure  of,  457 
valves  of,  457 
vessels  and  nerves  of,  457 
Vein  or  Veins — 

Descriptive  Anatomtf  of,  457 
of  alffi  nasi,  458 
angular,  458 
articular,  of  knee,  474 

of  jaw,  458 
auricular,  anterior,  468 

posterior,  459 
axillary,  468 
azygos,  470 

left  loveer,  470 
upper,  471 

right,  470 
basilic,  467 
basi-vertebral,  472 
of  bone,  37 
brachial,  468 
brachio-cephalic,  468 
bronchial,  471,  720 
buccal,  458 
cardiac,  479 

anterior.  479 

great,  479 

posterior,  479 
cava,  inferior,  475,  693 

superior,  470,  693 
cephalic,  467 
cerebellar,  463 
cerebral,  462 

deep,  463 

inferior  anterior,  463 
lateral,  463 
median,  463 

superficial,  462 

superior,  462 
cervical,  ascending,  461 

deep,  461 
choroid  of  brain,  463 
circumflex  iliac,  474 

superficial,  473 
comites,  455 

of  brachial,  468 

interosseous,  467 

radial,  467 

ulnar,  467 
condyloid,  posterior,  461 
coronary,  479 

of    corpora    cavernosa, 
738 

of  corpus  spongiosum, 
738 

striatum,  463,  523 
cutaneous,  '155 


Vein  or  Veins — 

cystic,  478 
deep,  455 

dental,  inferior,  459 
diaphragmatic,  476 
digital  of  hand,  467 
ofdiploe,  461 
dorsal,  of  penis,  475 
dorsalis  nasi,  458 

pedis.  474 
dorsi -spinal,  471 
epigastric,  474 

superficial,  473 
of  eyeball.  625 
facial,  459 
femoral,  474 

relation  of  to  femoral  arte* 
IT.  440 
to  femoral  ring,  771 
frontal,  458 
of  Qalen.  463,  523,  526 
gastric,  477 

gastro-epiploic,  left,  477 
gluteal,  474 
hemorrhoidal,  inferior,  475 

middle,  475 

superior,  475 
of  head,  457 
hepatic,  477,  678 
iliac,  common,  475 

peculiarities  of,  475 

external,  474 

internal,  474 
ilio-lombar,  475 
innominate,  468 

left,  468 

peculiarities  of,  469 

right,  468 
intercostal,  superior,  470 

left.  470 

right,  470 
interlobular,  679 
interosseous,  of  forearm,  467 
intralobular,  679 
jugular,  anterior,  460 

external,  460 
posterior,  460 

internal,  460 
sinus  of,  461 
of  kidney,  726 
labial,  inferior,  459 

superior,  459 
laryngeal,  461 
lateral  sacral,  475 
lingual,  461 
of  liver,  678 
longitudinal,  inferior,  464 

superior,  463 
of  lower  extremity,  473 
lumbar,  476 

ascending,  476 
mammary,  internal,  469 
massetei;c,  458 
mastoid,  430 
maxillary,  internal,  459 
median,  467 

basilic,  467 

cephalic,  467 

cutaneous,  467 
medulli-spinai,  471,472 
meningeal,  459 
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Vein  or  Veins — 
mt'iiiu^o-rachiiliaD,  471 
mesenteric,  iuferior,  477 

Buperior,  -ITT 
nnsal,  ■l.")S 
ofoeek,  4fi0 
oblifiup,  479 
obturator,  474 
occipital,  459 
ocsopliupeal,  470 
ophlhalniic.  465 
ovarian,  476 
l>alatinc,  inferior,  458 
palmar,  deep,  468 
palpeV)ral,  inferior,  459 

superior,  459 
pancreatic,  477 
pancrcatico-dnodenal,  477 
parotid,  474 
peroneal,  459 
pharyngeal.  4G1 
phrenic,  476 
plantar,  external,  474 

internal,  474 
popliteal,  474 
portal,  677,078,679 

firofnnda  fcmoris.  474 
roni  pterygoid  plexus,  459 
pudif.  external,  473 

iiitcrnal.  474 
pnlnionary, 455,479,  696,720 
radial.  407 
raninc,  4.")9 
renal,  476,  726 
sacral,  lateral,  475 

middle,  475 
salvu'v'ila.  4(57 

saphenous,  external  or  short, 
47:1 

intern;il  or  long^,  473 
pciatir,  474 
pliormalic.  470.  070 
iipheuo-palatine,  461 
npinal,  471,  472 

anterior  lunfritndinal.  471 

fiosterinr  longitudinal,  471 
L'liie.  477 
stylo-niasloid,  459 
suliclavian,  408 
sublolmlav,  079 
submaxillary.  459 
Riibraental,  459 
superlicial,  455 
siipra-iirbilal,  458 
supra-ren:d.  476.  728 
Bupra-sfiipiiliir,  460 
jurat,  474 
systemic,  455 
temi)nrid.  4.">9 

middle,  459 
tempnro-niiixillary,  459 
Tliehesii.  470 
of  thi'nix.  460 
tliyniid.  inferior,  469 

middle.  401 

superior.  40L 


Vein  or  Veins — 
tibial,  anterior,  474 

posterior,  474 
transverse  cervical,  460 

facial,  459 
nlnnr,  anterior,  466 
deep,  406 
posterior,  467 
umbilical,  099.  701,  702 
how  obliterated,  702 
of  upper  extremity  and  tho- 
rax, 466 
vaginal,  of  liver,  680 
vasa  brevia,  477 
ventricular,  403 
of  vcrtebrai,  401 

of  bodies  of,  472 
Vidian.  461 

See  also  Vena  and  Vcnoe. 
Velum  interpositum.  523,  526 
arteries  and  veins  of,  526 
pendulum  pulati,  652 
Vena  cava,  iuferior,  475 
peculiarities  of,  476 
superior,  470 
corporis  striati.  463 
innominata.  468 
porta;,  477,  677,  678 
salvatella,  407 
.SVe  also  Vein. 
Vena?  basis  vertebrarum,  471 
comites,  455,  474 
Galeni.    Sic  Veins  of  Galen, 
minima;  cordis,  479 
Thebcsii.  479 
vorlieosie.  013 
Set;  also  A'ein. 
Venter  of  ilium,  150 

of  scapula,  i'l'.i 
Ventricle  of  brain,  third,  527 
frrav  matter  of,  527 
fourlli.  532 

lininjr  membrane  of,  532 
fifth,  524 
l:itcral,,522 
of  corpus  caliosum,  521 
of  heart,  left,  0% 

ri-ht.  61)1 
of  larynx,  707,  70H 
Vertebra  dentata.  43 

prominent,  44 
Vertebnv.  40 

attachment  of  muscles  to,  49 

cervical,  41 

coccvfreal.  50 

develiipinent  of,  48 

dorsal.  44 

false.  50 

jreneral  characters  of,  40 

liiriiments  of.  IHH 

lumbar,  47 

ossification  of.  49 

peculiar.  42,  45,  47 

pedicles  of,  41 

sacral,  50 

structure  of,  47 


Vertebral  column.  40,  55 

ossiGcatiuu  of,  49 
Vertex  of  skull,  98 
Veru  montanum.  732 
Vesicles,  Graafian.     See  Graa 

fiau  vesicles. 
Vesicula  prostatica,  733 
Vesiculoi  sominales,  form  and 
size  of.  743 
nerves  of,  744 
relations  of.  744 
structure  of.  744 
vessels  of.  744 
Vesicular  nervous  matter,  493, 

496 
Vestibule  of  ear,  637 
aqueduct  of,  70,  638 
of  vnlva.  747 
Vibrissa;  of  nose.  611 
Vieussens,  valve  of.  529 
Villi,  669 

Viscera,  abdominal,  position  of 
in  regions.  659 
pelvic,  position  of  at  outlet  of 

pelvis,  782 
thoracic.  689 
Vitelline  membrane,  754 
Vitreous  body,  623 
humor  of  the  eve,  623 
table  of  the  skull.  35 
Vocal  cords,  false,  707 
inferior,  708 
superior,  707 
true,  708 
Voice,  organs  of.  702 
Vohintary  muscles,  235 
Vomer.  92 
ahu  of.  92 

articulations  of.  92 
develtipmcnt  of.  92 
Vortex  of  heart.  698 
Vulva.  747 

Wharton's  duct,  655 
AVhite  puhstaiice  of  bniin.  che- 
mical analysis  of.  495 
of  Schwann.  496 
Willis,  circle  of,  397 
Wmslow,  foramen  of.  601 
Wirsnng.  canal  of.  683 
Wisdom  tooth.  647 
Womb.     S<-<;  Uterus. 
^\'o^mian  bones.  HO 
Wrisberfr.  cartilai^'es  of.  705 

nerve  of.  57ll 
Wrist-joint.  210 

Xirnoio  appendix.  114 

Y-shaped   centre   of    acetabu- 

liun,  155 
Yelk  of  ovum.  754 
Yellow  spot  of  retina.  620 

Zona  pellucida,  7.")4 
Zygoma.  67 
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